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EXECUTIVE SUMMARY
1.

Introduction

The long term vision of the FortisBC Energy Utilities (FEU, Utilities or Companies)1 is to be
B.C.’s trusted energy provider for safe, reliable and cost-effective natural gas delivery services,
and to be a healthy, growing contributor to B.C.’s economy and to the well-being of B.C.’s
communities. This 2014 Long Term Resource Plan (LTRP) presents a long term view of how
the FEU will meet future demand and reliability requirements at the lowest reasonable cost to
customers over the next 20 years.
The FEU’s resource planning process proceeds through several planning stages: examining the
planning environment, forecasting energy needs, examining demand-side management
potential and options to meet needs for system growth and sustainment, conducting portfolio
analyses and ultimately, developing a four-year action plan to act on the plan’s
recommendations. Throughout this iterative and on-going process, the Utilities engage
customers and stakeholders in order to capture valuable insight and to help ensure that
customer and stakeholder needs are met.
At the outset of the resource planning process, the FEU establish a set of planning objectives to
guide the planning strategy. These objectives underpin all potential resource planning decisions
and reflect the Utilities’ commitment to providing customers with the highest level of quality
energy services. The FEU’s resource planning objectives are to:


Ensure a safe, reliable and secure energy supply;



Provide innovative and cost-effective energy solutions;



Provide cost-effective energy efficiency and conservation initiatives;



Contribute to provincial energy objectives and emission targets; and



Consider a range of possible future conditions.

The FEU submit this 2014 LTRP under Section 44.1(2) of the Utilities Commission Act (UCA or
Act) and are not seeking approval of any particular elements of the plan. Any requests for
approval of specific resource needs that are identified within this plan will be further evaluated
and brought forward at the appropriate time for approval under different sections of the Act.
2.

Planning Environment

A wide range of factors influence the FEU’s long term analysis and planning decisions; the 2014
LTRP focuses on those areas that the Companies believe are among the most important.

1

The FortisBC Energy Utilities consists of FortisBC Energy Inc. (FEI), FortisBC Energy (Vancouver Island) Inc.
(FEVI) and FortisBC Energy (Whistler) Inc. (FEW).
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These planning environment considerations are grouped into three main areas: the competitive
environment for natural gas, the policy and regulatory context, and customer solutions.
Advanced production methods and technologies have unlocked the potential of North America’s
vast shale gas deposits which has led to significant growth of natural gas supply and a low price
environment. As a result, various interests including government and industry across B.C., the
Pacific Northwest (PNW),2 and North America more broadly are looking to take advantage of the
economic, environmental and social benefits of using natural gas.
Energy and climate policy provides the framework through which the Utilities deliver customer
energy needs and, at the same time, can heavily influence the energy choices that customers
make. As policymakers balance economic concerns with a previous, ambitious climate policy
agenda, today’s policy and regulatory context de-emphasizes carbon pricing and focuses more
heavily on sustainable energy solutions. As a result, natural gas is increasingly viewed as a fuel
that can be used to help reduce greenhouse gas (GHG) emissions by displacing more carbonintensive fuels (such as diesel and gasoline in transport applications and coal in power
generation), provide firm backup for renewable energy, as well as present the ability to mitigate
customer rate impacts from electric rate increases.
The competitive environment for natural gas supply is influenced not only by regional energy
markets and commodity pricing but also by the available supply infrastructure and end-use
equipment installation and operations. New energy technologies and gains in energy efficiency
have led the way to changing natural gas use. As energy consumers are increasingly faced
with numerous energy services and equipment choices, conflicting information may influence
energy installation decisions that have a long term impact on energy consumption. New energy
technologies and energy production at or near the end-use are also beginning to create
challenges for the traditional utility model. These new, efficient technologies are changing
energy use patterns, making it difficult to accurately predict how such factors may influence the
demand for natural gas or its long term competitive position. To help maintain the
competitiveness of natural gas rates for customers, the Utilities continue to focus on growing the
customer base and adding load to the natural gas system, such as through the Companies’
natural gas for transportation initiatives and opportunities to secure new, large industrial
customers.
The dynamic nature of these planning environment factors makes it difficult to predict with
certainty how these factors may influence the demand for natural gas or its competitive position
over the 20-year planning horizon. The FEU therefore examine a number of planning
environment outcomes to identify a range of future scenarios for which to plan. The long term
integrated resource planning process assists the FEU to remain alert and agile in order to
overcome any challenges, capitalize on opportunities to add new system load, and continue to
serve the Utilities’ customer needs for safe, reliable and cost-effective energy in an evolving
energy marketplace.
2

The Pacific Northwest is referred to in this LTRP as the three northwestern states of Washington, Oregon, Idaho
and the Province of B.C.
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3.

Energy Demand Forecasting

Customer and energy demand forecasts provide critical insight into the amount of energy the
Utilities need to provide and the load characteristics that the Utilities’ energy systems must be
designed to provide. B.C.’s growing population is an important driver of the demand for new
energy installations at the same time that infrastructure systems require major investments to
maintain system integrity. This poses a significant challenge in making critical investments to
rebuild aging infrastructure while balancing the need to moderate the impact on customer rates.
As directed by the BCUC, the FEU have developed a new approach to modelling the 20-year
horizon which will provide a more insightful forecast of the long term range of potential demand.
This approach uses a number of future scenarios that allow the FEU to examine changes in
natural gas demand at the end-use level. A reference case is based on the 2010 Conservation
Potential Review, recent customer additions data and market research, while four additional
future scenarios examine a range of alternative demand scenarios. These scenarios are based
on key uncertainties—such as an abundance or limitation of natural gas supply, or centralized
versus decentralized energy delivery systems—that may unfold over the planning horizon and
incorporate varying assumptions for gas commodity and carbon prices, the policy environment,
and the development of renewable and district energy systems.
The FEU’s end-use annual demand forecast methodology captures and analyses the impact of
shifting trends in customer behaviour, energy choice and energy consumption that the Utilities
have begun to observe. The new, end-use annual demand forecasting approach is applied to
the range of potential future demand scenarios (shown in Figure ES-1) so that the Utilities can
ensure that they have the appropriate resources in place to meet customer needs across the
range of future demand scenarios. It is important to note that the end-use forecasting
methodology does not assign any probabilistic outcomes to the future scenarios—the scenarios
are considered together to provide a reasonable range of potential future demand that the FEU
will need to serve over the 20-year planning horizon.
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Figure ES-1: End-Use Annual Demand Forecast
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In each of the five scenarios (including the Reference Case), an overall decrease in annual
residential demand is anticipated, with variations in the degree of each decline related to the
assumptions used for each planning environment. On the other hand, continued moderate
growth is expected in commercial demand. Based on the current customer base, industrial
demand also has the potential to grow or decline over the planning period, as three scenarios
assume that recent increases in demand persist while two scenarios see this increase as short
term with industrial demand returning to 2011 levels. Shown in Figure ES-2 below, the FEU
expect to see modest growth in Core3 peak day demand over the next 20 years, which stems
from modest growth in customer additions.

3

‘Core’ customers include FEI’s rate class customers 1 through 6, all FEVI customers except for Island Generation
and the Vancouver Island Gas Joint Venture, and all FEW customers.

EXECUTIVE SUMMARY

Page ES-4

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Figure ES-2: FEU Core Peak Day Demand

The FEU have developed a strategy to stimulate growth in natural gas as a transportation
(NGT) fuel and therefore also forecast demand for this market segment in FEI’s service territory.
NGT loads are expected to contribute to base load growth on the FEU’s systems thereby
mitigating variability of the load demand profile. The NGT forecasts presented in Figure ES3are based on FEI’s experience from the NGT Incentive Program, allocated government funding
until 2017, and actual NGT customer additions to date. In the Low case, the NGT market share
of all eligible conversion vehicles is a 1% market share in 2033, the Reference Case reflects a
15% market share, and the High case reflects a hypothetical 30% market share in 2033.
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Figure ES-3: NGT Annual Demand

The FEU’s demand forecasts are used to determine gas supply resources and also to provide a
baseline against which to analyse the impact of proposed or future initiatives such as expanded
energy efficiency and conservation activities or growth in natural gas sales for fuelling
transportation. The FEU’s end-use annual demand forecasting methodology enables insight
into gas usage by end-use, rate class, new customers, existing customers and the vintage of
housing stock for use in long term planning activities.
4.

Demand-Side Resources

The FEU maintain strong focus on a range of demand-side management (DSM) activities to
meet customers’ energy needs, help keep customer energy costs down, and support meeting
the province’s energy efficiency, conservation and carbon reduction goals. The FEU’s energy
efficiency and conservation (EEC) initiative is a portfolio of efficiency and conservation activities
that help meet the above goals while adhering to the statutory definition of ‘demand-side
measure’ that the Companies must follow in developing a plan to take cost-effective demandside measures as set out in the UCA. As such, the Utilities use the term EEC for programs that
meet the DSM definition in B.C.’s statutory context. However, there are also other types of fuel
substitution, load building and customer retention activities that the Utilities must consider in the
broader DSM context to continue to provide safe, reliable and cost-effective energy to
customers.
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The Companies’ EEC analysis in this LTRP is grounded in the results of the most recent
Conservation Potential Review study completed by the FEU in 2010. The study provides a
comprehensive assessment of the energy efficiency opportunities within the FEU’s service
territories, identifying both the sectors and end-uses that offer the most significant opportunities
for natural gas efficiency and conservation over the next 20 years. The LTRP’s EEC analysis
assumes that current funding levels of approximately $35 million annually (in 2013 dollars,
excluding inflation) for all service regions combined continue over the planning horizon. Under
these parameters, the FEU estimate that future energy savings could range from nearly 8
million to 13 million gigajoules (GJ) annually4 by 2033 (shown in Figure ES-4), with estimated
GHG emission reductions of over 650,000 tonnes of carbon dioxide equivalent per year in the
Reference Case scenario. The EEC analysis recognizes that a broad range of potential future
scenarios may unfold over the planning period; the demand forecast from which each EEC
scenario is developed considers the changing nature of customer behaviour before the
influence of EEC programs.
Figure ES-4: Annual Demand Before and After Estimated EEC Program Savings

4

For clarity, this is a forecast range of the annual energy savings from all the energy efficiency measures estimated
to be installed during the planning period. For example, an energy efficient boiler (with a useful life of 20 years)
installed as part of an EEC program in 2016 will continue contributing to the annual energy savings that occur in
each remaining year of the planning period.
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The FEU’s approach to EEC programming incorporates four primary categories of activity:
incentives for equipment and building upgrade programs to improve residential, commercial and
industrial efficiency; education programs to promote energy efficient behaviour; codes and
standards activity; and enabling activities that support the first three categories The EEC
analysis in this LTRP shows that significant energy and carbon emission reductions can be
achieved over the planning horizon through on-going programming and expenditure levels
consistent with those in place today. Specific EEC activities undertaken throughout the 20-year
planning period will depend on factors such as the availability of new technologies, future
energy prices and changes to public policy. Nevertheless, continuity of program offerings is
critical to maximizing the success of EEC activities over time.
In the broader context, EEC measures that meet the Provincial definition of demand-side
measure are only one type of DSM activity. The Companies must also continue to examine
opportunities for all types of DSM that provide customer benefits such as adding natural gas
load and meeting other provincial energy objectives—including fostering the development of
clean or renewable resources and innovative technologies, encouraging economic
development, reducing B.C.’s GHG emissions, and reducing waste by using waste heat, biogas
and biomass. Two existing offerings that fall into this broader DSM context and help to build
system load while reducing energy costs and GHG emissions are the High Carbon Fuel
Switching program and the FEU’s NGT initiatives. The FEU must continue to examine other
opportunities to develop DSM initiatives that offer similar benefits, such as adding load from
new, large industrial customers and also retaining existing customers. The Companies believe
that these types of initiatives are vital components of the FEU’s efforts to provide customers with
reliable, cost-effective energy; the Companies also believe that adding cost-effective new load
to the system will help to optimize use of the natural gas infrastructure thereby putting
downward pressure on customer rates.
Over the 20-year planning horizon, the FEU intend to: implement the 2014-2018 EEC Plan in
accordance with the BCUC’s (pending) decision on the FEI 2014-2018 Performance Based
Ratemaking Plan Application; conduct a new CPR in 2015 or 2016 in conjunction with other
utilities and the province; continue to examine the potential for all forms of DSM activity to meet
customer energy needs, optimize the use of utility infrastructure, keep energy rates down and
reduce customers’ GHG emissions; and continue to work with all levels of government and
other potential partners to explore and identify ways in which the FEU DSM activities can
continue to help meet government objectives while ensuring benefits for the FEU and their
customers.
5.

System Resource Needs and Alternatives

Continued growth in peak demand and managing an aging system of natural gas delivery
infrastructure are among the biggest challenges for the FEU’s long term planning. Since the
FEU’s planning efforts are undertaken to ensure that planned improvements optimize operation
of the system as a whole, the reinforcement options that are under consideration to meet the
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FEU’s capacity needs have been integrated with the system upgrade requirements identified
through the long term system sustainment planning process.
Annual increases in forecast peak demand and potential new sources of demand from industrial
sources and NGT applications are anticipated to create a need for system reinforcements in
various areas of the FEU’s delivery system within the 20-year planning period. The FEVI
transmission system is expected to face a capacity constraint late in the planning period (in
2028), however, both operational and infrastructure solutions exist to meet the constraint.
These include adjusting contractual obligations between FEI and FEVI for storage and send-out
services from the Mt. Hayes LNG storage facility, installing a new single compression station at
V2 Squamish, or renegotiating an existing peaking agreement with BC Hydro for its Island
Cogeneration Plant. The Nichol to Coquitlam pipeline on FEI’s Coastal Transmission System is
also expected to face a capacity constraint in 2027, with options to alleviate the constraint
including a number of looping alternatives or using the Mt. Hayes LNG storage facility to provide
support. In addition, FEI’s Interior Transmission System is expected to become capacityconstrained in the Okanagan region by 2018; potential system expansion alternatives include a
number of looping alternatives or constructing an LNG storage facility near Vernon.
Accommodating significant new industrial or transportation loads would likely require installing
additional pipeline loops or additional compression, though detailed analyses on timing and
capacity requirements are not carried out until firm commitments have been made for any such
load additions.
The FEU have enhanced their asset management processes by developing and implementing a
Long Term Sustainment Plan (LTSP) process that uses a relative risk framework to continually
measure asset health and identify specific areas of concern that require further evaluation or
action. This proactive decision making tool assists the Utilities in ensuring that asset
replacements are made only where needed and are supported by data, thereby reasonably
minimizing the need for early asset retirements. The LTSP process has identified a prioritized
list of important near-term and longer term system renewal requirements, particularly in the
Lower Mainland area of the FEI system. Certificate of Public Convenience and Necessity
(CPCN) applications will be filed in 2014 for these capital projects (identified below in Table ES1) and no project approvals are being sought as part of this resource plan. The LTSP process
has also identified certain areas on FEI’s Interior Transmission System that warrant further
examination and will inform more in-depth analysis. As the FEVI Transmission System is
comparatively new, the relative risk of failure associated with the system is lower than for the
FEU’s other systems.
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Table ES-1: Portfolio of Proposed Projects for the Lower Mainland Service Area
Pipeline

Sustainment Issue

Proposed Solutions

508 mm Coquitlam
Gate IP Pipeline

A number of leaks have been
experienced on this pipeline and
subsequent investigative digs led
to the identification of active
corrosion on multiple sections.

Replace the 508 mm pipeline—consider
increasing pipe diameter to improve
security of supply and to enable
mitigation of seismic issues on the
Fraser Gate IP pipeline (see below).
Estimated cost $125 to $200 million.

762 mm Fraser
Gate IP Pipeline

High risk of failure from seismic
movement. Analysis indicates
either replacement or stabilization
of 700 m of the 762 mm pipeline
is required.

To enable work on seismic upgrade,
back-feed capacity must first be
reinforced/ increased through the
Coquitlam 508 mm pipeline. Estimated
cost $3 to $4 million.

Nichol to Coquitlam

The current pipeline capacity is
inadequate to supply Coquitlam
Station and reinforce the Fraser
Gate IP outlet.

 Loop the 508mm TP pipeline from
Cape Horn to Coquitlam. Estimated
cost $28 million; AND
 Loop the 610 mm TP pipeline from
Nichol to Port Mann (to be done first,
see below).

Nichol to Coquitlam

In-line pipe inspections are
required between Fergusson
Station and Port Mann Station.

 Loop Nichol to Port Mann with 914
mm pipeline. Estimated cost $24
million.
 Move the 610 mm receiver from
Fergusson Station to Port Mann.
Estimated cost $3 million.

Nichol to Roebuck

Analysis of risk from a security of
supply perspective indicates a
pipeline loop is required.

Loop Nichol to Roebuck with 1067 mm
pipeline. Estimated cost $22 million.

The FEU take a broad outlook that considers long term system capacity and sustainment plans,
potential new, large increases in industrial load and growing NGT demand to determine the
most effective system improvements. To address system capacity and sustainment needs, the
FEU will: develop comprehensive CPCN applications based on the Lower Mainland LTSP
process for submission to the BCUC in 2014; continue to monitor and study the system capacity
constraint identified to occur in 2018 in the Okanagan region of the ITS; prepare detailed system
sustainment plans for the FEI Interior South and North and FEVI service regions following
completion of the project application and approval processes related to the Lower Mainland
LTSP process; and implement the FEI and FEVI Capital Plans as approved by the British
Columbia Utilities Commission (BCUC or the Commission). The FEU’s long term planning
efforts continue to focus on ensuring safe, reliable and cost-effective gas delivery service on the
coldest day expected over a 20-year time frame.
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6.

Gas Supply Portfolio Planning and Price Risk Management

The FEU must be able to acquire and deliver the total quantity of energy that the Utilities’
customers will need throughout the year, adjusting for seasonal variations and changing market
conditions. Gas supply portfolio planning and price risk management are key elements that the
FEU use to provide secure, reliable and cost-effective supply for customers over the long term.
Discussion of the Companies’ gas supply portfolio and price risk management activities is
included in the LTRP in order to provide context for the resource planning, price risk
management and market price environment rather than for specific Commission approval.
As new supply basins are developed in northern B.C. and the United States, significant regional
changes are occurring that may impact the FEU’s operating region and supply sources for long
term gas supply contracting (refer to Figure ES-5 below). Regional market developments such
as infrastructure initiatives to facilitate the movement of natural gas from production areas in
northern B.C. toward the Alberta market and west to supply LNG export projects may change
traditional regional gas flows, along with supply and demand balances and pricing. The FEU
continue to examine these regional developments and participate in regional project approval
processes where the Utilities see a need to protect their customers’ interests in maintaining
secure, cost-effective supply sources and infrastructure over the long term. This includes
continuing to examine potential opportunities on the FEU’s own transmission and storage
systems, such as expanding the FEI transmission system between Kingsvale and Oliver in
order to diversify supply alternatives for major regional demand centres.
Figure ES-5: Regional Supply Resources
On-system storage
Third party storage
Market hub
Transmission pipeline
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Though natural gas prices are near their lowest levels in a decade, market price volatility and
price forecasts suggest that future market prices will be higher as supply and demand come into
a more sustainable balance. The FEU believe the current market price environment creates
opportunities for longer term strategies that could include tools to improve long term cost
certainty and help provide stability in rates as well as ensuring security of supply for customers.
The FEU continue to explore a range of price risk management activities to mitigate the impacts
of price increases and volatility on customer rates in both the near and long term; the
Companies will continue to make separate applications to the Commission for approval of the
risk management activities that the Companies believe to be in the best interests of their
customers.
Effective gas portfolio planning and price risk management on both a short and long term basis
enables the FEU to secure cost-effective, reliable gas supply while also reducing rate volatility
for customers. Given the significant marketplace developments in terms of North American gas
supply, demand, pricing and regional infrastructure changes, the Utilities continue to monitor
market changes while being proactive in assessing challenges and identifying opportunities in
order to provide safe, reliable and cost-effective natural gas service.
7.

Stakeholder Engagement

Connecting with customers, communities and other stakeholders on long range planning issues
is of critical importance to the FEU. In addition to facilitating open communication, effective
stakeholder engagement provides the Utilities with valuable insight that can impact the entire
energy planning process. Since filing the 2010 LTRP, the FEU have improved the scope and
quality of the stakeholder consultation activities including developing a dedicated Resource
Planning Advisory Group (RPAG) of strategic interests from municipalities, government, First
Nations, customers, industry associations and organizations. RPAG workshops are held in
addition to conducting Community Consultation workshops to obtain key insight and solicit
valuable feedback from the communities served by the FEU. The FEU’s consultation activities
continue to include dialogue and engagement with First Nations communities, the EEC Advisory
Group (EECAG), presentations to municipalities throughout the province, and focused meetings
with select stakeholders seeking input on a range of energy issues and system expansion
needs. The FEU will continue these activities to provide regular engagement with the
Companies’ diverse stakeholders and to ensure that stakeholder and customer needs are met.
8.

20-Year Vision for the FortisBC Energy Utilities

The FEU’s long term vision is to be B.C.’s trusted energy provider for safe, reliable and costeffective natural gas delivery services, and to be a healthy, growing contributor to B.C.’s
economy and to the well-being of B.C.’s communities. In response to the Commission’s
directive (from the 2010 LTRP decision) to provide a 20-year vision for the FEU, in Section 8,
the Companies explain how and where in the plan the LTRP addresses a number of items
related to this vision.
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Among these items (and not addressed elsewhere in the LTRP) are a discussion of how
demand for renewable thermal energy solutions may impact demand for natural gas under
different future scenarios, and the extent to which FEU initiatives contribute to GHG reductions
in B.C. Renewable thermal demand is expected to displace between 3.7 PJ and 4.3 PJ (2.0
and 2.5 percent) of natural gas demand over the planning period. While the numbers are small
in comparison to total gas demand, this trend merits close monitoring. Current FEU initiatives
with the highest potential to reduce GHG emissions within B.C. are the Companies’ EEC
activities and NGT initiative, though the overall contribution of these initiatives to provincial
emission reduction targets is relatively small at approximately 2.5% of the Province’s GHG
reduction targets by 2033 (in the Reference Case).
The FEU also analyse how variations in demand over the planning period can influence
customer rates. Figure ES-6 shows that while EEC activity reduces demand and puts upward
pressure on rates, the additional demand from FEU’s NGT initiative has a significant opportunity
to reduce pressure on customer delivery rates. This analysis is a directional look only at
variations in demand—all else remaining equal—and is not indicative of a detailed rate forecast.
Figure ES-6: Delivery Rate Direction – All Rate Classes, EEC and NGT

9.

Action Plan

The actions that the FEU intend to pursue over the next four years based on the information and
evaluation provided in this Resource Plan are to:


Continue to monitor and analyse the energy planning environment including market and
policy developments that may impact regional gas flows, supply, demand and pricing as
well as emerging technologies and advancements in gas metering infrastructure.
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Continue to implement the Companies’ NGT initiatives to provide an important source of
load growth on the FEU’s natural gas distribution system while also assisting in reducing
the GHG emissions of B.C.’s transport sector.



Discontinue using the traditional annual demand forecasting method for all sectors. The
Companies will update the end-use forecasting model to a 2012 base year and will
continue to incorporate relevant new information in future long term forecasting work.



Pursue approval of EEC funding for the 2014-2018 period through the FEI 2014-2018
PBR application and regulatory proceeding. The FEU will continue to examine the
potential for all forms of DSM activity to optimize the use of the province’s energy
infrastructure.



Plan for and prepare CPCN applications for near-term system requirements identified in
the FEU Five-Year Capital Plans. The Utilities will conduct further inspection and
analysis on pipelines in the Burns Bog area to determine an appropriate course of action
for the project.



Work toward expanding the Tilbury LNG facility in accordance with the B.C.
Government’s Special Direction No. 5 to the BCUC.



Continue to monitor and evaluate system expansion needs in the Okanagan area,
including monitoring FortisBC Inc.’s potential requirements and timing for natural gas
service as well as monitoring demand from potential new, large industrial load
customers.



Protect and promote the interests of the Utilities’ customers by securing a reliable, costeffective long term gas supply while minimizing costs of the annual portfolio. This
includes exploring opportunities for longer term price risk management strategies such
as using fixed price purchases, investing in natural gas reserves and financial hedging.

The FEU’s Action Plan continues the Utilities’ effort to further develop new natural gas markets
while continuing to serve our customers’ needs for safe, reliable and cost-effective energy.
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1. INTRODUCTION
Integrated resource planning5 is a tool for identifying long-range infrastructure requirements and
resource acquisition strategies and for sharing this information with stakeholders; it is also a
requirement of the Utilities Commission Act (UCA or the Act). This 2014 LTRP presents a long
term view of the demand- and supply-side resources identified to meet expected future natural
gas demand and reliability requirements at the lowest reasonable cost to FortisBC Energy
Utilities6 (FEU, Companies or Utilities)’s customers over the next 20 years.
The resource planning process begins by closely examining the planning environment in which
the Companies operate and by identifying expectations for future customer and demand growth.
The demand- and supply-side resource alternatives for meeting future demand are then
assessed, and actions are recommended to ensure that the proper resources are in place to
deliver the preferred energy solutions to meet future customer needs. The final stage of the
process is developing a four-year action plan which identifies the near term activities needed to
meet the long term resource requirements identified in the LTRP. Figure 1-1 outlines the
resource planning process for the FEU.
Figure 1-1: FEU Long Term Resource Planning Process

The Utilities continue to engage customers and stakeholders as a critical part of the LTRP
process. Furthermore, the FEU believe that as part of the planning process, it is important to
understand the planning issues, competitive environment and resource requirements for other
utilities in the Pacific Northwest (PNW) region as well, due to common regional infrastructure
5
6

The terms ‘integrated resource planning,’ ‘long term resource planning’ and ‘resource planning’ are used
interchangeably in this document.
The FortisBC Energy Utilities consists of FortisBC Energy Inc. (FEI), FortisBC Energy (Vancouver Island) Inc.
(FEVI) and FortisBC Energy (Whistler) Inc. (FEW).
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used to serve both electricity and natural gas demand. As such, the FEU actively participate as
a stakeholder in the resource planning efforts of other gas and electric utilities in the region such
as BC Hydro, FortisBC Inc., Puget Sound Energy, Avista and NW Natural. To facilitate
understanding and response to regional resource issues, the FEU also participate in planning,
resource assessment activities and events conducted by regional organizations including the
Northwest Gas Association (NWGA), the Northwest Power and Conservation Council (NWPCC)
and the Pacific Northwest Economic Region (PNWER). The regional outlooks provided by
these organizations also inform the analyses and recommendations in this LTRP.
The FEU submit this 2014 LTRP under Section 44.1(2) of the UCA and are not seeking
approval of any particular elements of the plan. Any requests for approval of specific
resource needs that are identified within this plan will be further evaluated and brought forward
through a separate application to the BCUC.

1.1

FORTISBC ENERGY UTILITIES

The FEU consist of the regulated utilities FortisBC Energy Inc. (FEI), FortisBC Energy
(Vancouver Island) Inc. (FEVI) and FortisBC Energy (Whistler) Inc. (FEW), and are subsidiaries
of Fortis Inc., the largest investor-owned gas and electric distribution utility company in Canada.
Figure 1-2 outlines the corporate structure of the FEU’s parent company, Fortis Inc., however,
the diagram shows the FEU and FortisBC Inc. as a single FortisBC entity. FortisBC Inc. is a
separate Fortis Inc. subsidiary and sister company to the FEU. The long term planning
considerations and business activities of FortisBC Inc. are not included in this LTRP.
Figure 1-2: Corporate Structure of Fortis Inc. Business Units

1. Includes Maritime Electric on Prince Edward Island and FortisOntario
2. Includes Caribbean Utilities on Grand Cayman, Cayman Islands and Fortis Turks and Caicos
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The FEU provide natural gas services to more than 945,000 residential, commercial, and
industrial customers in more than 135 communities throughout British Columbia. This puts the
FEU among the largest gas utilities in Canada and the largest in the PNW. Table 1-1 provides a
summary of customer, demand and pipeline characteristics for each of the regulated gas utilities
(FEI, FEVI, FEW), with FEI broken out into the Interior and Lower Mainland service areas.
Figure 1-3 shows the Utilities’ service area locations.
Table 1-1: 2012 FEU Service Statistics
FEI Lower
Mainland

FEI Interior

Number of Customers

583,979

257,484

101,098

2,612

Annual Demand (TJ)

120,378

59,355

33,926

652

Peak Day Demand (TJ/d)

887

316

104

7

Length of Transmission Pipeline (km)

260

2,071

626

N/A

11,155

8,413

3,533

99

Length of Distribution Pipeline* (km)

FEVI

FEW

* Includes both low and intermediate pressure pipelines
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Figure 1-3: Map of the FEU Service Areas by Fuel Source

1.2

REGULATORY CONTEXT

In addition to being good utility practice, the FEU have a regulatory obligation to file integrated
resource plans under Section 44.1 of the UCA. The UCA and any directives from the
Commission related to the FEU’s previously filed resource plans establish the requirements for
what must be included in the plans. Additionally, the Commission has issued Resource
Planning Guidelines which provide general guidance as to BCUC expectations of the FEU’s
process and methods of developing the LTRP.

1.2.1 Utilities Commission Act
The UCA provides the BCUC with the jurisdiction to regulate public utilities in British Columbia
and requires utilities to submit a long term resource plan. Section 44.1(2) of the Act, “LongTerm Resource and Conservation Planning,” outlines the specific elements that are to be
included in resource plans. The FEU have met each of these requirements in this 2014 LTRP.
Table identifies where each specific requirement is addressed.
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Table 1-2: UCA Requirements and Areas Addressed in the 2014 LTRP
Requirement of UCA Section 44.1(2)

Addressed in the 2014 LTRP

a. An estimate of the demand for energy the public utility
would expect to serve if the public utility does not take
new demand-side measures during the period
addressed by the plan;

See Section 3.3.5

b. A plan of how the public utility intends to reduce the
demand referred to in paragraph (a) by taking costeffective demand-side measures;

See Section 4.2.4

c. An estimate of the demand for energy that the public
utility expects to serve after it has taken cost-effective
demand-side measures;

See Section 4.2.3

d. A description of the facilities that the public utility
intends to construct or extend in order to serve the
estimated demand referred to in paragraph (c);

See Section 5 and Appendix D-1.
Appendices D-2 through D-4
contain the Five-Year Capital Plans
for FEI, FEVI and FEW.

e. Information regarding the energy purchases from
other persons that the public utility intends to make in
order to serve the estimated demand referred to in
paragraph (c);

See Section 6 and Appendix E-1

f. An explanation of why the demand for energy to be
served by the facilities referred to in paragraph (d)
and the purchases referred to in paragraph (e) are
not planned to be replaced by demand-side
measures; and

See Section 5.1.1.2

g. Any other information required by the Commission.

Recent BCUC Directives from the
2010 LTRP Decision have been
incorporated throughout the LTRP.
Directives relating to GHG reduction
targets, EEC planning and impacts
of new initiatives are addressed in
Sections 3 and 4.
Details of the new business
environment and approach to
demand forecasting are provided in
Section 3; and
Discussion of the FEU’s 20-Year
Vision is provided in Section 8.

In determining whether to accept a long term resource plan, Section 44.1(8) of the UCA requires
the Commission to consider the applicability of B.C.’s energy objectives, whether the plan
shows that the utility intends to pursue adequate, cost-effective demand-side measures, and the
interests of the utility’s existing or potential rate payers. The FEU believe that these
considerations support the Commission accepting this LTRP.
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1.2.2 Summary of Commission Directives
In the BCUC’s acceptance of the 2010 LTRP (Order G-14-11), the Commission provided a
number of directives and suggestions for the FEU to integrate in future resource plans. These
directives, suggestions and related FEU actions are outlined in the following table:
Table 1-3: List of Commission Directives and FEU Action Pursuant to Order G-14-11
Commission Directive/Suggestion

FEU Action

20-Year Vision
Develop a longer term vision that “could describe
what [the FEU] may look like in the future: its
business lines, its customers, the expectations for
supply and demand and the major issues it will deal
with over the 20 year resource plan timeframe.”
Appropriate areas to cover may include:
 Market transformation
 Impact of GHG reductions on demand
 The importance and significance of new
technology and new initiatives on FEU’s
business
 FEU’s contribution to B.C.’s energy objectives
 Key drivers impacting the need and timing for
resource requirements

Section 8 discusses a 20-year vision for the
FEU that fits within the current regulatory
context.
The FEU have acquired end-use market
information and conducted research to develop
new scenario analyses and an end-use
forecasting process.
The FEU’s NGT demand analyses explore a
number of market transformation scenarios over
the next 20 years.
The impact of GHG emissions reductions on
demand, the FEU’s initiatives and market trends
are incorporated in the end-use forecasting
methodology under different future scenarios
that extend to 2033 (discussed in Section 3).
Emissions reductions from the FEU’s Energy
Efficiency and Conservation and other demandside activities are discussed in Section 4.

GHG Reduction Targets – EEC Planning and
Impacts of New Initiatives
7

Integrate the EEC programs, New Initiatives and
GHG reduction targets in demand forecasting. This
should include:
 An analysis of the GHG targets as set out in
B.C.’s energy objectives and an estimate of the
portion of the required reduction that the FEU
believe their programs can reasonably attain
over time
 Greater coordination between EEC planning and
the development of future resource plans
7

Discussion of GHG reduction targets and the
impact that FEU activities will have on GHG
reductions is provided in Sections 3 and 4.
The new end-use forecasting modeling was
utilized to examine the energy savings potential
of EEC programs and the resulting GHG
emission reductions under three of the five
planning scenarios.
The

GHG

reductions

resulting

from

EEC

As a result of the BCUC Inquiry into FEI’s Alternative Energy Solutions and Other New Initiatives (2011-2012), the
FEU no longer provide thermal energy services as part of the Utilities’ “New Initiatives”.
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Commission Directive/Suggestion

FEU Action

 Development of a limited number of scenarios
detailing the impacts of varying degrees of EEC
Planning measures on the demand forecast and
GHG emission reductions
 An outline of the impact of the implementation of
New Initiatives on the demand forecast and
GHG emission reductions.

programming,
NGT
initiatives
and
the
biomethane program are presented in Section 4.

New Business Environment and Approach to
Demand Forecasting
“Future LTRPs need to more adequately convey
FEU’s understanding of the new energy and
business environment, its impact on gross demand
and how resource plans will be reflective of future
demand growth.” Future resource plans should
include:
 A description of the new end-use forecasting
methodology, comparison with the traditional
demand forecasting approach, and reconciliation
of the results of the different approaches
 A reference case demand forecast and outline of
underlying assumptions
 Integration of the reference case demand
forecast with the EEC scenarios and a
description of the impacts
 An outline of New Initiatives and their impact on
future demand and GHG reduction targets
 A description of the impact of each scenario on
future resource requirements with consideration
of the variables which could further affect these
scenarios.

Section 2 provides an overview of the planning,
or business, environment while the new end use
methodology for examining annual demand is
presented and compared with the previous
methodology in Section 3.

The FEU is also directed to provide an estimate of
the extent to which its proposed programs and
initiatives will contribute to the achievement of British
Columbia’s energy objectives.

See above

The FEU have provided a reference case based
on current planning conditions and have
examined alternative potential legislative and
market transformation conditions through the
planning scenarios discussed in Section 3 and
elaborated upon in Appendix B-2.
The long term EEC planning exercise is built
from the end-use scenarios and is presented
and discussed in Section 4.
Section 8 provides an estimate of the extent to
which the FEU’s initiatives and proposed
programs contribute to B.C.’s energy objectives.

1.2.3 BCUC Resource Planning Guidelines
In 2003, the BCUC issued resource planning guidelines which outline a process to assist in the
development of resource plans to be filed with the Commission.8 According to the guidelines,
“resource planning is intended to facilitate the selection of cost-effective resources that yield the
best overall outcome of expected impacts and risks for ratepayers over the long run.” The
8

http://www.bcuc.com/Documents/Guidelines/RPGuidelines_12-2003.pdf
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guidelines do not distinguish between utilities that provide generation, transmission or
distribution services; therefore, some items (such as supply-side portfolio analysis9) apply more
readily to integrated electric utilities. The BCUC reviews resource plans in context of the unique
circumstances of the utility in question. The FEU adhere to the BCUC’s planning guidelines
where relevant and applicable to the Companies’ operating context.

1.3

LONG-TERM RESOURCE PLANNING OBJECTIVES

The FEU’s resource planning objectives form the basis for identifying and evaluating potential
resources in the LTRP including major infrastructure projects, gas supply alternatives and
demand-side programs. These objectives reflect the Utilities’ commitment to providing
customers with the highest level of quality energy services. The FEU’s key resource planning
objectives are to:

Ensure a Safe, Reliable and Secure Energy Supply
A secure energy supply is essential for all of FEU’s customers. Ensuring a sufficient supply of
gas and the capacity to deliver gas to customers during anticipated peak demand periods is an
ongoing objective for the Utilities. Acquiring resources that improve the reliability and security of
supply will also help to reduce rate volatility and protect customers from potential outages.

Provide Innovative and Cost-Effective Energy Solutions
Customers and regulators expect the Utilities to procure and deliver energy in a cost-effective
and efficient manner. The most desirable resource options will provide cost-effective service
solutions and help to manage rate volatility both in the near term and into the future. Costeffective demand-side management strategies can add value to customers through more
effective use of the gas delivery infrastructure and more efficient use at the burner tip. The FEU
deliver innovative energy solutions through natural gas initiatives for the transportation sector
and carbon neutral biomethane for residential and commercial customers.

Provide Cost-Effective Energy Efficiency and Conservation Initiatives
Energy efficiency and conservation is a key theme identified in B.C.’s Clean Energy Act (CEA)
to meet the province’s greenhouse gas (GHG) reduction targets. As energy companies search
for additional energy resources to serve increasing demand for energy, efficiency and
conservation remain among the lowest cost alternatives. To acquire these resources, efficiency
and conservation program spending by utilities must be long term and substantial enough to
truly impact customer decisions and behaviour across all customer groups. The FEU’s EEC
activities are governed in part by B.C.’s UCA, CEA, and Demand-Side Measures Regulation.

9

Supply-side portfolio analyses are conducted outside of the FEU’s LTRP planning process and are submitted for
approval to the BCUC through the Annual Contracting Plan (ACP) and Price Risk Management Plan (PRMP).
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Contribute to Provincial Energy Objectives and Emission Targets
The FEU provide natural gas distribution service to over 945,000 customers across 135
communities in B.C. This wide reach enables the FEU to play a role in assisting customers to
understand and reduce their energy consumption and GHG emissions. The FEU’s EEC
activities, natural gas for transportation and renewable natural gas initiatives are key avenues
through which the FEU contribute to advancing B.C.’s energy and GHG emission goals; the
Companies continue to examine potential programs, technologies and initiatives that will
contribute to B.C.’s energy and GHG emissions goals.

Consider a Range of Possible Future Conditions
Long-term resource planning is an important exercise that the Utilities use to develop strategies
to meet customer energy needs over a 20-year time horizon. Since uncertainty is a factor in
any forecast, the FEU examine a broad range of future planning environment possibilities by
incorporating a diverse set of assumptions into scenario planning analyses. In this way, the
FEU can identify expected energy supply requirements within a reasonably expected range,
infrastructure needs and demand-side management plans to provide safe, reliable and costeffective energy over the planning horizon.

1.4

STATUS OF THE 2010 LTRP ACTION PLAN

In each resource plan, the FEU present a list of actions to implement the recommendations
outlined throughout the plan. The following table provides an update of the items identified in
the Four-Year Action Plan of the 2010 LTRP.
Table 1-4: 2010 Resource Plan Action Items
Action Item

Status

1

Secure
funding
approval
for
expanded and ongoing EEC beyond
2011.

 EEC funding of $72.315 million over the 2010-2011
timeframe was approved by Commission Order No.
G-141-09 (FEI) and G-140-09 (FEVI).
 EEC funding of $36.304 million over the 2012-2013
timeframe was approved by Commission Order No.
G-44-12.
 A five year plan and funding request was submitted
as part of the 2014-18 Multi-Year Performance Based
Ratemaking Plan application for FEI. A Commission
decision anticipated in 2013-2014.

2

Develop a new long term energy
forecast
approach,
including
additional end-use and customer
research, to examine energy choice
implications.

 A new end-use methodology and future scenarios
were developed using both FEU resources and
external consultant ICF Marbek. The approach and
methodology are described in detail in Section 3 and
Appendix B-2.
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Action Item

Status

3

Continue working with other utilities to
explore the development of a baseline
forecast for thermal energy demand in
B.C. against which to assess energy
choice impacts.

 The FEU has begun to work with other utilities but full
development of baseline thermal energy demand has
not yet been completed.
 Thermal energy demand is incorporated into the new
end-use demand forecast methodology which is
described in Section 3.

4

Pursue integrated energy and carbonreducing customer solutions.

 Commission recommendations that came out of the
Alternative Energy Solutions inquiry now guide the
integration of the FEU’s alternative energy initiatives.
 The FEU continue to pursue carbon reducing
activities through the natural gas for transportation
and renewable natural gas initiatives.

5

Continue enhancement activities for
the FEU’s comprehensive asset
management strategy and develop a
Long Term System Sustainment Plan.

 The FEU introduce a long-term capital planning
approach, which has resulted in a Long Term
Sustainment Plan (LTSP) approach as an asset
management tool. The LTSP approach has resulted
in the development of long- and short-term asset
replacement plans.
The details of these plans,
including CPCN timelines, are included in Section 5.

6

Plan for and prepare CPCN
applications for near-term distribution
system requirements identified in the
FEU Five-Year Capital Plans.

 The Victoria Regional Office – Land, Purchase and
Building CPCN was approved by Commission Order
No. C-6-11 and the project was completed in October
2012.
 The Kootenay River Crossing Project was approved
in 2010 by Commission Order No. C-9-10. Pipeline
replacement was completed in 2012.
 The Muskwa River Crossing Horizontal Directional
Drilling Replacement CPCN was approved by
Commission Order No. G-27-11 and an in-service
date of May 2014 is expected. The Huntingdon
Bypass CPCN is currently under Commission review.

7

Continue monitoring and evaluating
system expansion needs in the
Okanagan area.

 The FEU continue to monitor and evaluate the Interior
Transmission System and expect a system capacity
constraint to occur in 2018. Discussion of system
expansion options is contained in Section 5.

8

Protect and promote the needs of our
customers to secure long term gas
supply while minimizing costs.

 The FEU maintain supply reliability and moderate
commodity price uncertainty primarily through Annual
Contracting Plans and Price Risk Management Plans.

9

Influence provincial and regional
energy and climate related policy
development.

 The FEU have worked with the Provincial government
to develop regulation enabling public utilities to
engage in programs and expenditures that promote
natural gas as a transportation fuel in the heavy duty
vehicle and marine sectors. This combined effort
resulted in issuance of the Greenhouse Gas (Clean
Energy) Reductions Regulation (GGRR) in May 2012.
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10

Action Item

Status

Identify
and
pursue
innovative
solutions for waste heat, advanced
metering technologies, Customer
Information Systems and other energy
technologies, uses, supplies and
systems.

 The FEU’s Innovative Technologies program has
successfully included .67 EF and .80 EF water
heaters into the Residential Energy Star Water Heater
Program and has also integrated HVAC occupancy
sensors as an eligible measure within the Commercial
Custom Design Retrofit Program.
The program
continues to pilot other technologies such as
condensing rooftop units, solar thermal water heating
systems, solar pool heating and air handling unit coil
cleaning.
 The FEU’s Codes and Standards group has worked
with the Canadian Gas Association and Measurement
Canada to advance thermal metering for gas-heated
buildings.

The actionable items that the FEU intend to pursue over the next four years are provided in
Section 9 of this plan.

1.5

ACCEPTANCE OF THE 2014 LTRP

The FEU submit this 2014 LTRP under Section 44.1(2) of the UCA. The FEU are not seeking
approval of any particular elements identified within the plan—any future requests for approval
will be submitted under a different section of the Act. The FEU submit that this LTRP
demonstrates that the FEU have met the requirements of the UCA and the Commission’s
directives provided in the 2010 LTRP Decision and have followed the BCUC Resource Planning
Guidelines. The Commission should accept this 2014 LTRP under Section 44.1(6) of the Act.
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2. PLANNING ENVIRONMENT
This 2014 LTRP is being submitted during a time of continuing change in market forces, energy
technology and government policy. At a growth rate higher than the national average, British
Columbia’s population is poised to expand from today’s 4.6 million to over 5.8 million in
2033.10,11 This increase in population will drive the demand for new housing, and with it, the
demand for new energy installations. At the same time, infrastructure systems across B.C. and
North America are aging and will need major investments to maintain system integrity and to
serve the growing population. This poses a significant challenge in making critical investments
to rebuild aging infrastructure while balancing the need to moderate the impact on customer
rates.
A wide range of factors influence the FEU’s long term analysis and planning decisions. This
section discusses a number of those factors that the Companies believe are among the most
important. It begins with a discussion of the competitive environment for natural gas supply,
which is influenced not only by regional energy markets and commodity pricing but also by
supply infrastructure availability and end-use equipment installation and operations. Energy and
climate policy provides the framework through which to deliver our customers’ energy needs
and can heavily influence the energy choices that consumers make. While governments across
North America were keen to introduce climate and green energy policies a number of years ago,
today’s setting is more tempered and discussion of the policy and regulatory context highlights a
shift in focus away from carbon pricing and toward sustainable energy solutions. Another key
factor is where natural gas sits within B.C.’s competitive energy marketplace from an end-user
perspective and the initiatives that the FEU have implemented to date to influence this
competitive position.
Presently, the natural gas supply outlook looks different than it did even a few years ago.
Horizontal drilling and hydraulic fracturing technologies have unlocked the potential of North
America’s vast shale gas deposits, which has led to a significant growth in supply and lower
commodity prices than in recent years. As a result of the supply growth, governments across
B.C., the Pacific Northwest and North America more broadly, are looking to take advantage of
the environmental, social and economic benefits of using natural gas. Natural gas is
increasingly viewed as a fuel that can be used to help reduce GHG emissions by displacing
more carbon-intensive coal-fired power generation, providing firm backup for renewable energy,
and more recently, by displacing dirtier fuels such as diesel and gasoline in transport
applications. B.C.’s Natural Gas and LNG Strategies suggest that natural gas will continue to
play an important role in B.C.’s energy mix far into the Province’s future.
New energy technologies and gains in energy efficiency have led the way to changing natural
gas use, particularly as customers look for innovative solutions and improved information about
energy and consumption patterns. Energy consumers are increasingly faced with numerous
10

Statistics Canada, http://www12.statcan.ca/census-recensement/2011/dp-pd/hlt-fst/pd-pl/TableTableau.cfm?LANG=Eng&T=101&S=50&O=A, Accessed Sept. 25, 2013.
11
BCStats, British Columbia-Level Population Estimates and Projections, April 2013.
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energy services and equipment choices, often with conflicting information with which to make
decisions that have a long term impact on energy consumption. New energy technologies and
energy production at or near the end-use are also beginning to create challenges for the
traditional utility model. These new, efficient technologies are changing energy use patterns,
making it difficult to accurately predict how such factors may influence the demand for natural
gas or its competitive position in the long term. To help maintain the competitiveness of natural
gas rates for customers, the Utilities continue to focus on growing the customer base and
adding load to the natural gas system, such as through the Companies’ NGT initiatives and
opportunities to secure new, large industrial customers.
This section is not intended to address any specific requirements under section 44.1 of the
UCA.
Rather, Section 2 provides relevant context for the analysis, results and
recommendations that are made throughout the LTRP to address the requirements for resource
planning within the Act. The remainder of this section is organized as follows:


Section 2.1 discusses the competitive environment for natural gas,



Section 2.2 discusses the policy and regulatory context, and



Section 2.3 discusses the FEU’s customer solutions.

2.1

COMPETITIVE ENVIRONMENT FOR NATURAL GAS

The competitive environment for natural gas is influenced by factors that affect the full value
chain for energy services. Section 2.1 discusses issues that affect natural gas production and
supply (upstream), infrastructure (midstream) and end uses (downstream). While technological
advancements have contributed to a supply boom and low price environment, a number of other
factors beyond commodity cost influence the competitive position of natural gas relative to other
forms of energy.

2.1.1 Market Dynamics and Commodity Pricing
The natural gas marketplace continues to undergo change as a result of the development of
shale gas. Given an interconnected North American market, this change affects supply and
demand dynamics and, consequently, directly impacts the region in which the FEU operate.
The following discussion highlights overall trends in the natural gas marketplace while Appendix
A-1 provides a detailed overview of the market factors that affect the North American natural
gas industry.
The proliferation of unconventional supply development, in particular shale gas, has been
considered a ‘game changing’ event in terms of natural gas supply availability and price.
Technological advancements in drilling and reduced well completion times have led to
significantly greater natural gas well productivity. This productivity increase has enabled the
development of new sources of gas supply across North America, resulting in record high
production. A significant outcome for consumers is the decline in commodity costs since 2008.
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Prior to these changes, there were general concerns regarding sustainability of supply and the
potential need to import natural gas into North America. Figure 2-1 shows the impact that this
shale gas boom has had on natural gas prices in recent years. The figure shows two prices –
those for AECO/NIT12, the benchmark for the Alberta gas market and western Canada, and
Henry Hub, the benchmark for North America.
Figure 2-1: Historical North American Natural Gas Prices and Related Market Events

Source: FEU based on Platts

As depicted in Figure 2-1, natural gas prices fell to their lowest level in a decade when the warm
winter of 2011-12 (primarily in the eastern U.S. and Canada, where most of the consuming
population lives) created record high natural gas storage levels. While prices have rebounded
somewhat since the warm 2011-12 winter, natural gas prices remain favourable for consumers
and a number of large volume customers have indicated interest to the Companies in
developing new major industrial facilities that use natural gas as a feedstock.
Figure 2-2 below shows prices (historical prompt month and futures) for various competing fuels
with natural gas as of September 26, 2013. At the current time, forward natural gas prices are
expected to average near the $4 US/MMBtu level. This can change quickly, however, in
response to weather and supply and demand balances. In addition, Central Appalachian
(CAPP) coal prices and NYMEX natural gas prices are near the $3.50 US/MMBtu level and
12

Located in Alberta, AECO/NIT (Alberta Energy Company/Nova Inventory Transfer) is an important storage and
exchange point for Canadian natural gas. AECO/NIT is commonly used to refer to the benchmark pricing index for
the Alberta natural gas marketplace.
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when natural gas prices fall below CAPP coal prices, demand for natural gas increases. This is
due to fuel switching, mostly from power generators that can deploy natural gas generation in
lieu of coal depending on the price differential. As a result, CAPP coal prices tend to act as a
soft cap for natural gas prices.
Figure 2-2: Competing Fuel Prices, North America

Source: U.S. Energy Information Administration & CME Group, September 26, 2013

Natural gas prices remain disconnected from other competing fuels—such as heating and fuel
oil—which are derived from crude oil and can be used as substitutes for natural gas in
applications such as space heating and power generation. Whereas crude oil prices are highly
influenced by global supply, demand and geopolitical factors, North American natural gas prices
tend to be relatively isolated from such factors and are more dependent upon aspects that
pertain to regional supply and demand (discussed in section 2.1.2 with additional detail in
Appendix A-2).
While North American natural gas supplies continue to grow, the pace of this growth has slowed
because decreased commodity prices have approached production and development break
even costs. With oil and liquids pricing remaining high relative to historical averages, producers
have focused their drilling efforts on oil and liquids-rich plays rather than dry gas plays.
However, the North American gas supply potential remains very high, with enough supply to
meet over 100 years of current demand. For example, continental U.S. state reserves
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(excluding Alaska) are recently estimated to be 318 Tcf13 by the end of 2015, compared to a
previous estimate of 227 Tcf14 only a few years ago. Many industry observers view today’s
environment as the ‘golden age’ for natural gas, with greater supply certainty and favourable
pricing helping to drive incremental demand.

Natural Gas Demand
In the North American market, natural gas demand is expected to come from a variety of
sources. In the short term, new incremental gas demand will be driven primarily by coal-to-gas
switching for power generation and new industrial demand. Over the medium to long term, gas
demand will be driven by further fuel switching or retiring coal-fired power generation facilities in
favour of gas-fired power generators, new industrial demand, U.S. export to Mexico,
development of an LNG export sector, and to a lesser degree, development of the NGT sector
due to high diesel and gasoline prices coupled with regulations to reduce GHG emissions.
Continuing high crude oil prices are expected to increase natural gas demand in Canada for oil
sands production in which gas is used for oil extraction.
This increase in demand should enable the natural gas supply potential to be more fully
developed by producers. The end result may be a transition away from a currently oversupplied gas market towards one that is more balanced. This rebalancing of supply and
demand in the natural gas marketplace will place upward pressure on gas prices as they are not
currently at a level that will balance long run supply and demand. As depicted in Figure 2-3, by
2020, analysts forecast that gas prices could be between $4.75 US/MMBtu ($4.64 Cdn/GJ) and
$6.25 US/MMBtu ($6.10 Cdn/GJ); and by 2025, forecasts predict that gas prices could be
between $6.00 US/MMBtu ($5.86 Cdn/GJ) and $7.50 US/MMBtu ($7.32 Cdn/GJ).

13
14

U.S. Energy Information Administration (EIA), Annual Energy Outlook 2013.
U.S. EIA, Annual Energy Outlook 2008.
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Figure 2-3: Natural Gas Price Forecast

15

Source: FEU based on U.S. EIA Annual Energy Outlook, GLJ, WoodMac Long Term View and Nymex

These future higher commodity prices are not expected to minimize the significant role that
natural gas will play in the energy marketplace in North America or the region within which the
FEU operate. The opportunities for the increased use of natural gas in North America, the PNW
and on the FEU’s own system are expected to provide economic and environmental benefits to
customers for years to come.

2.1.2 Supply Infrastructure
In order to provide reliable supply to customers, the FEU must purchase the gas commodity,
secure capacity on third party transmission or transportation pipelines that connect supply to
market, and move gas to and from storage facilities as required. To successfully manage these
requirements, it is critical that the FEU understands market dynamics including identifying
regional infrastructure opportunities that could benefit customers over the long run.
Competition among market participants for favourable gas pricing and for physical capacity on
the regional transmission infrastructure means that the Utilities must always be vigilant in
identifying regional trends that could negatively impact customers or, conversely, identify
opportunities that could provide benefits to customers. The FEU are involved in key regional
issues that include ensuring the availability of regional gas supply for their marketplace as well
as the development and tolling of infrastructure that will facilitate the movement of supply to
market.
15

Long term price forecast for natural gas based on the Henry Hub market; all prices presented in nominal dollars.
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Significant changes are occurring in the natural gas marketplace in western Canada, driven by
the development of new supply basins and interest in this supply by new markets. Within North
America, the natural gas potential in northern B.C. is second only to the Marcellus shale gas
play that is being developed in the northeast region of United States. In a few short years, B.C.
reserve estimates have grown from 55 to 1200 trillion cubic feet. These changes will likely
impact traditional supply and demand dynamics and regional gas flows, as well as regional
market prices.
The prospect of developing new markets for production is welcome news for producers active in
the Western Canadian Sedimentary Basin (WSCB). The traditional Canadian and U.S.
consumption markets for natural gas produced in the WCSB have declined steadily over the
past few years. This decline is driven primarily by the development of shale gas basins, in
particular the Marcellus shale gas play, that are located much closer to traditional key
consuming markets in eastern North America. While increased industrial, power generation,
and oil sands demand will help offset reduced demand from traditional markets, significant new
markets are required in order to fully develop the potential of the WCSB and the new supply
basins located in northeast B.C.
New consuming markets may affect the availability and cost to obtain gas supply for B.C. and
PNW markets. Competition for natural gas may increase as gas is increasingly directed toward
the AECO/NIT market hub in Alberta and also toward B.C.’s west coast to support LNG exports;
to date, over a dozen projects have been proposed to export LNG from B.C. to Asian markets.
To provide the FEU with access to cost-effective supply over the long term, opportunities may
arise to develop alternative solutions to meet the potential load growth of these markets. The
Kingsvale Oliver Reinforcement Project (KORP) is an example of one such opportunity to
expand the FEU’s transmission system to support gas flows south from northeast B.C. toward
new base load markets that are emerging in the Lower Mainland and PNW. Further detail
regarding LNG export projects, alternative infrastructure solutions, and other regional market
developments is provided in Appendix A-2. As traditional gas flows and pricing may change in
the future, the FEU must continue to monitor regional developments and adapt the supply
portfolio to ensure access to reliable and cost-effective supply for customers.

2.1.3 Competitive Environment in B.C. for Energy End Uses
The relatively new abundance of natural gas supply in North America and recent low price
levels have impacted the commodity’s competitiveness with other sources of energy. The low
price environment has improved the price competitiveness of using natural gas on an operating
cost basis though natural gas direct use applications (such as space and water heating)
typically require higher capital, installation and maintenance costs than for electricity and other
fuel alternatives.
Since the competitiveness of renewable thermal energy systems is
determined on a case-specific basis, the Utilities need to better understand how these new enduse technologies are impacting natural gas demand and use (Section 3 provides information on
how the Utilities are incorporating changing end-use trends to long term demand forecasts). A
multitude of factors beyond those relating to commodity cost influence consumer, builder and
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developer preferences relating to the use of natural gas versus other sources of energy. Capital
costs, installation requirements, operating and maintenance costs, government policies
(outlined in Section 2.2) and public perception all play a role in this regard. Appendix A-3
elaborates on the impact of operating and capital costs on natural gas competitiveness in each
of the FEU’s service territories.

2.1.3.1 Natural Gas and Electricity Rates
Electricity rates in B.C. are among the lowest in North America (illustrated in Figure 2-4) and
since 2010, the province’s CEA has defined a provincial objective to “ensure the authority’s
rates remain among the most competitive of rates charged by public utilities in North America.”
Figure 2-4: Electricity Rate Comparison Across Jurisdictions in North America

Source: FEU based on Hydro-Québec’s “Comparison of Electricity Prices in Major North American Cities”
effective April 1, 2013

In the past, low electricity rates have contributed to a competitive challenge for natural gas in
B.C. but the decline in gas commodity cost and increases to electricity rates in B.C. in recent
years has helped to improve the competitiveness of natural gas. Figure 2-5 provides a historical
comparison of natural gas bills (based on consumption of 95 GJ/year and 95% efficiency) with
comparable electricity bills (assuming 100% efficiency) for an FEI residential customer in the
Lower Mainland. This chart demonstrates that today’s natural gas rates are cost competitive
with electricity rates.
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Figure 2-5: FEI Lower Mainland Residential Natural Gas Rates

16

While today’s low natural gas rates contribute to a natural gas operating cost advantage relative
to electricity, the Utilities believe that commodity price is only one factor that impacts the price
competitiveness of natural gas in B.C. relative to electricity. Other factors include natural gas
price volatility (discussed in the North American Gas Market Overview, Appendix A-1) and the
installation costs of natural gas appliances relative to electric appliances.

2.1.3.2 Installation and Operation
Capital costs related to natural gas equipment (such as furnaces, ducting and hot water tanks)
tend to be costlier than those relating to electric equipment (such as electric baseboards and hot
water tanks). In retrofit situations, new and more complicated ducting requirements for high
efficiency equipment are making the installation of natural gas equipment more difficult and
costly. In addition, it is often not the end user that makes decisions regarding energy sources
installed in the home: builders and developers are the primary decision makers regarding the
choice of energy and equipment used in new construction. As builders and developers do not
ultimately pay operating costs, they tend to be more influenced by capital costs alone. In
addition, builders and developers typically aim to maximize the useable square footage
available in a development to maximize the return on investment, particularly for multi-unit
residential developments. Thus, capital cost savings and the ability to sell more useable living
space incents developers and builders to install electricity equipment over natural gas
equipment in new developments. The upfront capital cost difference for installing natural gas

16

This illustration assumes natural gas use of 95 GJ and the efficiency of gas equipment is 90% relative to 100% for
electric equipment. FEI amount includes the basic charge; BC Hydro amount does not include basic charge since
a household already pays the basic electric charge for non-heating use.
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equipment has been identified by the American Gas Association as the “primary impediment to
natural gas use in residential and commercial buildings if service can be made available.”17
Table 2-1 provides an example of the upfront installation (capital) cost difference associated
with natural gas versus electricity for a space heating furnace and hot water tank in new
construction for FEU customers. The difference in upfront capital costs between gas and
electricity means that over the life of the appliance, the operating cost advantage of natural gas
over electricity must be significantly greater ($9.93/GJ for space heating and $5.67/GJ for water
heating) for the equipment to be economic to the consumer. Appendix A-3 further illustrates the
impact of capital costs and rates on the competitive position for natural gas for space and water
heating across FEI, FEVI and FEW.
Table 2-1: Capital Cost Difference for Space and Water Heating – Natural Gas vs. Electricity
Space Heating

18

Water Heating

Capital costs for natural gas

$9,000

$2,000

Capital costs for electricity

$4,320

$1,023

Upfront capital cost premium for natural gas
compared to electricity

$4,680

$977

$446.68

$113.32

$50.00

$0.00

$496.68

$113.32

50 GJ

20 GJ

$9.93/GJ

$5.67/GJ

Annual difference in capital costs

19

Annual maintenance costs
Total annual difference
maintenance costs

in

capital

and

Energy consumption per year (GJ)
Difference in cost between natural gas and
electricity over measureable life ($/GJ)

The higher upfront capital cost of natural gas end-use applications erodes the cost advantage of
natural gas compared to electricity and plays an important role in influencing customer energy
choice. The FEU expect the capital cost difference between natural gas and electricity to
continue into the foreseeable future, which highlights the need to develop solutions (such as
working with key energy influencers, discussed in Section 2.3.3) to address this challenge.

2.1.3.3 Competition from Renewable Thermal Energy Systems
Numerous new end-use technologies have entered the energy services marketplace in recent
years and will likely continue to do so throughout the 20-year planning horizon of this LTRP. In
addition to advancements on both natural gas- and electricity-based heating equipment,
17
18
19

American Gas Association. Squeezing Every BTU: Natural Gas Direct Use Opportunities and Challenges, page 32.

Assumptions based on the new construction of a 3,000 sq. ft. home in the Lower Mainland.
Represents the difference in capital costs per year, assuming a stream of equal annual payments with an interest
rate of 6% and measurable life of 17 years for a space heating furnace and 13 years for a hot water tank.
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advancements in renewable thermal energy solutions have emerged to take a small but growing
slice of the market. Examples of renewable thermal solutions include air and ground source
heat pumps for single family residences; geo-exchange and biomass energy systems that can
serve one or more multi-family developments; and district energy systems that can employ one
or more renewable energy systems such as waste heat from industrial processes, geoexchange technologies, or biomass solutions often in combination with natural gas-fired heating
solutions. The FEU need to continue to understand how these renewable thermal solutions are
impacting natural gas demand (outlined in Section 8) and how they are changing the way the
Utilities’ customers are using natural gas. These growing changes indicate that the traditional
utility model may potentially shift over the long term.
The competitiveness of any given renewable thermal energy system with that of a natural gas
only system is case-specific. In some cases, high quality renewable energy sources are readily
available and in close proximity and match the needs of a development. In other cases, the
renewable thermal energy source may not be as well-matched or close to the energy plant,
which increases the costs of installation and operation. Generally speaking, capital costs for
renewable thermal systems are higher, while the commodity cost can range from zero for heat
extracted from the ground, to much higher for biomass, depending on market conditions. These
and other factors can result in a renewable thermal solution being more cost-effective than a
natural gas system in some cases, and less so in other cases. Adding to the difficulty in
understanding how these solutions will impact natural gas demand over time, the decision to
choose a renewable thermal energy solution is often not purely based on cost of the system. A
homeowner or developer might choose to invest in such a system based on air emission
reductions, perceived impact on resale value, municipal development requirements or other
reasons. The willingness of the system owner to incur higher capital costs at the outset versus
potentially lower operating costs over the long run can also impact the decision to install these
systems.
How these factors will affect the rate at which renewable thermal systems enter the B.C. enduse energy market place remains unknown. This LTRP has therefore incorporated a range of
market penetration assumptions into the forecast scenarios for annual demand (described in
Section 3 and additionally in Appendix B-2).

2.1.4 Summary
The proliferation of shale gas development in North America and recent low price levels
continue to influence the competitiveness of natural gas with other sources of energy.
Changing market dynamics are likely to impact regional gas flows and prices, particularly as
new industrial, power generation and oil sands demand have the potential to affect the
availability and cost to obtain gas supply for B.C. and PNW markets. Although market
developments have improved the competitiveness of natural gas on an operating cost basis, the
higher upfront capital costs of natural gas installations and appliances can negatively influence
the competitive position of natural gas relative to other energy forms such as oil, propane,
electricity and possibly renewable thermal energy. These factors combine with government
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policy (discussed below) and influence customer perception, energy choice and energy
technologies. In Section 2.4, the FEU discuss how the influence of these factors on their long
term analysis is addressed through the remainder of the LTRP.

2.2

POLICY AND REGULATORY CONTEXT

North America’s shale gas boom has transformed the energy outlook and climate change
debate. With the context of relatively lower natural gas prices and increasing supply availability,
energy policies are aimed at switching from more carbon intensive fuels such as coal, diesel
and gasoline to natural gas, especially in the electricity generation and transport sectors. The
Canadian and U.S. governments have narrowed their climate change policy focus by
developing fuel economy and efficiency standards for vehicles and power plants, rather than
targeting all sectors. Climate change policies are addressed mostly through a bottom-up
approach with provinces, states and municipalities driving initiatives to stimulate the production
and consumption of low carbon energy and other GHG emission reduction activities. The
following discussion outlines how policies in Canada, the United States, PNW states, and B.C.
and its municipalities are driving demand for different energy sources and end uses.

2.2.1 Approaches to Energy and Climate Policy in Canada and the U.S.
Since the 2010 LTRP, the Canadian government has continued a commitment to addressing
climate change but with a measured approach that considers potential impacts to the economy.
In December 2011, Canada announced plans to withdraw from the Kyoto Protocol and affirmed
commitment to reducing GHG emissions 17 per cent below 2005 levels by 2020. Although the
target aligns with the United States’ emissions goal, it reduces Canada’s reduction target by
nearly 50 million tonnes of carbon dioxide equivalent and allows an additional eight years to
meet the target.20 Despite withdrawing participation from the Kyoto Protocol, in 2012, Canada,
along with the United States and a handful of other countries, became a founding member of
the Climate and Clean Air Coalition to Reduce Short-Lived Climate Pollutants (CCAC). The
CCAC is a global effort to reduce climate change-inducing pollutants such as black carbon
(commonly known as soot), methane and hydrofluorocarbons. For Canada, participation in the
CCAC marks a shift toward voluntary action in international climate change mitigation efforts.
The United States, on the other hand, has incorporated climate change mitigation measures into
a broader agenda that promotes energy security, environmental protection and economic
development. In the absence of Congressional support for a price on carbon, the Obama
administration has focused on the role of the ‘green economy’ to stimulate the economy,
increase domestic jobs, build local market capacity, and foster innovation in clean energy
industries. Fuel switching in the electricity sector away from coal generation to natural gas and
hydropower is the primary driver for falling GHG emissions as electricity generation accounts for

20

Elizabeth May. “Backgrounder: Canada and Climate Change.” Retrieved on May 29, 2013.
http://elizabethmaymp.ca/news/publications/backgrounder/2012/12/14/backgrounder-canada-climate-change/
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the largest portion (33 percent) of U.S. GHG emissions.21 While some decline in U.S. GHG
emissions may be attributable to a slow economy, sector-based technology standards also play
a notable role in shaping the U.S. low carbon economy.
The Canadian government has sought to align its climate change policies with those of the
U.S.22 and has embarked on a sector-by-sector approach beginning with Canada’s largest
sources of GHG pollution: transportation and electricity generation. In the transportation sector,
new regulations have been harmonized with U.S. rules for heavy- and light-duty vehicle
regulations. In the electricity sector, an emissions intensity-based performance standard for
coal-fired electricity generation will come into effect in 2015. And, in the face of international
pressure to reduce GHG emissions from Canada’s energy exports, draft emissions regulations
covering the oil and gas industry are under development. Balancing GHG emissions reductions
and economic competitiveness has been a significant challenge in developing policy to address
oil and gas sector emissions. For this reason, industry and government stakeholders are likely
to negotiate a form of hybrid emissions intensity target combined with a price ceiling per tonne
of carbon dioxide equivalent.23 While the Canadian and U.S. federal governments mandate
lower carbon energy regulations, provincial, state and municipal governments continue to chart
their own course on climate action.

2.2.2 Pacific Northwest: A Prominent Role for Natural Gas
Without an overarching energy or climate policy framework at the federal level, energy and
climate initiatives in North America are often developed at the subnational level. Many states
and provinces have implemented a host of policies including energy efficiency targets, clean
energy mandates, low carbon fuel standards and financial incentives for low carbon energy
technologies. This has led to a patchwork of policies across Canada and the U.S., particularly
as many provinces and states advance GHG emission reduction targets, cap-and-trade policies
and other climate change plans.24 The challenge of developing universal climate change
policies is heightened by distinct regional characteristics and differing natural resource
endowments across Canadian provinces and US states.
As energy production and the carbon intensity of electricity generation varies across
jurisdictions, different solutions are required to meet GHG emissions reduction objectives.
Electricity in B.C. is supplied predominantly through hydroelectric generation and the CEA
establishes an objective for 93 percent of the province’s electricity to be generated from clean or
renewable resources.25 By contrast, though hydro is also the largest source of power

21
22
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25

Environmental Protection Agency. ”Inventory of U.S. GHG Emissions and Sinks: 1990-2011,” April 2013, pg. 21.
Canada’s Action on Climate Change, “Canada’s Continental Action,”
http://www.climatechange.gc.ca/default.asp?lang=En&n=A4F03CA6-1, Accessed Oct. 28, 2013.
Oil and Gas Greenhouse Gas Regulations: The Implications of Alternative Proposals. International Institute on
Sustainable Development, May 2013. http://www.iisd.org/pdf/2013/oil_and_gas_ggr.pdf, Accessed June 11, 2013.
Energy Policy Institute of Canada, “A Canadian Energy Strategy Framework,” August 2012.
Legislative Assembly of B.C., Clean Energy Act, SBC 2010 (Victoria, B.C., June 3, 2010), Chapter 22, Part 1, 2
(c).

Section 2: Planning Environment

Page 24

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
generation for PNW states, coal-fired electricity generation continues to play a significant role in
meeting Washington, Oregon and Idaho’s supply needs.26
Figure 2-6: U.S. PNW Electric Generation by Fuel

Source: Bonneville Power Administration, 2012

Policy makers and utilities in the PNW region consider natural gas to be a viable solution to
meet growing energy demands; due to high generation efficiency, relatively low carbon content
and operational flexibility, natural gas provides an ideal source of base load and peaking electric
power supply. Therefore, policies are aimed at moving away from coal-based electricity
generation to natural gas and other renewable energy. As a result, energy policies are unique
among PNW jurisdictions, particularly with regard to the role of natural gas in meeting energy
demands.
In the U.S. PNW, natural gas plays a prominent role as a source of base load, peaking and
reserve demand. The use of natural gas for electricity generation has grown significantly in
recent years and natural gas holds a growing share of generation supply. The Northwest Gas
Association (NWGA) forecasts an average annual growth rate of 2.6 percent in gas use for
generation, up from 1.0 percent in 2012.27 At the same time, with the exception of Idaho, PNW
states use renewable portfolio standards to promote renewable energy generation. Wind power
is considered the most available and cost-effective resource to meet these mandates thus
26
27

Bonneville Power Administration. “The Role of Natural Gas in the Northwest’s Electric Power Supply,” August
2012, pg. 4.
Northwest Gas Association, “2013 Gas Outlook,” April 9, 2013.
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electricity generation from wind energy has also grown in the PNW. Hydro is currently used to
balance the variability in wind generation though it is expected that this balancing capability will
not be able to meet planned expansions for the PNW’s wind energy fleets. Energy consultant
ICF International predicts that an additional 2,500 MW of gas-turbine capacity will be needed by
2025 to firm the PNW’s wind generation and that nearly six percent of the regional’s total natural
gas demand will be for that purpose.28 The growing use of renewable, intermittent resources
may change the way that the region’s gas infrastructure will be called upon to meet the region’s
future energy needs – a possibility for which the FEU must be prepared.
Natural gas in the PNW is also promoted for direct use applications. Direst use refers to natural
gas consumed directly in appliances for space and water heating, cooking and clothes drying.
In most cases, the natural gas distribution system is considerably more efficient than the
electricity system since it avoids the significant losses associated with electricity generation,
transmission and distribution; these losses amount to nearly half the energy used in homes and
commercial businesses. (For additional information on the opportunities and challenges of the
direct use of natural gas, refer to the report provided in Appendix A-4, “Squeezing Every BTU.”)
Since using natural gas for space heating and thermal applications is more efficient than using it
to generate electricity for use in these same applications, utilities such as Puget Sound Energy
and Avista Utilities (which provide both electricity and natural gas), promote the direct use of
natural gas to avoid new electricity demand—even in service territories where other utilities may
benefit from increased natural gas demand.29,30 The NWGA also advocates policies to promote
the direct use of natural gas since gas is seen as a pillar of the region’s electricity resource
strategy to reduce the use of coal-fired generation and allows integration of a growing fleet of
intermittent renewable resources.31
As in B.C., natural gas is gaining traction as an alternative transportation fuel and the region will
look to retain and secure access to abundant and diverse sources of gas supply while ensuring
that that the associated transmission, storage and distribution infrastructure can grow as
necessary.32 An anticipated increase in natural gas demand within the PNW region will provide
B.C. with an opportunity to leverage its new natural gas supply resources to fulfill this
anticipated market demand.

2.2.3 British Columbia: Renewed Focus on Natural Gas
In the years between 2007 and 2010, the Government of British Columbia stated its desire to
become a leader of North America’s GHG emission reductions efforts with a flurry of low carbon
policy activity. A comprehensive approach led to a number of significant legislative pieces
28
29
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ICF International as noted in Bonneville Power Administration, 2012.
Puget Sound Energy, Choosing Natural Gas from Puget Sound Energy,
http://www.pse.com/SAVINGSANDENERGYCENTER/FORHOMES/Pages/Choosing-Natural-Gas.aspx, accessed
Jun. 13, 2013.
Avista Utilities, The Benefits of Natural Gas, http://www.avistautilities.com/services/gas/pages/default.aspx,
accessed Jun. 13, 2013.
Northwest Gas Association, “Natural Gas and Climate Change in the Pacific Northwest,” Vol. 5, Issue 1, p.3-5.
Northwest Gas Association. “Natural Gas and Climate Change in the Pacific Northwest.” Appendix A-2.

Section 2: Planning Environment

Page 26

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
covering GHG reduction targets (33 percent below 2007 levels by 2020 and 80 percent by
2050), development of a cap-and-trade program, emission offsets and reporting, and B.C.’s
landmark carbon tax legislation. Figure 2-7 outlines the chronological development of B.C.’s
energy and climate policy and legislation while Appendix A-5 discusses the legislative acts,
regulation and related strategies in more detail.
Figure 2-7: B.C. Energy and Climate Policy and Legislative Timeline

Since 2007, B.C. has been a participant of the Western Climate Initiative (WCI), a regional effort
to establish a multi-sector GHG trading market. Nevertheless, in the face of weak economic
growth and changing political leadership in some states, all US states except California
abandoned the WCI by the end of 2011, leaving only California, B.C., Manitoba, Ontario and
Quebec as remaining members. To date, only California and Quebec have adopted cap-andtrade regulations with regard to the rules set forth by the WCI. Though the Greenhouse Gas
Reduction (Cap and Trade) Act was passed in 2008 to enable development of a provincial capand-trade scheme with potential to link with other systems, B.C.’s carbon trading ambitions
remain unclear.
British Columbia’s most notable climate policy is the carbon tax, which applies to all fossil fuels
at the point of consumption. Introduced in 2008 at a rate of $10 per tCO 2e, the tax increased by
$5 per tCO2e annually until it reached a threshold of $30 per tCO2e in 2012. At that time, the
government launched a review of the tax and confirmed that there would be no further rate
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increases or changes planned. At the current $30 per tCO2e, the tax adds $1.50 per gigajoule
to the cost of natural gas, which is almost half the price of the commodity itself. Carbon tax
rates are expected to remain at $30 per tCO2e for the next five years while government leaders
pressure other jurisdictions to adopt a similar consumer-based tax. In October 2013, the
governors of Washington and Oregon made a public commitment to advance some form of
carbon pricing policy though it remains unclear how or when the states would implement a price
on GHG emissions.33
Since the CEA was introduced in 2010, the province has aggressively focused on the role of
clean or renewable energy and energy conservation to set B.C. on a path toward energy selfsufficiency. The CEA establishes key provincial objectives such as generating at least 93
percent of the province’s electricity from clean or renewable resources (except when used to
develop LNG for export as noted in Section 2.2.3.2 below); fostering the development of First
Nation and remote communities through the use and development of clean or renewable
resources; and encouraging energy switching to achieve lower GHG emissions. Natural gas,
electricity and hydrogen are thus encouraged as vehicle fuel alternatives to higher emitting fuels
such as gasoline and diesel. Nevertheless, the CEA does not promote the use of natural gas
over electricity where gas is more efficient such as in thermal applications; in fact, the CEA
defines “demand-side measure” in B.C. to specifically exclude any fuel switching activities that
lead to an increase in GHG emissions. Excluding electricity-to-gas fuel switching as a demandside measure may cloud customer and public perception of natural gas as an efficient fuel.
This, combined with heavy government and media emphasis on B.C.’s electricity as a clean,
renewable energy source, may contribute to customer and stakeholder confusion regarding the
role of natural gas.
However in the last few years, the government has begun to actively promote the role that
natural gas can play in both economic development and in reducing emissions. Figure 2-8
shows B.C.’s transport-related GHG emissions and highlights the relative contribution of road
transportation emissions. Transport emissions (37 percent of B.C.’s total emissions), and road
transportation emissions in particular (26 percent of B.C.’s total emissions), make the largest
contribution to B.C.’s GHG emissions profile and emphasize a need to target emission reduction
strategies in these areas in order to address the province’s climate change goals.

33

Bloomberg News, “Western U.S. States, British Columbia Agree on Carbon,”
http://www.bloomberg.com/news/2013-10-28/western-u-s-states-british-columbia-sign-climate-change-pact.html,
Accessed Oct. 28, 2013.
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Figure 2-8: 2011 Transport and Road Transportation GHG Emissions in B.C.

Source: FEU from B.C. GHG Inventory Report, 2011 Update (2013), Climate Action Secretariat

A handful of energy- and climate-related policy developments that reflect the government’s
evolving view of the role of natural gas have occurred since filing the FEU (formerly Terasen
Gas) 2010 Long Term Resource Plan: issuance of B.C.’s Natural Gas Strategy, LNG Strategy
and the Greenhouse Gas Reduction (Clean Energy) Regulation, and an amendment to B.C.’s
CEA to classify natural gas as a clean resource when used for power generation in the
province’s nascent LNG export market. These policy developments present an opportunity for
the FEU to catalyze the marketplace for compressed natural gas (CNG) and liquefied natural
gas (LNG) as a main fuel for return-to-base vehicle fleets.

2.2.3.1 B.C.’s Natural Gas and LNG Strategies
On February 3, 2012, the Government of B.C. unveiled its Natural Gas Strategy and LNG
Strategy (provided in Appendix A-6), which outline a vision to become an international leader in
LNG development and recognize the role of natural gas as a transition fuel to a low carbon
global economy. B.C.’s LNG Strategy commits the province to having three LNG facilities in
operation by 2020 and represents an attempt to create a new industry that is intended to bring
significant job-creation and economic benefits to the province. Critical priorities that guide the
strategies include: maintaining B.C.’s competitiveness in global LNG markets; promoting natural
gas as a transportation fuel; developing new markets for gas-related industries such as a gasto-liquids, methanol and fertilizer production; and ensuring a reliable supply, available
infrastructure and effective royalty regime to encourage investment in B.C.’s natural gas sector.
The Natural Gas Strategy also continues to build on B.C.’s Bioenergy Strategy by reinforcing a
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commitment to encourage biomethane opportunities and offering consumers low carbon natural
gas (Section 2.3.2 and Appendix A-7 discuss FEI’s initiatives to provide its customers with
renewable natural gas). With recognition of natural gas as the cleanest burning fossil fuel and
strong government support for the development of a new LNG export market, natural gas is
poised to play a central role in B.C.’s economy. As such, the province’s energy demand and
energy infrastructure needs are also set to expand. The FEU are well-positioned to assist in
meeting the government’s objectives in B.C.’s Natural Gas and LNG Strategies.

2.2.3.2 B.C.’s Energy Objectives Regulation
Building on momentum from the B.C. Natural Gas and LNG Strategies, in June 2012, the
Government of B.C. declared natural gas as a ‘clean’ fuel when used to generate power for
B.C.’s LNG export market (Appendix A-2 provides further information on expected LNG
projects, pipeline routes and implications for the regional gas marketplace). Using the
Government’s rationale that natural gas can be used to reduce global GHG emissions, the
Companies believe the efficient use of natural gas for heating applications in B.C. can provide a
similar benefit for global emissions when displaced electricity load results in clean electricity
supply available for export to offset coal and gas fired generation in neighbouring jurisdictions,
or reduces the need to import electricity from neighbouring jurisdictions.34 The change to the
designation of natural gas as a source of clean energy, made through B.C.’s Energy Objectives
Regulation, enables production of relatively cheap and abundant electricity to fuel the LNG
export market without compromising the requirements of the CEA. As a result, natural gas will
be used for both liquefaction and as a power-generating fuel, and demand for natural gas in
B.C. will increase.

2.2.3.3 Greenhouse Gas Reduction (Clean Energy) Regulation
As part of the province’s strategy to encourage the use of natural gas as a transportation fuel,
on May 14, 2012, policymakers introduced the Greenhouse Gas Reduction (Clean Energy)
Regulation through a “prescribed undertaking” under sections 18 and 35(n) of the CEA. The
regulation authorizes a utility to spend up to $104.5 million in natural gas transportation program
funding including:

34



Offering incentives to transportation fleets that may use natural gas such as busses,
trucks or ferries;



Building, owning and operating CNG or LNG fuelling stations; and



Providing grants to meet safety guidelines for operating and maintaining natural gas
vehicles.

This assertion is supported by comprehensive analysis conducted by the Center for Climate and Energy Solutions
(C2ES) in its June 2013 report, “Leveraging Natural Gas to Reduce GHG Emissions.”
http://www.c2es.org/publications/leveraging-natural-gas-reduce-greenhouse-gas-emissions
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As a result, FEI applied to the BCUC to convert the existing interruptible LNG sales and
dispensing service tariff (Rate Schedule 16) from a five-year pilot program into a permanent
tariff offering to customers. The BCUC granted approval to extend the pilot rate for an
additional seven years to December 31, 2012 albeit at a higher rate to capture the full cost and
value of the LNG service.35
On October 29, 2012, FEI was granted approval of rate treatment of up to $62 million in
expenditures on administration, marketing, training and education as established in Section
2(1)(c) of the Greenhouse Gas Reduction (Clean Energy) Regulation.36
However, in
November 2013, the B.C. government amended the GGRR to include mine haul trucks and
locomotives as vehicles eligible for incentives while increasing expenditure caps on items such
as grants for safety practices or maintenance facilities, expenditures on stations and a tanker
truck load-out.37 The GGRR amendment also repeals the regulation’s April 1, 2017 expiry.
Although NGT demand is expected to comprise a relatively small portion of FEI’s overall gas
supply portfolio in the short term, there are immediate benefits from adopting natural gas for
transportation such as reduced fuel and operating costs for NGT customers, better air quality
due to reduced emissions, and minimizing environmental hazards associated with oil storage
tanks. In addition, NGT demand adds value to new and existing customers by increasing the
year-round load on the gas distribution system, thereby reducing delivery rates for all natural
gas customers. The FEU’s NGT efforts will further assist B.C. in achieving its GHG reduction
goals by converting the province’s transportation fleet from more carbon intensive fuels, such as
diesel and gasoline, to relatively cleaner burning natural gas. Additional details on FEI’s NGT
initiatives are provided below in Section 2.3.1 and in Appendix A-8.

2.2.3.4 Special Direction No. 5 to BCUC
In November 2013, the B.C. Government issued Special Direction No. 5 to the BCUC under
Section 3 of the UCA. The direction exempts from review expenditures on an expansion of the
Tilbury LNG facility up to $400 million and effectively lowers the LNG dispensing rate to $4.35
per GJ. These developments are likely to lead to increasing NGT demand, however, the
changes are currently under analysis to determine the potential impact on the forecast of annual
NGT demand. While the effect of these recent developments is not considered in the NGT
demand forecasts of this LTRP, the potential effect of adding NGT load is considered in
determining future system resource needs and alternatives (Section 5).

35
36
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BCUC Order G-88-13, June 4, 2013.
BCUC Order No. G-161-12, October 29, 2012.
B.C. Order of the Lieutenant Governor in Council, Order in Council No. 556, Deposited Nov. 28, 2013, B.C. Reg
235/2013.
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2.2.4 Municipal Governments
Municipal governments across B.C. are required by law to set GHG reduction targets and to
create more compact, efficient and greener communities.38 To this end, governments are
empowered to use development permits to promote energy and water conservation, reduce
GHG emissions, and encourage alternative transportation options for off-street parking. In
addition, 180 municipalities have voluntarily signed the B.C. Climate Action Charter, which
commits the municipalities to becoming carbon neutral by 2012 and working together to address
these challenges. Consequently, municipal governments across B.C. have been promoting
sustainable community development and low carbon, energy efficient measures, which has an
impact on how the FEU’s customers are using natural gas.
As municipalities make these changes—including, in some cases, modifications to building
codes and regulations—Iocal governments are playing a greater role in influencing the energy
options that are available to FEU’s customers. For example, as part of its “Green Home
Building” strategy, the City of Vancouver has established rules for new one- and two-family
homes to be adaptable to future energy generation technologies as they become available.
Such rules include mandatory pre-piping for future installation of roof-mounted solar energy
generating equipment, in addition to infrastructure that will facilitate the installation of electric
vehicle charging stations. According to the City of Vancouver, by 2020, all new homes will
consume up to 33% less energy, and by 2030, all new homes will be carbon neutral. In a
similar manner, the City of Surrey is building a district energy system and to ensure adequate
customer levels, Surrey’s District Energy System By-Law requires all city centre buildings of a
specified size to be built with a hydronic system such that they will be compatible with the
district energy system for space heating and hot water heating.39 The actions by local
governments to encourage adoption of a variety of renewable energy sources carry
significant negative implications for natural gas demand and future throughput on FEU’s
systems.

2.2.5 Summary: Impact of Energy and Climate Change Policy Initiatives
Though the Canadian and U.S. governments recognize the importance of reducing the GHG
impact of various economic sectors, neither have shown the political will to impose broad-based
GHG restrictions throughout the economy. In the absence of an overarching federal energy or
climate change initiative, B.C. and the province’s municipal governments have stepped in with
aggressive energy and climate policies.
These policies emphasize lowering energy
consumption and improving energy efficiency and conservation while also encouraging the
development of renewable energy sources and alternative technologies.

38
39

Under the Local Government (Green Communities) Statutes Amendment Act. See Appendix A-5 for more detail.
Hydronic systems use water as the heat-transfer medium in heating and cooling systems. Energy used to heat the
water may be from natural gas, biomass, geothermal or waste water. This technology is adaptable and the type or
the mix of energy sources may be changed over time to produce a desired outcome.
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At the same time, natural gas is commonly recognized throughout the PNW as a clean, efficient
transition fuel toward a low carbon economy. The Government of B.C. has begun to promote
natural gas use in the transportation and LNG export sectors as a key strategy to developing a
sustainable provincial and global economy.
Low carbon energy policy frameworks are attempting to shift energy consumption patterns due
to their influence on energy infrastructure and the energy choices that customers are
encouraged to make. But whereas government clean energy and green community agendas
serve to restrain natural gas consumption, a number of key provincial policies are, at the same
time, likely to increase natural gas consumption. While current legislation and the actions of
municipalities to reduce the use of gas create risks for the FEU as a result of potential
residential, commercial and/or industrial demand reductions, natural gas is also increasingly
recognized as playing an important role in B.C.’s overall energy portfolio, resulting in the
potential for demand growth, particularly in the industrial sector. These countervailing forces
create a measure of uncertainty in the market and thus the Utilities must be prepared for a
range of possible outcomes. Section 2.4 discusses how the FEU’s long term analysis accounts
for these countervailing forces and resulting uncertainty throughout the remainder of this LTRP.

2.3

CUSTOMER SOLUTIONS

The Companies believe that developing innovative and integrated customer solutions is an
important part of positioning natural gas services competitively within B.C.’s energy marketplace
for the benefit of all customers. Using the right fuel effectively for the right use and developing
customer-driven energy services remain a key focus of the Companies’ customer solutions
activities.
Following the BCUC Alternative Energy Solutions Inquiry in 2011-2012, FEI’s new initiatives in
thermal energy service projects are being undertaken by a separate, regulated FEI affiliate. 40
Nonetheless some customers continue to demand efficient, low carbon, integrated end-use
energy solutions.
Although the FEU are no longer delivering renewable thermal energy alternatives, the
Companies are enabling a number of customer solutions through programs to promote energy
efficiency and conservation (discussed in Section 4), provide natural gas as a transportation fuel
alternative, capture carbon neutral biomethane sources to displace conventional natural gas,
explore advanced metering solutions and improve the competitive position of natural gas
service to better meet the needs of builders, developers and end-use customers. The initiatives
discussed below are provided to illustrate the types activities that the FEU continue to explore,
implement and expand where there are benefits to customers and where they create an
opportunity for the Companies to assist in meeting government energy and GHG emission
40

BCUC report, “Inquiry into the Offering of Products and Services in Alternative Energy Solutions and Other New
Initiatives,” Dec. 27, 2012. http://www.bcuc.com/Documents/Arguments/2012/DOC_33032_12-27-2012-G-20112_FEI-AES-Inquiry-Report_WEB.pdf
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goals. There are no approvals sought by the FEU within this LTRP related any new initiatives;
such approvals, where required, will be sought prior to program implementation.

2.3.1 Natural Gas for Transportation
Natural gas transportation solutions are a vital opportunity for the Utilities to serve the energy
needs of customers and help reach the impressive GHG reduction targets legislated by the
Province. Natural gas is a lower carbon alternative to conventional transportation fuels and can
play a significant role in reducing emissions, reducing reliance on petroleum-based fuels and
supporting technology development in B.C. Using natural gas instead of gasoline or diesel
reduces GHG and other emissions such as nitrogen oxides, sulphur oxides, carbon monoxide
and particulate matter. In addition, using natural gas as a transportation fuel reduces
customers’ fuel and maintenance costs. To capture this benefit, however, customers must
make significant investments in vehicles and equipment designed to use natural gas. Given the
financial risks, customers look to the FEU as a trusted partner that can be depended upon to
deliver the transportation energy they need for years to come.
The Utilities see the development of NGT services, programs and markets as a key part of their
low carbon strategy to help meet changing customer needs and the GHG reduction targets
legislated by the province. Shown in Figure 2-9, the transportation sector is responsible for
more GHG emissions than any other sector. As such, it provides B.C.’s biggest opportunity to
contribute to a reduction of GHG emissions and other air pollutants over the next 20 years.
Figure 2-9: 2010 Greenhouse Gas Emissions by Sector in B.C.
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Source: FEU from B.C. GHG Emission Inventory Report 2010, Climate Action Secretariat
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Since 1996, FEI has offered NGV service and modest levels of vehicle incentive grants through
Rate Schedule 6, and has offered interruptible LNG sales and dispensing since 1999.41 The
incentives and supporting activities that the FEU can provide under B.C.’s GHG Reduction
(Clean Energy) Regulation (referenced in Section 2.2.3.2) are important to assist customers in
overcoming the initial capital cost barrier and to support a viable CNG and LNG fuelling station
infrastructure. The Companies NGT solutions capture the opportunity for emission reductions in
the transport sector and provide an important source of load growth on the FEU’s systems
which ultimately benefits all FEU customers. These NGT initiatives have been extensively
reviewed through other regulatory process and the Companies are not asking for approval of
any NGT programs as part of this LTRP. The FEU’s current NGT initiatives set the framework
for consideration of growing NGT demand not included in previous LTRPs. Additional
background on the FEU’s NGT initiatives and supporting government policies is provided in
Appendix A-8.

2.3.2 Renewable Natural Gas Offering
In response to customer demand for sustainable energy options and to support the Province’s
energy and climate change goals,42 FEI has become the first utility in North America to offer an
end-to-end biogas supply and service program. FEI initiated development of a low carbon
product offering in June 2010 and today, the Renewable Natural Gas (RNG) Offering gives
customers the means to support low carbon energy initiatives. Customers that elect to
purchase the RNG Offering continue to receive natural gas supply from the FEI distribution
system but notionally replace a percentage of their traditional gas supply with biomethane,43 or
renewable natural gas. Because the B.C. Government considers biomethane as carbon
neutral, customers with GHG emission reduction targets (such as public sector organizations or
municipalities) can purchase a portion of their natural gas supply through the RNG Offering to
offset their climate emissions.
The BCUC approved the RNG Offering on a permanent basis in December 2013 including a
supply cap at 1.5 PJ annually, due primarily to the program’s support for a number of B.C.’s
energy objectives.44 Additional details on the RNG Offering, existing and potential supply
projects, and the outlook for biomethane demand are reviewed in Appendix A-7. Though supply
and demand for the RNG Offering is small when compared against the FEI’s traditional gas
service, the program remains an important part of the Utility’s customer offering. The FEU are
not proposing any changes to current RNG initiatives through this LTRP. The RNG Offering is
41
42

43

44

BCUC Orders No. G-28-11 and G-65-09.
The B.C. Bioenergy Strategy aims to “launch British Columbia as a carbon-neutral energy powerhouse in North
America [and] help B.C. achieve its targets for zero net greenhouse gas emissions from energy generation,
improved air quality, electricity self-sufficiency and increased use of biofuels.” B.C. Bioenergy Strategy, 2009.
Biomethane is derived from biogas, which is produced from decomposing organic waste from landfills or
agricultural waste. When captured and cleaned, biomethane is interchangeable with conventional natural gas and
can be injected into the existing natural gas pipeline system. Biogas is readily available in British Columbia and
most importantly, it is a renewable fuel. Once upgraded, biogas is called biomethane or renewable natural gas.
BCUC Decision G-210-13, Biomethane Service Offering: Post Implementation Report and Application for Approval
of the Continuation and Modification of the Biomethane Program on a Permanent Basis, Dec. 11, 2013.
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provided here to illustrate an example of an activity that the FEU should continue to explore,
implement and expand where there are benefits to customers and where it may create an
opportunity for the Companies to assist in meeting government bioenergy and GHG emission
goals.

2.3.3 Other Activities
The Utilities are improving customer engagement through education and awareness of the
benefits of natural gas use, along with providing customers with energy management tools
facilitated through multiple communication channels. As such, the Companies continue to
explore ways to engage a wider network of builders and developers along with other influencers
of residential gas use including architects, engineers, contractors, manufacturers, dealers and
homeowners. This activity is aimed at building natural gas load, mitigating declining market
share in some sectors, and improving customer and stakeholder engagement through
opportunities to promote natural gas education, awareness and training.

2.4

CONCLUSION

The development of unconventional natural gas supply has opened up vast reserves of natural
gas throughout North America. Advances in drilling and well productivity have led to record high
production and as natural gas supplies have grown, commodity prices have fallen. A low price
environment is generating new sources of natural gas demand; the availability and cost to
supply gas to traditional B.C. and PNW markets may change in the future as the commodity
moves from production areas to areas of high demand growth.
Although the decline of natural gas commodity rates has improved the fuel’s price
competitiveness against electricity on an operating cost basis, this decline has been offset by
increases in B.C.’s carbon tax along with the relatively higher capital, installation and
maintenance costs for natural gas equipment. Furthermore, the role of natural gas in its
traditional use of space and water heating, which makes up over 80 percent of residential
natural gas throughput, continues to be challenged by changing environmental policies,
appliance standards and regulations. These declining trends negatively impact throughput and
load growth, and increase the importance of the Utilities’ actions to mitigate this pressure.
Though the evolving natural gas marketplace presents a number of utility challenges, the FEU
are also presented with opportunities to capitalize on new areas to add new system load.
To help maintain the competitiveness of natural gas rates, the Utilities are focusing on growing
the customer base and increasing throughput on the natural gas system by developing new
markets for natural gas use. The FEU continue to develop sustainable energy solutions such as
NGT, renewable natural gas, thermal metering and demand-side management programs to
satisfy customer and stakeholder demand for new, innovative solutions while simultaneously
reducing customers’ energy costs and environmental impact. The Utilities continue to remain
flexible in their service offerings in order to overcome the challenges presented by an evolving
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energy marketplace while capitalizing on opportunities to serve customer needs for safe,
reliable, efficient and cost-effective energy.
This LTRP addresses the evolving elements of the planning environment discussed in this
section by examining a range of possible scenarios in the Utilities’ analysis for annual and peak
demand forecasting, demand side management programs, system resource needs and gas
supply portfolio planning:


Section 3 provides a range of annual and peak demand forecasts based on a number of
future scenarios that incorporate a variety of outcomes based on these planning
environment uncertainties.



Section 4 examines a range of potential energy savings for the Companies’ Energy
Efficiency and Conservation programs based on consideration of the same potential
outcomes that are used to examine demand forecasts.



Section 5 examines how a range of potential future peak demand scenarios could be
influenced by these planning environment uncertainties and the effect that these could
have on the timing to address future constraints on the FEU’s gas delivery systems.



Section 6 includes consideration of how these planning environment uncertainties may
impact resource cost and availability for the Companies to secure a stable, reliable and
cost-effective source of gas supply.
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3. ENERGY DEMAND FORECASTING
3.1

INTRODUCTION AND BACKGROUND

Two key elements that underpin the FEU’s resource planning activities are the forecasts of
annual demand and peak demand for natural gas. The annual demand forecast represents
annual consumption by region and customer class, and allows the FEU to consider directional
rate impacts and annual gas supply in the Companies’ long term planning efforts. The peak
demand forecast provides an estimate of the maximum daily natural gas demand that would be
expected under extreme weather conditions. In addition to gas supply planning, peak demand
is also used for system capacity planning purposes. The FEU’s demand forecasts are used to
ensure adequate system capacity, to plan gas supply resources, and also to provide a baseline
against which to analyse the impact of proposed or potential future initiatives such as expanded
energy efficiency and conservation activities or growth in natural gas sales for fuelling
transportation.
The current planning environment has many uncertainties. The FEU recognize that gas
utilization is changing and that their customers are using natural gas in different ways and
amounts than they did in the past. Heating equipment installed in new buildings and in retrofit
situations is more efficient and, in some cases, results in a different demand profile than the
older equipment it replaces. Potential new demand from the transportation and industrial
sectors may also impact the FEU’s overall demand profile. While recent demand history is
appropriate for short term demand forecasting, a new approach to modelling the longer term
horizon is required.
The following discussion includes the new end-use forecasting methodology for residential,
commercial and industrial annual demand (as required by the Commission45), a comparison to
the traditional annual demand forecast methodology, a forecast of demand from the
transportation sector and a general discussion of other demand issues or trends that might
impact future demand for natural gas in B.C. The peak (or design day) demand forecast is also
presented along with a discussion of the considerations that go into forecasting peak demand.
This section of the LTRP addresses Section 44.1(2)(a) of the UCA, which requires utilities to
include an estimate of the demand for energy the utility expects to serve in the absence of
taking new demand-side measures; it also addresses Commission directives from the 2010
LTRP Decision regarding the FEU’s “new business environment and approach to demand
forecasting”.46 The discussion is organized as follows:


45
46

Section 3.1 provides a background to the FEU’s residential, commercial and industrial
customer demand and identifies the milestone years used in the end-use demand
forecasts.

BCUC, Terasen Utilities 2010 Long Term Resource Plan Decision, Feb. 1, 2011
Ibid., pg. 25.
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Section 3.2 presents the long term customer additions forecasts for the residential,
commercial and industrial rate classes. The methodology used to develop these
forecasts remains consistent with previous LTRP filings.



Section 3.3 discusses the annual demand forecast. The traditional methodology used to
forecast annual demand is presented in Section 3.3.1, while the new end-use
methodology explanation and results are provided in Sections 3.3.2 through 3.3.5. The
new methodology results are compared to the traditional methodology results in Section
3.3.6. Annual demand for natural gas as a transportation fuel is discussed in Section
3.3.7 and the forecast of total annual demand is provided in Section 3.3.8.



Section 3.4 discusses the peak day demand forecast for Core47 customers, NGT
customers and analyses the impact of potential large, new industrial load on peak day
demand.



Section 3.5 presents the GHG emissions that are expected to result from the FEU’s
natural gas sales in the residential, commercial and industrial sectors, as well as the
GHG emissions reductions that may be attained from NGT initiatives over the planning
horizon.



Section 3.6 summarizes the FEU’s energy demand forecasting efforts.

3.1.1 Existing Residential, Commercial, & Industrial Customer Demand
The FEU customer base includes over 945,000 customers, consisting predominantly of
residential customers that account for approximately 90% of the overall customer base (see
Figure below). However, on an annual demand basis, there is a more even split between the
residential, commercial, and industrial groups. The makeup of the FEU’s customer base and
demand patterns has implications on infrastructure requirements and conservation goals as
discussed throughout this Resource Plan.
Figure 3-1: FEU Customer Base and Demand Overview, 2011

47

‘Core’ customers include FEI’s rate class customers 1 through 6, all FEVI customers except for Island Generation
and the Vancouver Island Gas Joint Venture, and all FEW customers.
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3.1.2 Milestone Years
Preparation of the new end-use forecast and the traditional long term forecast resulted in a data
set comprised of nearly 20 million records. Due to the volume of data involved, it was
necessary to prepare the LTRP forecasts at a series of milestone years, rather than on a yearby-year basis. Starting with 2011, milestones were set every five years thereafter. An
additional milestone was set at 2033 to present a 20-year forecast from 2013 through 2033.
The milestone years are 2016, 2021, 2026, 2031 and 2033.

3.2

CUSTOMER ADDITIONS FORECAST

The FEU use a well-established methodology to forecast customer additions that remains
consistent with previous LTRP filings. The forecast of residential customer additions is
grounded in the Conference Board of Canada housing starts forecast for British Columbia, while
commercial customer additions are forecast based on recent trends in growth for the
commercial customer group. The customer additions forecast by rate class for each of the
milestone years is included in Appendix B-1.

Residential
The forecast of residential customers for each of the FEU’s service regions is shown by
milestone in Figure 3-2, by service region.
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Figure 3-2: Long Term Account Forecast by Region – Residential

Commercial
Recent trends in commercial customer additions are used to predict future additions. The net
customer additions are estimated based on actual additions in the latest three years. Recent
additions are not as strong as in previous years, averaging in the range of 400 per year. The
long term account forecast for commercial rate schedule customers is shown in Figure 3-3 for
each of the FEU’s service regions.
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Figure 3-3: Long Term Account Forecast by Region – Commercial

Industrial
The FEU had 909 industrial customers in 2011. Though interest from potential new industrial
customers in acquiring gas service has increased recently, at the time the long term forecast
was prepared, there were no firm commitments for new industrial customers to take natural gas
service or for existing customers to close their accounts. Hence, no growth or decline in
industrial customers has been forecasted.

3.3

ANNUAL DEMAND

The amount of natural gas that the FEU expects their customers to use over the course of a
year determines two important factors: the amount of gas that the Companies need to acquire
and transport on behalf of their customers on an annual basis, and the number of units of
energy per year over which the companies are able to recover their cost of service and
approved return on investments. Hence, the forecast of annual demand is a key early step in
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identifying the resources the FEU needs to put into place in order to meet customers’ future
energy needs.
In past LTRPs, the FEU used total annual demand divided by the Companies’ number of
customers to determine average use per customer (UPC). These use rates were then applied
to the forecast of future customers to determine the total annual demand expected for each year
of the forecast period. The underlying assumption was that for long term annual demand,
historic usage patterns were a reasonable indicator of future gas use.
In their 2010 LTRP, the Companies proposed to examine an alternative methodology to long
term annual demand forecasting based on current and future end-use trends—an approach that
received support from the BCUC and other stakeholders. For this LTRP, the FEU prepared a
reference case demand forecast using the traditional approach, and a separate reference case
forecast using the new end-use approach. This new end-use approach also allowed the FEU to
develop alternative annual demand forecasts based on a broader range of potential future
scenarios that could be expected to unfold.
The move to an end-use approach represents a significant improvement to the Companies’
ability to examine potential future “what if” scenarios, and has been made possible by a series
of important market based research studies beginning with the Conservation Potential Review
completed in 2010. Through the remainder of this section, the Companies describe the
traditional methodology and results, explain the new end-use methodology, describe the future
scenarios that were developed to guide alternative future demand scenarios, explain how those
scenarios became inputs into the demand forecast model, and finally, compare the new end-use
forecast results to the traditional methodology results. The forecast of annual demand for
natural gas as a transportation fuel is then presented and combined with the residential,
commercial and industrial results to provide a total annual demand forecast. Finally, a review of
the potential impact of possible new large industrial customers on annual demand is discussed.

3.3.1 Traditional Annual Demand Methodology – Residential, Commercial
and Industrial
The FEU’s traditional methodology for forecasting residential and commercial demand involved
determining an average UPC and multiplying it by the number of customers forecasted for each
year of the study period. UPC was determined by examining historical actual demand after
normalizing the data to remove the effects of weather. A regression analysis was used to
identify any significant trends in average UPC. These trends implicitly included the impact of
broad changes in consumption patterns that might have been caused by such factors as energy
efficiency, economic activity, policies and equipment standards up to the time of the most
recently available annual usage data. The analysis was conducted for each residential and
commercial rate class, based on the most recent five years of data. The trends were then
extended into the next 20 years for the purposes of providing a long term forecast.
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The FEU utilized the results of the annual industrial customer survey to identify expected
changes in industrial customer demand. The survey was conducted as part of the FEU’s short
term demand forecasting process used for gas supply planning, revenue requirements and
other BCUC submissions. The intentions of industrial customers over the next five years were
held constant over the LTRP planning horizon as this represents the best available information
using the traditional methodology.
The annual demand in each year of the forecast for each rate class in each customer category
was then summed to determine the total overall residential, commercial and industrial demand.
The result is a reference case demand scenario using the FEU’s traditional long term annual
demand forecasting methodology. Figure 3-4 shows the traditional reference case demand for
each of the rate class categories and is followed by a general description of the forecast results
for each category. Figures 3-7 through 3-9 show the total annual demand for the residential,
commercial and industrial rate classes using the traditional annual demand methodology.
Figure 3-4: Long Term Annual Demand by Rate Class – Traditional Methodology
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Residential Demand
Declining residential use per customer in the FEU’s service territories is resulting in an overall
decline in residential annual demand, even though the FEU continues to add residential
customers through the forecast period. This decline in residential use per customer is now a
common occurrence affecting mature natural gas utilities across North America. The
Companies believe that the drivers lowering UPC include, but are not limited to, efficiency
improvements, changes in building stock, changes in appliance uptake and switching between
energy sources (from gas to electric). Efficiency improvements include the retrofit of older, less
efficient appliances with new high efficiency units, and also upgrades to insulation, window,
doors, and more generally speaking, building shells. Efficiency improvements are driven by a
number of factors such as technological advances, construction of smaller, less energyintensive multifamily dwellings, natural gas prices, public policies and programs and the state of
the economy. This declining trend is expected to continue through the planning period.

Commercial Demand
In the traditional forecast method, the recent demand increases seen in the commercial rate
classes are assumed to continue into the long term and thus, commercial demand grows
significantly over the 20 year planning horizon. Increases in commercial annual demand drive
the overall increase in the traditional forecast of annual demand shown in Figure 3-4.

Industrial Demand
The industrial demand survey results suggest that a slight increase in industrial demand occurs
in the early years of the planning period, but overall industrial demand is forecast to be stable
through the planning horizon.

3.3.2 End-Use Annual Demand Methodology – Residential, Commercial and
Industrial
Using historical trend data to forecast future consumption is a common and accepted industry
practice, particularly for short-term analysis or decision making where historical data is used to
forecast a few years into the future. This methodology provides a high level of confidence for
near-term business decision making. All short-term revenue requirement forecasting at FEU
has successfully been conducted in this way and this method is embedded in the short-term
Forecast Information System, which has been in use for over a decade.
However, as described in Section 2, ongoing changes in the end-use energy solutions available
to customers and the way in which customers are using energy means that historical trends no
longer provide the best basis on which to forecast the long term potential range of future
demand. For this reason, the FEU proposed in the 2010 LTRP to consider an approach to
demand forecasting that involves examining different ways that end-use trends in energy use
could potentially impact future demand for natural gas. The new end-use approach was
encouraged by the Commission and interveners during the regulatory review of the 2010 plan.
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To undertake this new annual demand forecasting methodology, the FEU turned to their best
source of existing end-use demand characteristics for the development of a base year data set,
the 2010 Conservation Potential Review. This base year data set has been enhanced by more
recent customer additions data and additional market research undertaken since preparation of
the 2010 CPR. The FEU also engaged ICF Marbek (who prepared the 2010 CPR) to repurpose
their CPR modelling software with FEU base data to apply it to a long range demand forecasting
effort. This partnership provides an effective combination of knowledge about the customer
base data from the FEU and expertise in modelling end-use energy consumption within the B.C.
marketplace from the consultant. The exercise resulted in an extensive raw data set provided to
the FEU, on which the FEU is able to conduct further analysis of potential future demand
implications.
The process first involved the development of a reference case forecast. The reference case is
based on end-use patterns observed in the base year and keeps these patterns constant
throughout the planning period. The impact of EEC programs up to and including 2011 were
thus implicitly included in the end-use characteristics identified for the base year, but were not
assumed to continue through the planning period for the purpose of demand forecasting. The
impact of future EEC activities is considered in Section 4.
The following discussion presents an overview of the reference case end-use demand forecast,
four additional future scenarios—A through D, which are used to examine a range of alternative
potential future demand—and the results of the 20-year end-use demand forecast for
residential, commercial and industrial demand for each scenario.

3.3.3 Development of the Reference Case for Annual Demand
The Reference Case began with the development of a base year, in this case 2011. The FEU
provided a database of accounts with normalized consumption data for their service territory
categorized by region, rate class, and industry (for industrial and commercial customers). To
further subdivide natural gas consumption by end use, ICF Marbek drew on the detailed
customer knowledge assembled for the 2010 CPR, including end use consumption, market
saturation48 and gas share.49 Some of this information has been derived from end-use surveys
commissioned by the FEU, while other aspects emerged from detailed building modeling. In the
residential sector, a new category of dwellings built since 2005 was added to the model to
reflect the results of a recent survey of new homes. The resulting model, calibrated to the
actual normalized sales of natural gas in the FEU’s service territory, is subdivided as follows:
48

49

Market saturation is a percentage indicating what portion of the population of buildings has a given end-use. For
end-uses such as space heating and water heating, this is assumed to be 100% of dwellings. For an end-use
such as clothes drying, where the logical unit of analysis is the appliance, the percentage is the number of clothes
dryers divided by the number of dwellings. Market saturation in the commercial sector is based on the percentage
of building floor space with a given end-use, instead of percentage of dwellings. Market saturation is not employed
in the industrial model – saturation is taken into account in the overall end-use consumption for a given plant type.
Gas share is the percentage of the energy end-use that is supplied by natural gas. For clothes dryers, this
translates into the percentage of dryers that are natural gas-fired. Note that that gas share is based on the
percentage of useful energy supplied to accomplish the end-use, which is different from the energy actually
consumed (because of differences in efficiency).
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By region: Vancouver Island, Lower Mainland, Interior (divided into Northern Interior
and Southern Interior) and Whistler;



By sector: Residential, commercial and industrial;



By sub-sector: In residential—by dwelling type, by detachment type, dominant heating
fuel, and vintage; in commercial—sixteen building types, by predominant use (office,
retail, school, hospital etc.); in industrial—10 plant types;



By rate class: Up to 11 rate classes in a given sector or region, for a total of 32 rate
classes; and



By end use: Seven residential, five commercial and 17 industrial gas end-uses.

Beginning with the calibrated base year, the reference forecast was built using the FEU’s 20year account forecast, with new dwellings, commercial floor space and plant capacity added
based on the account growth rates. Anticipated efficiency improvements, such as the natural
replacement of furnaces, were incorporated in both existing buildings and new construction.
Anticipated changes in the saturation and gas shares for specific end-uses were also included.
In the industrial sector, a recent uptick in consumption was assumed to continue for the shortterm, after which industrial gas consumption was assumed to approximately level off. The
forecast consumption values have been provided at the same level of granularity as the base
year, for each of the milestone years.

3.3.4 Alternative Future Scenarios
The Reference Case provides a baseline against which forecast demand under four different
alternative future scenarios is examined. The four future scenarios are intended to provide
insight into the impact on demand of a broader range of potential future conditions than has
been examined in previous LTRPs. These four scenarios were developed based on critical
uncertainties identified with input from both internal FEU stakeholders and members of the
external Resource Planning Advisory Group. The critical uncertainties represent those future
conditions that stakeholders felt could have the biggest impact on the FEU’s business. While
numerous individual key uncertainties were identified, two main themes emerged.
Theme 1 - Abundance or constriction of natural gas supplies. This theme is not about
whether there are enough gas reserves in the ground to serve customer needs, but
rather whether or not market factors will occur that make accessing those supplies
easier (less costly) or more difficult (more expensive). For example, technological
improvements that allow safe, year-round drilling and processing of gas in northern
climates will act to make access to supply easier and therefore less costly, whereas
opposition to pipelines, more stringent rules for gas drilling and production, or greater
competition for supply will increase the cost of accessing gas supplies. The scenarios
that have been developed do not attempt to identify specific causes, but instead
examine the impact on demand if access to supply becomes more or less constricted.
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Theme 2 – Centralization versus decentralization of energy delivery systems.
Centralized energy systems can be explained as the type of grid-based electric and
natural gas energy services that have been in place for many decades, and for which the
energy supply and maintenance costs, safety controls and customer service conditions
are shared across large customer bases.
Decentralized energy systems are
characterized by an accelerated movement toward off-grid, or end-of-grid energy
production and utilization where the end-use customer or their representative takes a
greater role in developing and maintaining the energy equipment.
The potential range of energy and carbon emission policies that could unfold over the planning
horizon also emerged as a third very important critical uncertainty that needed to be examined
within these scenarios. Each of the scenarios incorporates varying assumptions for gas
commodity and carbon prices, the policy environment and the penetration of renewable and
district energy systems. Economic conditions were assumed to be cyclical over the planning
horizon, and while a different overall economic trend helped to frame each of the scenarios,
these trends translated to actual model inputs only for industrial demand.
Applying the two themes of abundance or constriction of natural gas supplies and centralization
versus decentralization of energy delivery systems results in a matrix of four scenarios as
shown in Figure 3-5. Figure 3-5 includes the Reference Case, or starting point for the end-use
demand forecast scenarios, and the traditional methodology demand forecast, which provides a
point of comparison for the end-use methodology. General scenario descriptions follow.
Figure 3-5: End-Use Demand Forecast Scenario Development
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Table 3-1: Alternative Future Scenario Descriptions
Scenario

Scenario A
(Abundant
Supply,
Decentralized
Energy
Markets)

Scenario B
(Constricted
Supply,
Decentralized
Energy
Markets)

1

General Theme

Policy Expectations

Directional Implications for Demand

Abundant natural gas supply and
corresponding low natural gas prices
are tempered by high carbon prices
and a policy environment focused on
GHG emission reductions. There is a
transition to decentralized energy
markets, more so than centralized
energy markets, and as such there is
a moderate amount of renewable
energy uptake. Overall, this scenario
shows a change in the energy mix
such that renewable thermals and
electricity are favored by policy and
carbon pricing, but low natural gas
prices mitigate substantial fuel
switching.

The policy focus is on carbon
emission reductions.
Energy
strategies are consistent within
regions, but may be disparate
among regions. For example,
the Western Climate Initiative or
an alternative cap-and trade
program could proceed in this
scenario, but other Canadian
provinces or U.S. states and the
federal government would not
necessarily follow suit or put in
place similar carbon pricing
programs.

We may expect to see significant demand for natural
gas for transportation because of the low cost and the
resulting emission reductions associated with
switching from diesel/gasoline, although the additional
natural gas load is offset by some fuel switching to
electricity (the main low-carbon alternative) and an
increase in decentralized renewable thermal options,
particularly district energy, geo-exchange, and
additional new technologies. The market penetration
of renewable thermal technologies, while moderate, is
not high because the low cost of natural gas makes
alternative technologies somewhat less competitive.
There is moderate participation in EEC initiatives, due
to a drive to reduce fossil fuel use, although the low
cost of natural gas acts as a barrier to substantial EEC
uptake.

Natural gas supply is constrained and
new,
decentralized
technologies
emerge rapidly to meet future energy
needs. Carbon policy is not a driver in
this scenario and B.C.’s carbon tax is
held constant at 2012 levels; rather,
generalized environmental policies
contribute to constricted natural gas
supply and support renewable
thermal development.

Policy is focused on the
environmental impacts of energy
as a whole, not specifically
carbon impacts.
Additionally,
there are coordinated energy
strategies among regions and all
levels of government, which
allows for the creation of a
national energy strategy.

With a moderate to high price for natural gas and no
carbon-specific regulations in place, there is likely little
uptake in natural gas for transportation, and the price
of natural gas does cause consumers to look for
alternatives to natural gas for thermal applications.
This scenario would likely drive fuel switching to
decentralized renewable thermal applications, and
potentially a corresponding overall decrease in
demand for natural gas. There is moderate to high
participation in EEC initiatives as customers who do
not switch fuels are looking for ways to reduce their
energy consumption in response to high natural gas
prices.
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1

Scenario

General Theme

Policy Expectations

Directional Implications for Demand

Scenario C
(Abundant
Supply,
Centralized
Energy
Markets)

Natural gas supply is abundant while
energy
technology
remains
centralized, leaving natural gas as an
important means to meet long term
energy needs. Overall, natural gas is
viewed positively and is perceived as
an integral part of B.C.’s energy
picture.

Policy is focused on economic
growth rather than environment,
carbon, or climate issues, and
energy strategies are disparate
among regions and levels of
government, meaning that other
jurisdictions may or may not
implement
carbon
pricing,
renewable thermal subsidies,
etc.

Abundant supply results in a low gas price, and
coupled with current technologies and a policy
environment that is not focused on carbon emission
reductions, the scenario drives an increase in overall
demand for natural gas. In particular, low gas prices
likely drive an increase in Industrial demand. A high
fuel cost differential between oil and natural gas paves
the way for higher than expected uptake in NGT.
Convincing customers to participate in EEC programs
will be more difficult, as the low fuel costs and
abundant supply create less incentive for consumers
to focus on saving energy.
The conditions in this
scenario also mean that renewable thermals will likely
play a smaller role in the energy picture in B.C.

Natural gas supply is constricted and
a
slower
economy
minimizes
technological
development
and
decentralization, limiting the energy
alternatives
available
to
meet
consumers’ long term needs. Overall,
energy is expensive in this scenario
and customers are looking to reduce
their energy needs.

Policy is focused on economic
growth, with some advancement
of carbon regulations, while the
energy strategies among regions
and levels of government are
disparate and uncoordinated.

Overall demand for natural gas is likely low as natural
gas supply is constricted and prices are
correspondingly high.
Demand for NGT is also
potentially minimal, as the fuel costs are higher and
will not pay back the conversion cost quickly. EEC is
likely to see extremely high participation rates, as
consumers are paying high energy prices and do not
have technology alternatives. Renewable thermals
are not likely to obtain a substantial market share as
technology is more centralized, but may see some
uptake because they are more cost-competitive with
higher natural gas prices.

Scenario D
(Constricted
Supply,
Centralized
Energy
Markets)
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The modeling process involved turning each of these assumptions into concrete changes to the
input numbers for buildings in the three sectors. For example, in response to higher or lower
gas prices, adjustments were made to the number of new buildings using natural gas for
specific end-uses, or to the number of existing buildings whose owners might opt to change
fuels when equipment needs replacement. In response to higher or lower economic growth,
adjustments were made to the heat demands of industry. The policy environment affects
assumptions about the number of customers who would opt to install energy efficient equipment
naturally, without influence from utility programs. The assumptions for developing renewable
and district energy systems resulted in adjustments to the fuel shares for those options:
increases in those fuel shares would generally displace the demand for natural gas. Renewable
energy systems include systems such as geo-exchange, waste heat recovery, and solar thermal
energy. In the new end-use forecasting methodology, renewable thermal energy demand
features prominently in Scenarios A and B, where markets move toward decentralized or selfgenerated energy systems. This has the effect of displacing natural gas consumption,
particularly for space and water heating. With limited but growing market penetration of
renewable thermal energy systems, the FEU must continue to monitor this growth to gauge its
impact over time on the Utilities’ natural gas infrastructure, annual and peak day demand,
system capacity needs and rate design issues.
The model results for Scenarios A through D have the same level of granularity as the
Reference Case, with results available for the same set of milestone years. Note that the FEU
does not predict which scenario will unfold in the future. Rather, the five scenarios considered
together provide a reasonable range of possible future demand that the FEU will need to serve
over the next 20 years.

3.3.5 End-Use Demand Forecast Results by Scenario
Figure 3-6 shows the overall demand forecasts for residential, commercial and industrial
demand in all scenarios as well as the Reference Case end-use demand, for all service regions.
The results, separated by service region, are provided in Appendix B-1, Demand Forecast
Tables. Figures 3-7 through 3-9 show the scenario results for each of the residential,
commercial and industrial customer groups respectively for all regions and contain the following
general observations:


For all of the five scenarios (including the Reference Case), an overall decrease in
annual residential demand is predicted. The degree of each decline depends on the
assumptions used for each planning environment.



The potential exists for commercial demand to grow or decline, though continued growth
can be observed in most of the scenarios.



Industrial demand based on the current customer base also has the potential to grow or
decline over the planning period. Three of the forecasts, including the Reference Case,
assume that recent increases in actual demand persist, while two see this increase as
short term with industrial demand returning to 2011 levels.
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Figure 3-6: Total End-Use Forecast, Annual Demand by Scenario – All Regions
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2021
199,304
198,662
188,399
205,630
190,242

2026
199,777
198,022
185,148
210,022
189,060

2031
200,679
198,136
182,773
215,388
188,709

2033
200,817
197,961
181,608
217,430
188,378

Figure 3-7: Residential End Use Forecast, Annual Demand – All Regions
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2016
73,027
71,945
72,177
73,097
71,959

2021
70,301
68,588
68,947
70,747
68,693

2026
69,605
67,175
67,707
70,055
67,299

2031
69,095
65,893
66,456
69,811
66,132

2033
68,614
65,069
65,632
69,437
65,363
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Figure 3-8: Commercial End-Use Forecast, Annual Demand – All Regions
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Figure 3-9: Industrial End-Use Forecast, Annual Demand – All Regions
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2016
70,584
71,763
64,600
72,272
65,087

2021
69,946
72,137
63,913
73,473
64,098

2026
69,171
72,282
62,872
74,631
62,994

2031
68,496
72,657
62,118
75,895
62,085

2033
68,121
72,709
61,744
76,321
61,651
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The end-use forecast methodology allows the Utilities to track gas usage by end-use, sector,
rate class, new customers, existing customers and the vintage of housing stock. Figures 3-10
and 3-11 provide an example using the Reference Case forecast for the three highest gas
consuming residential end-uses and three highest gas consuming commercial end-uses
respectively. For residential customers, natural gas for fireplace demand is increasing while
demand for space heating and domestic hot water is decreasing. In the Reference Case,
natural gas for fireplace demand is set to overtake the demand from domestic hot water, which
currently ranks second in residential end-uses. This trend is delayed in Scenario C, but
accelerated in the other scenarios. For commercial customers, space heating, hot water and
cooking demand are all growing in the Reference Case scenario and may constitute
approximately 77% of the annual commercial demand in 2011.
Figure 3-10: Reference Case Demand for Three Largest Residential End-Uses by Consumption –
All Regions
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2011
13,496
8,745
48,566

2016
12,495
9,159
47,322

2021
11,871
9,573
44,295

2026
10,738
9,941
43,819

2031
9,955
10,282
43,293

2033
9,584
10,416
43,076
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Figure 3-11: Reference Case Demand for Three Largest Commercial End-Uses by Consumption –
All Regions
50,000
45,000
40,000
35,000

TJ

30,000
25,000
20,000
15,000
10,000
5,000
0
Commercial Cooking
Domestic Hot Water
Space Heating

2011
2,765
7,426
32,246

2016
2,883
7,555
32,622

2021
3,036
7,804
33,433

2026
3,195
8,059
34,254

2031
3,373
8,342
35,167

2033
3,451
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3.3.6 Comparing the Traditional and End-Use Methodologies
The FEU have found implementation of the end-use demand forecasting methodology to be
both successful and useful, and intend to continue using this methodology for long term
planning and analysis purposes. Before retiring the traditional method and to satisfy the
Commission directive to compare the new end-use forecasting methodology and results with the
traditional forecasting approach and results, a comparison of the two methodologies is
necessary. Figure 3-12 shows the demand forecast results (all regions) from the traditional
methodology compared to the results of the new end-use methodology for the Reference Case
and four alternative scenarios. Since the forecast using the traditional methodology falls within
the highest and lowest boundaries of the end-use methodology results, the FEU are confident in
the ability of the new methodology to provide a reasonable long term demand forecast.
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Figure 3-12: Traditional Versus End-Use Demand Forecast Results – Total Demand, All Regions
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3.3.7 Forecast of Annual NGT Demand
Natural gas as a transportation fuel has emerged as a growing market in B.C., both for longestablished compressed natural gas rate class customers and for newer, liquefied natural gas
rate class customers. The FEU have developed a strategy (outlined in Appendix A-8) to
stimulate this growth and service the market by focusing on heavy duty and return-to-base fleet
vehicles (including marine vessels). As discussed in Section 2 and Appendix A-8, the
Companies have established an incentive mechanism to assist customers with both the
incremental cost of new NGT vehicles and the cost of refuelling infrastructure that would service
these vehicle fleets.
At the time of writing, the B.C. Government issued a special direction to the BCUC to exempt
from review expenditures on an expansion of the Tilbury LNG facility of up to $400 million and to
effectively lower the LNG dispensing rate to $4.35 per GJ. The government also amended the
GGRR to include trains and mine-haul trucks, provide tanker-truck delivery services to trucking,
mining and marine transportation customers. These developments are likely to lead to
increasing NGT demand, however, these recent developments are not considered in Figure 313 and the three NGT scenarios described below.
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The long term annual NGT demand forecasts are based on FEI’s experience learned from the
2012 and 2013 GGRR vehicle incentive calls, the allocated funding period from the GGRR, and
actual NGT customer additions to date. This forecast was completed in two parts. The first part
covers the period for which the Companies are currently permitted to provide incentives under
the GGRR (2013 to 2017). For this period, the FEU have received expressions of interest from
potential CNG and LNG customers and have therefore based their NGT demand forecast on the
projected number of vehicles in each class of eligible vehicle, multiplied by the typical fuel
consumption for each respective vehicle type. Additional discussion of the FEU’s NGT
initiatives under the GGRR is presented in Appendix A-8.
The second part of the NGT demand forecast covers the period from 2018 to the end of the
planning period (2033), with 2018 being the point at which the NGT demand scenarios begin to
diverge based on market share capture assumptions. The 2033 transportation market size was
calculated by projecting 2010 NRCan data for the transportation market to the end of the
forecast period. This exercise focused solely on the market for heavy duty and return-to-base
vehicles that could reasonably be expected to utilize natural gas, and did not include the
personal vehicle market. A total for medium trucks, heavy trucks, school buses, urban transit,
freight rail, and marine from the 2010 NRCan data was scaled up by a 2% annual growth rate to
reach an applicable 2033 total vehicle market size. In FEI’s service territory, the three natural
gas vehicle forecasts in 2033 reach 1% market share in the Low case, 15% market share in the
Reference Case, and 30% market share in the High case. The latter two scenarios assume that
LNG liquefaction, storage and dispensing facilities are expanded and do not limit the amount of
LNG available to serve the transportation sector. The three NGT scenarios are presented in
Figure 3-13 and described below.
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TJ

Figure 3-13: Annual NGT Demand – All Scenarios50
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NGT Reference Case Annual Demand Scenario:
Market expands, volumes increase to meet demand
The Reference Case NGT scenario is based on the anticipated outcome of the NGT Incentive
Program, and includes anticipated market expansion and a subsequent increase in demand
volumes. It is expected that the popularity of NGT vehicles will increase due to the operating
cost advantages of natural gas over gasoline and diesel fuels and increasing availability of
fueling stations. In the Reference Case scenario, the number of heavy duty and return-to-base
fleet NGT vehicles scale up to a 15% market share by 2033.

NGT Low Case Annual Demand Scenario:
Market expands during incentive reward period, volumes stabilize
In the NGT Low Case, the level of demand at the end of the GGRR approval period is assumed
to remain stable as existing customers continue to renew their fleet of natural gas vehicles, but
the market is not assumed to continue growing. Although it is expected that NGT vehicles will
50

The Reference, High and Low scenarios in Figure 3-13 are based on FEI’s NGT forecast as projected FEVI NGT
demand amounts to approximately 0.05% in the Reference Case scenario by 2033.
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increase in the marketplace, the possibility remains that without incentive funding beyond 2018,
firms will not purchase additional natural gas fueled vehicles regardless of the fuel cost savings
that can be achieved. This assumption results in a level demand forecast (neither growing nor
declining demand beyond 2017) thus the heavy duty and return-to-base fleet NGT vehicles
remain at a 1% market share by 2033. This Low case represents the lower bound of NGT
demand that the FEU believe could reasonably be expected to occur over that time.

NGT High Case Annual Demand Scenario:
Market expands rapidly, volumes increase to meet demand
The High NGT scenario is based on a higher than anticipated level of NGT demand growth
This scenario anticipates that the popularity of NGT vehicles will increase dramatically due to
the operating cost advantages of natural gas over gasoline and diesel fuels and increasing
availability of fueling stations. In the High case, by the end of the forecast period in 2033, the
FEU is expected to capture a 30% market share of B.C.’s heavy duty and return-to-base fleet
NGT.

3.3.8 Total Annual Demand
The FEU must be able to serve demand from both the residential, commercial and industrial
customer base as well as the NGT customer base. Therefore, to determine the lower limit to
the total annual demand forecast, the FEU summed the lowest demand scenario for residential,
commercial and industrial customers (Scenario B) with the lowest NGT demand scenario. The
same summation was conducted for the highest residential, commercial and industrial demand
scenario (Scenario C) and the highest NGT demand scenario to establish the total annual
demand upper limit. The Reference Case residential, commercial and industrial demand was
added to the expected NGT demand to create an overall Reference Case annual demand
forecast. Scenarios A and D were not examined further as these additional scenarios would
result in a demand forecast that lie somewhere between the upper and lower demand forecast
limits created by the other scenarios. Figure 3-14 shows the sum of total annual demand for the
Reference Case, Scenario B and Scenario C, plus the total annual NGT demand (Reference,
Low and High cases), and shows the range of total demand that may occur over the planning
period.
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Figure 3-14: Total Annual Demand Including NGT
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Figure 3-15 below provides a regional look at the total annual demand for natural gas. This
graph depicts the effect of adding NGT load to the distribution system and reveals that the
majority of NGT load is expected to come onto the system in the Lower Mainland.
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Figure 3-15: Reference Case - Total Annual Demand Including NGT by Region

3.3.9 Potential New Industrial Annual Demand
The current low gas price environment has created new interest in using natural gas and the
potential for new sources of industrial demand. Such demand can have a significant effect on
the system due to the size of some of the industrial customers. One example is the proposed
Pacific Energy Corporation (PEC) small-scale LNG export and processing facility located on the
FEVI system at the former Woodfibre pulp mill site near Squamish. An industrial customer such
as PEC can increase demand on the system by 86,000 TJ through a single facility, which would
create a step change in the FEVI industrial demand profile in April 2018, or when the facility
becomes operational (see Figure 3-16 below). Additional information on the Woodfibre LNG
Project and its potential impact on the distribution system is provided in Section 5.1.2.1.
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Figure 3-16: Total Annual Demand Including NGT and Woodfibre Example

Figure 3-16 provides the full range of potential annual demand using the lowest case annual
demand and NGT scenarios (Scenario B and NGT Low); the Reference Case annual demand
and NGT scenarios; and the highest case annual demand combined with the highest NGT
demand scenario (Scenario C and NGT High). The broken lines represent the effect of adding
new industrial load such as that of the Woodfibre LNG Project onto the FEU’s system.

3.4

PEAK DAY DEMAND

3.4.1 Residential, Commercial and Industrial Peak Day Demand
Peak day demand is an estimate of the highest daily gas demand that can be expected to occur
on the FEU gas pipeline system(s). In B.C., the majority of natural gas demand is used for
heating, thus peak day demand is correlated to cold weather and estimates the maximum daily
consumption expected to occur during an unusually cold weather event. The peak demand
forecast is a critical input into the FEU’s activity of securing an adequate supply of natural gas
and ensuring that the system infrastructure is capable of delivering natural gas where and when
needed.
Determining peak day demand for the various regions is arrived at through a separate process
than for annual demand. The peak day demand forecast is based upon two key inputs:
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The peak day temperature; and



The relationship between consumption and weather.

The peak day temperature represents the coldest daily temperature that would be expected to
occur once every twenty years. The relationship between consumption and weather is
determined through regression analysis of historical daily consumption and historical daily
temperature experienced over the past three years. Once this relationship is determined, the
peak day temperature is applied to it with the resulting design day demand per customer
grossed up to reflect current customer counts. The methodology used to forecast peak day
demand remains consistent with the methodology used in previous years.
Peak demand estimates are used for two main purposes. First, system-wide peak day demand
is used for gas supply planning purposes to ensure that the FEU have sufficient supply
resources to serve Core demand during a peak day event. These are the peak demand
estimates discussed in this section. More information about gas supply planning and resources
is provided in Section 6. Second, regional peak demand is used for system planning to ensure
that there is sufficient capacity on the FEU’s transmission systems to deliver gas during a peak
weather event. Regional peak demand estimates for capacity planning include demand from
large industrial customers that purchase their own gas and contract with the FEU to deliver it to
their facilities. These regional peak demand estimates are presented in Section 5 along with a
discussion of the system capacity resources needed to meet regional peak demand throughout
the planning period.
The peak day demand forecast for all of the FEU service territories is provided in Figure 3-17.
Figures 3-18 through 3-20 show the Core peak demand estimates for FEI, FEVI and FEW. A
modest growth in peak day demand for each of the utilities is estimated for the current planning
period, which stems from modest growth in customer additions. High and low peak demand
sensitivity analyses are discussed in Section 5 as they relate to the timing of capacity-based
infrastructure requirements.
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Figure 3-17: FEU Core Peak Day Demand
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Figure 3-18: FEI Core Peak Day Demand
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Figure 3-19: FEVI Peak Day Demand
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Figure 3-20: FEW Peak Day Demand
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3.4.2 NGT Peak Day Demand
NGT load added to the gas system is expected to contribute to baseload growth, meaning that
demand from NGT customers will be a steady, year-round demand. As such, NGT demand will
result in an increase in demand on each day of the year, including the peak day. The amount of
NGT load added on a peak day (or any day for that matter) is calculated simply by dividing the
annual NGT demand by 365 days. Figure 3-21 shows the estimated Reference Case peak
demand for FEU Core customers and NGT peak day demand. As the diagram indicates,
although new NGT demand will add significantly to annual demand, the impact on peak day
demand is not as significant because NGT is not a temperature sensitive load. Also, the
majority of NGT demand is expected to occur in the Lower Mainland. Section 5 examines the
impact of the peak demand from NGT on the timing of required system capacity upgrades and
includes a discussion of higher and lower than expected peak day demand additions from NGT.
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Figure 3-21: FEU Peak Day Demand – Core + NGT
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Figure 3-21 does not differentiate between LNG load and CNG load. Compared to LNG, CNG
load tends to be smaller in magnitude and distributed across the system. Conversely, due to the
cost and specialized facilities required for LNG, increases in LNG demand have a localized
effect and, depending upon the amount of LNG required, will result in a more pronounced step
change in base load. Regardless, an increase in base load (load that tends to be constant)
generally attenuates the “peakiness” of the load demand profile. The discussion of capacity
resource needs in Section 5 includes consideration of LNG versus CNG impacts on the system.

3.4.3 Impact of Potential Large, New Industrial Load on Peak Day Demand
Section 3.3.9 discusses the potential for additional large industrial customer additions to FEU
annual demand projections. While not considered Core load, increases in demand from large,
new industrial customers could have a pronounced impact on peak day demand from the large
daily volume that could be added to the system. The impact of such increases in peak demand
will primarily affect system capacity rather than gas supply planning for Core customers. The
impact of potential new industrial load on regional peak demand and the need for capacity
related system upgrades is discussed is Section 5.
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3.5

GREENHOUSE GAS EMISSIONS

Natural gas is one of the cleanest, lowest GHG-emitting fossil fuels. In 2011, total gas
consumption for all sectors (residential, commercial, and industrial) was 195 PJ, which resulted
in approximately 10 million tonnes of carbon dioxide equivalent (tCO2e) being emitted from
FEU’s natural gas sales in the residential, commercial and industrial sectors (refer to Figure 322 below).51 This is the GHG-equivalent of supplying natural gas to over 2.1 million homes in
FEI’s service territory for one year.52
Figure 3-22: GHG Emissions From End-Use Gas Consumption – FEU

On the other hand, the FEU’s NGT initiatives work to decrease the province’s GHG emissions
and in the NGT Reference Case, B.C. would see over 634,000 tonnes of GHG emissions
removed from the atmosphere in 2033 (refer to Figure 3-23 below). This is the equivalent of
taking over 132,000 passenger cars off of B.C.’s roads or avoiding consumption of nearly 270
million litres of gasoline.53

51
52
53

This figure is calculated using a natural gas emission factor of 0.052 tCO2e/GJ.
Using the 20120 Mainland Consolidated normalized use per customer rate of 92 GJ per year.
Based on one vehicle emitting 4.8 metric tons of CO2e per year. U.S. EPA Greenhouse Gas Equivalencies
Calculator, 2012, http://www.epa.gov/cleanenergy/energy-resources/refs.html#vehicles.
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Figure 3-23: GHG Emissions Reductions from NGT

Below, Figure 3-24 shows the expected GHG emissions from end-use gas consumption by
scenario throughout the planning horizon. As a result of varying assumptions that underlie the
scenarios over the 20-year period such as the prices of natural gas and carbon, economic
conditions, new technologies and government regulation (refer to Sections 3.3.3 and 3.3.4 for a
full description of the Reference Case and scenario assumptions), the difference between the
highest GHG emission scenario (Scenario C) and the lowest GHG emission scenario (Scenario
B) is nearly two million tonnes of carbon dioxide equivalent in 2033.
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Figure 3-24: GHG Emissions from End-Use Gas Consumption – By Scenario
11,500,000
11,000,000

tCO2e/yr

10,500,000
10,000,000
9,500,000
9,000,000
8,500,000
Reference
Scenario A
Scenario B
Scenario C
Scenario D

3.6

2011
10,117,66
10,117,66
10,117,66
10,117,66
10,117,66

2016
10,408,68
10,400,52
9,973,061
10,546,53
10,012,47

2021
10,334,53
10,301,20
9,769,045
10,662,54
9,864,621

2026
10,359,02
10,268,03
9,600,472
10,890,29
9,803,310

2031
10,405,83
10,273,96
9,477,342
11,168,51
9,785,111

2033
10,412,94
10,264,85
9,416,930
11,274,42
9,767,952

CONCLUSION

Annual Demand
The FEU have provided an estimate of the annual demand for natural gas that they expect to
serve over the 20-year planning period as required under Section 44.1(2)(a) of the UCA. This
estimate is presented in Figure 3-14 as a potential range of future demand that can reasonably
be expected to occur under differing potential future conditions impacting residential,
commercial and industrial customers, as well as customers using natural gas as a transportation
fuel. Since the likelihood of predicting actual future conditions is low, probabilities are not
assigned to the different scenario outcomes; rather, the FEU’s planning approach is to
identify and implement a set of cost-effective resources that can meet this range of
potential future annual demand. The FEU have based these estimates on the best available
information at the time the forecast was prepared. Section 5 of the LTRP discusses the
physical resources required to meet this range of demand, including the timing of peak capacity
requirements under higher or lower demand growth, while the influence of different annual
demand scenarios on customer rates is presented in Section 8.
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The end-use approach to annual demand forecasting, based on a plausible but varied range of
potential future scenarios, provides an improved view of the way long term demand for natural
gas could potentially unfold. For the first time, the FEU have examined future scenarios in
which annual demand could dwindle over the planning period, better capturing the risks that the
Companies are facing in the current planning environment, particularly with respect to declining
residential consumption and competition from other end-use energy types. At the same time,
there are significant opportunities for demand growth while helping to meet provincial energy
and economic objectives by facilitating the development of natural gas for the transportation
market and by being responsive to potential new industrial demand.
The FEU’s understanding of the business environment is reflected in the inputs into the demand
forecast modelling under the different scenarios, which addresses Commission directives from
the 2010 LTRP Decision with respect to demand forecasting. In addition, the FEU provide a
comparative analysis of the new approach with the traditional annual demand methodology
(Section 3.3.6), and include an analysis of the impact of established new initiatives on demand
and GHG emissions by including NGT in the demand forecast (Section 3.3.7). The FEU also
present both the GHG emissions from gas use in each scenario and emission reductions from
NGT demand in Section 3.5. With successful implementation of the end-use annual demand
forecasting methodology, the FEU intend to continue using the new end-use modelling
approach and discontinue the use of the traditional methodology.

Peak Day Demand
The methodology for determining long term peak day demand throughout the planning horizon
is well-established and has not changed from prior LTRP filings. This continuity recognizes the
uncertainty that remains about how different annual trends might be reflected in peak demand.
Some end-uses that result in declining annual demand may actually increase peak demand;
some may not cause any change in peak demand; and others may cause a reduction in peak
demand. Reference Case peak demand shows a slow but steady increase though the planning
period, which reflects ongoing customer additions. High and Low peak demand scenarios have
not been provided in this section but are discussed in Section 5, since high and low peak
demand sensitivities can have an impact on the timing of need for new facilities that are
required to meet growing system capacity requirements at the regional level.
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4. DEMAND-SIDE RESOURCES
4.1

INTRODUCTION

Once an estimate of the demand for natural gas in the FEU’s territory is developed (as has been
presented in Section 3) the next step in Integrated Resource Planning is to determine what the
impact of demand-side management activities will be on the demand forecast. The term
‘demand-side measure’ has a statutory definition in B.C. that the Companies must follow in
developing a plan to reduce demand by taking cost-effective demand-side measures as set out
in Section 44.1(2)(b) of the Act. In addition, there are other types of activities in the broader
context of demand-side management beyond the narrow statutory definition that exists in B.C.
that utilities need to consider in providing safe, reliable and cost-effective energy to customers.
This section addresses both the statutory requirements for utilities within the B.C. context, as
well as other types of demand-side management activities that are also important to the FEU
within the broader context. A review of the energy planning environment in B.C. (Section 2)
confirms that the Companies need to maintain a strong focus on a range of demand-side
activities to ensure that they are: providing the services that customers want, delivering
demand-side service offerings that help keep customers’ energy costs down, helping to meet
provincial emission targets, and playing a major role in optimizing B.C.’s energy infrastructure.
This section is organized as follows:
Section 4.2 addresses the utility demand-side measures defined by B.C. statute that are being
met through the FEU’s Energy Efficiency and Conservation (EEC) activities. A review of the
statutory environment for demand-side measures in B.C. is followed by an analysis of the
reductions in annual demand for natural gas that the Companies expect to achieve under the
range of future scenarios presented in Section 3. The 2014-2018 EEC Plan (see Appendix C-1
for program descriptions) submitted to the Commission in the FEI’s Performance Based
Ratemaking Application provides a starting point from which the FEU extrapolate a range of
forecast energy savings based on the Companies’ most recent Conservation Potential Review.
Finally, the plan for how the Utilities will move forward to try to achieve these demand
reductions over the planning horizon is presented. Section 4.2 thus addresses Sections
44.1(2)(b) and (c) of the UCA. Although there are no specific, government-mandated GHG
targets for the FEU or the Companies’ customers to meet, the emissions reduction estimates for
each of the EEC scenarios are presented. Further discussion on GHG emissions reductions
from EEC activities is presented in Section 8 along with other information on GHG emissions
reductions from other FEU activities (non-EEC activities).
Section 4.3 discusses demand-side management in the broader context of utility activities
beyond B.C.’s limited definition of demand-side measure.
The FEU’s high carbon fuel
switching, natural gas for transportation and exploration of new, large industrial customer
demand are presented as examples of activities that, though they do not meet the provincial
definition of demand-side measure and are therefore not eligible for EEC funding, are
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nevertheless important demand-side management activities for the Companies. The FEU
activities discussed in Section 4.3 have been approved by the Commission through other
regulatory proceedings and the Companies are not seeking approval for any new initiatives or
changes to any existing initiatives as part of this LTRP. The Companies believe that these
types of initiatives are vital components of the FEU’s efforts to provide customers with the
energy they are seeking while adding cost-effective, efficient new load to the system that will
help to optimize use of the natural gas infrastructure and put downward pressure on customer
rates. Section 4.3 is not intended to address the requirements of Section 44.1(2) of the Act;
however, the initiatives discussed do help to meet B.C. Government energy and emission
objectives.
Section 4.4 draws conclusions about the FEU’s demand-side resources and recommends
actions to be taken in the near term.

4.2

ENERGY EFFICIENCY AND CONSERVATION

The FEU’s EEC initiative is a portfolio of efficiency and conservation programs and activities
that meets the province’s DSM definition in the CEA and helps customers reduce their natural
gas consumption. The Utilities’ EEC initiative has a range of other customer and societal
benefits such as reducing GHG emissions and water consumption, enhancing human health
and comfort, creating jobs, and encouraging a culture of conservation throughout B.C.
Specifically, the objectives of the EEC initiative, in no particular order, are to:


Provide programs to help customers manage their energy use;



Educate consumers regarding energy efficiency and environmental impacts;



Improve the overall economic efficiency of buildings and end-use applications;



Improve the operating characteristics and, in doing so, enhance the safety of customers’
energy utilization systems;



Support government energy and emission objectives; and



Overcome barriers to market transformation for energy efficient technologies;

In British Columbia, the implementation of demand-side measures is governed by the UCA, the
Province’s Demand-Side Measures regulation made pursuant to the UCA, and by the definition
of demand-side measure found in the CEA:
A rate, measure, action or program undertaken (a) to conserve energy or promote
energy efficiency, (b) to reduce the energy demand a public utility must serve, or (c) to
shift the use of energy to periods of lower demand . . . but does not include (d) a rate,
measure, action or program the main purpose of which is to encourage a switch from the
use of one kind of energy to another such that the switch would increase greenhouse
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gas emissions in British Columbia, or (e) any rate, measure, action or program
prescribed.
In addition, EEC activities provide an opportunity for the FEU to help work toward the B.C.
Government’s GHG reduction targets as set out in the Greenhouse Gas Reduction Targets Act
(GGRTA).54 As discussed in Section 2, the GGRTA does not specify how those reduction
targets are to be met. Energy and GHG emissions legislation in B.C. also does not set targets
for the FEU’s EEC activity. The FEU will, however, continue to work with the provincial and
federal governments, other utilities in B.C. and other partners in providing effective energy
efficiency and conservation programming that will help to meet B.C.’s GHG emission reduction
targets.
Maintaining a cost-effective55 EEC portfolio throughout the 20-year LTRP planning horizon and
allowing the portfolio’s energy savings to grow over time is a key part of the FEU’s plan for
meeting the Utilities’ customers’ needs for energy. The FEU estimate that by 2033, the
cumulative natural gas savings from EEC measures installed over the planning horizon will be
almost 13 million GJ56 on an annual basis for the Reference Case demand scenario. This level
of savings is equivalent to the amount of energy used by more than 140,000 residential
customers each year at current average annual use rates for the FEU.
Figure 4-1 shows the range of estimated natural gas energy savings that can be expected from
the FEU’s EEC activities over the 20-year planning horizon (all service regions). The scenarios
for which estimated savings are shown correspond with the scenarios developed for the
alternative demand forecasts presented in Section 3. The EEC analysis utilized the same
milestone years as did the end-use demand forecasting analysis. The methodology for the
development of these estimates follows in Section 4.3.2.
These estimates are grounded in the results of the most recent Conservation Potential Review
(CPR) study completed by the FEU57 and the assumption that current funding levels of
approximately $35 million annually (in today’s dollars, excluding inflation) for all service regions
persist over the planning horizon. Since this level of funding is assumed to be consistent across
each of the scenarios, the differences in savings levels result from differences in the scenarios
themselves and the portfolios of cost-effective EEC activities available within each scenario.
The FEU recognize that this level of funding may change after 2018 depending on a number of
factors including: how the policy environment for EEC unfolds, and how quickly EEC activities
drive market transformation and thus reduce the amount of savings available from EEC
programs over the remaining planning horizon. Since this level of funding has been reviewed in
54
55
56

57

Greenhouse Gas Reduction Targets Act, SBC 2010, c22.
‘Cost-effective’ as determined by the Total Resource Cost test (and Modified Total Resource Cost Test, defined by
the B.C. Demand-side Measures Regulation) at the portfolio level as per BCUC Order No.G-36-09.
For clarity, this is a forecast range of the annual energy savings from all the energy efficiency measures estimated
to be installed during the planning period. For example, an energy efficient boiler (with a useful life of 20 years)
installed as part of an EEC program in 2016 will continue contributing to the annual energy savings that occur in
each remaining year of the planning period.
FEU 2012-2013 RRA, Exhibit B-1, Appendix K-2, Conservation Potential Review. The full CPR, including the full
study regarding the impact on the economy, is provided in Exhibit B-9-1, Attachment 196.1.
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detail by stakeholders and approved by the BCUC through three funding applications beginning
in 2008, the long term EEC analysis was conducted based on consistent funding through the
planning horizon.
Figure 4-1: Estimated Annual EEC Program Savings by Scenario

The FEU are not seeking approval of the funding levels used in this analysis through this
LTRP process. The Companies have applied for approval of their most recent EEC Plan for
2014-2018 within the FEI’s Performance Based Ratemaking (PBR) Application submitted to the
BCUC on June 10, 2013.58 That application is under review at the time of this LTRP
submission.

4.2.1 EEC Background
Long range planning for EEC activity and energy savings potential requires an understanding of
the evolution of the FEU’s EEC portfolio. The FEU’s EEC portfolio of efficiency and
conservation programs and activities is set out in the 2014-2018 EEC Plan59 and meets the
province’s DSM definition in the CEA while helping customers reduce their natural gas
58
59

FortisBC Energy Inc. (FEI) Application for Approval of a Multi-Year Performance Based Ratemaking Plan for 2014
through 2018 ~ Project No.3698715. http://www.bcuc.com/ApplicationView.aspx?ApplicationId=400
The Companies’ most recent EEC Plan was submitted to the BCUC on June 10, 2013 within FEI’s Performance
Based Ratemaking Application and, at the time of writing, is currently under BCUC review.
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consumption. The FEU’s 2014-2018 EEC Plan is ’adequate’ for the purposes of Section
44.1(8)(c) of the UCA as it includes programs directed at low income participants, rental
accommodations and education as required in the following subsections of Section 3 of B.C.’s
Demand-Side Measures Regulation:
(a) A demand-side measure intended specifically to assist residents of low-income
households to reduce their energy consumption;
(b) If the plan portfolio is submitted on or after June 1, 2009, a demand-side measure
intended specifically to improve the energy efficiency of rental accommodations;
(c) An education program for students enrolled in schools in the public utility's service area;
(d) If the plan portfolio is submitted on or after June 1, 2009, an education program for
students enrolled in post-secondary institutions in the public utility's service area.60
Whereas the 2014-2018 EEC Plan addresses each of these requirements in detail, the LTRP
considers the overall contribution of the individual measures that contribute to energy savings
and GHG emissions reductions over the LTRP planning period. Future EEC plans developed
beyond 2018 will address any requirements of adequacy that are in place at that time.
Today’s EEC expenditure level and activities have been arrived at through a rigorous and
transparent development and review process that is both recent and ongoing through the
current PBR proceeding. The portfolio of EEC programs has consistently met statutory
requirements and BCUC determinations for cost-effectiveness as can be seen in the
Companies’ EEC Annual Reports.61 As such, it should be noted that the 2014 LTRP does not
begin by examining a wide range of alternative funding levels. Rather, the analysis is anchored
on the range of potential EEC measures identified in the most recent Conservation Potential
Review conducted for the companies, and examines those measures that are expected to be
cost-effective under the range of future scenarios described in Section 3 over the planning
horizon. Currently approved funding levels62 and financial treatment for EEC expenditures are
generally assumed to continue in order to complete the analysis. However, the Companies
recognize that the actual EEC funding envelope in any given future year will be determined by
the development and review of detailed EEC plans and funding requests made at a future time.
The current grouping of program areas is also assumed to continue throughout the planning
period as follows:

60

61

62

See 2014-2018 PBR Application, “Appendix I: Energy Efficiency and Conservation & Demand-Side Management”
(pg. 1093-1094) for additional information on how the EEC Plan addresses the Demand-Side Measures
Regulation’s requirement of ‘adequacy’, Sections 3, 6 and 7.
Energy Efficiency and Conservation Program Filings.
http://www.fortisbc.com/About/RegulatoryAffairs/GasUtility/NatGasBCUCSubmissions/LowerMainlandSquamishInt
erior/EECPrograms/EECProgramFilings/Pages/default.aspx
The 2013 approved upper funding limit is $35.6 million, of which a base level of $15 million is included in customer
rates while EEC expenditures between $15 million and the upper limit are held in a deferral account until the next
revenue requirement application or review.
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Residential



Commercial



Industrial



Low Income



Conservation Education and Outreach Initiatives



Innovative Technologies, and



Enabling Activities

4.2.1.1 Conservation Potential Review
The purpose of a CPR is to examine available energy efficiency technologies, understand the
inventory of energy equipment in a utility’s service area, and determine the conservation
potential that exists. The CPR is a critical tool for use in developing, supporting and assessing
current and future EEC expenditure applications, as well as for directional input into program
development. FEU’s 2010 CPR provided the baseline data on which the 20-year EEC energy
savings estimates for this LTRP have been determined. Both the FEU’s previous 2012-2013
EEC Plan and proposed 2014-2018 EEC Plan were also built upon 2010 CPR data. The 2010
CPR has provided a comprehensive update of the energy efficiency opportunities within the
FEU’s service territories, identifying both the sectors and the end-uses that offer the most
significant opportunities for natural gas efficiency and conservation over the next 20 years.
The CPR Summary Report is contained in Appendix C-2 and describes the study approach and
methodology used to determine the potential for energy savings, along with the study results.
The CPR report does not recommend specific programs or targets to be implemented.
However, it does identify technology and market priorities as well as the scope of achievable
savings potential. This information has assisted EEC Program Managers in the design of their
respective Program Area portfolios that make up the 2012-2013 and 2014-2018 EEC Plans, and
that form the starting point for the long-term examination of potential energy savings. An
overview of the approach to using this information to determine savings estimates for this LTRP
is provided in Section 4.2.2.

4.2.2 Applying EEC Potential to the Multi-Scenario, End-Use Demand
Forecast
As described above, the CPR provides an understanding of the potential for energy savings
from EEC activity, and previous LTRP and EEC funding requests have together examined the
appropriate level of funding that the FEU should be investing in EEC activities. The analysis of
long term potential natural gas savings in this LTRP therefore focuses on the potential range of
savings under scenarios of different future planning environments rather than scenarios
entailing different funding levels.
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The future scenario descriptions for EEC analysis are the same as those presented in Section 3
for the purpose of estimating a range of potential future demand. For the EEC analysis,
however, the scenarios examined were limited to the Reference Case scenario and the
scenarios which resulted in the lowest and highest forecast of annual demand for natural gas
(Scenarios B and C respectively). In this way, the Companies can present the widest range of
potential demand for natural gas after energy savings from cost-effective demand-side
measures. The Reference Case forecast assumes that conditions that are present in the
planning environment at the time the demand forecasting exercise was undertaken prevail
through the planning horizon. For convenience, the descriptions of Scenarios B and C are
provided again in Table 4.1.
Table 4-1: Descriptions of Scenarios B (Lowest Demand) and C (Highest Demand)
Alternative Future
Scenario
Descriptions
Scenario B
(Constricted Supply
and Decentralized
Energy Markets)

General Theme
Natural gas supply is
constrained and new,
decentralized
technologies emerge
rapidly to meet future
energy
needs.
Carbon policy is not a
driver in this scenario
and B.C.’s carbon tax
is held constant at
2012 levels; rather,
generalized
environmental
policies contribute to
constricted
natural
gas
supply
and
support
renewable
thermal development.
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Policy
Expectations

Directional Implications for
Demand

Policy is focused on
the
environmental
impacts of energy as
a
whole,
not
specifically
carbon
impacts.
Additionally,
there
are
coordinated
energy
strategies
among regions and
all
levels
of
government, which
allows
for
the
creation of a national
energy strategy.

With a moderate to high price for
natural gas and no carbonspecific regulations in place,
there is likely little uptake in
natural gas for transportation,
and the price of natural gas does
cause consumers to look for
alternatives to natural gas for
thermal applications.
This
scenario would likely drive fuel
switching
to
decentralized
renewable thermal applications,
and potentially a corresponding
overall decrease in demand for
natural gas. There is moderate to
high
participation
in
EEC
initiatives as customers who do
not switch fuels are looking for
ways to reduce their energy
consumption in response to high
natural gas prices.
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Alternative Future
Scenario
Descriptions
Scenario C
(Abundant Supply
and Centralized
Energy Markets)

General Theme
Natural gas supply is
abundant
while
energy
technology
remains centralized,
leaving natural gas
as
an
important
means to meet long
term energy needs.
Overall, natural gas is
viewed positively and
is perceived as an
integral part of B.C.’s
energy picture.

Policy
Expectations

Directional Implications for
Demand

Policy is focused on
economic
growth
rather
than
environment, carbon,
or climate issues,
and
energy
strategies
are
disparate
among
regions and levels of
government,
meaning that other
jurisdictions may or
may not implement
carbon
pricing,
renewable thermal
subsidies, etc.

Abundant supply results in a low
gas price, and coupled with
current technologies and a policy
environment that is not focused
on carbon emission reductions,
the scenario drives an increase in
overall demand for natural gas.
In particular, low gas prices likely
drive an increase in Industrial
demand.
A high fuel cost
differential between oil and
natural gas paves the way for
higher than expected uptake in
NGT. Convincing customers to
participate in EEC programs will
be more difficult, as the low fuel
costs and abundant supply create
less incentive for consumers to
focus on saving energy.
The
conditions in this scenario also
mean that renewable thermals
will likely play a smaller role in
the energy picture in B.C.

The end-use forecasting approach and results discussed in Section 3 provide the starting point
for EEC analysis and make possible a more thorough examination of different potential future
EEC scenarios. Results from end-use market research undertaken by the FEU in recent years
and the 2010 CPR were pivotal in being able to complete this EEC planning exercise. With this
approach, the FEU have endeavoured to address the concerns of the BCUC and some
stakeholders that a broader analysis of alternative EEC scenarios would be helpful. The results
of the EEC potential analysis showed that future energy savings could range from nearly 8
million to 13 million GJ annually by 2033 (see Figure 4.1). It is worth reiterating that these
different scenario results do not assume a difference in the level of resources that FEU has
available to deliver EEC programming, but rather assumes those resources would be focused
on somewhat different sets of efficiency measures based on the analysis of cost-effective
measures for each scenario.

4.2.2.1 Methodology
Figure 4-2 depicts the steps that were taken to estimate the energy savings potential from EEC
programming under different future scenarios. These steps are explained below.
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Figure 4-2: Process for Estimating EEC Savings
Lowest Demand
Forecast Result

Highest Demand
Forecast Result

Scenario B
Demand

Scenario C
Demand

Update 2010 CPR results
with new reference case
demand

Update 2010 CPR
results with
Scenario B demand

Update 2010 CPR
results with
Scenario C demand

Economic Potential for
Reference Case

Economic Potential
for Scenario B

Economic Potential
for Scenario C

Range of EEC Program
Savings Estimates for
Reference Case

Range of EEC
Program Savings
Estimates for
Scenario B

Range of EEC
Program Savings
Estimates for
Scenario C

Reference Case
Demand

Scenario A
Demand

Scenario D
Demand

First, the original conservation potential results from the 2010 CPR were updated with the new
Reference Case demand based on 2011 actuals – the most up-to-date information available at
the time this activity was initiated in 2012. This activity was completed as part of the end-use
demand forecasting analysis discussed in Section 3.3. For reference, an explanation of the
CPR methodology is included in the 2010 CPR Summary Report provided in Appendix C-2.
Second, in addition to modelling natural gas savings for the Reference Case demand scenario,
the FEU needed to determine what other EEC scenarios to model. Because the FEU needs to
understand the range of potential demand that could result after EEC-derived natural gas
savings over the planning period, the highest and lowest end-use demand forecast scenarios
(Scenarios C and B respectively) were chosen to form the base demand from which EEC
natural gas savings were modelled. This resulted in three alternative 20-year EEC scenarios
that, once the analysis was complete, encompassed the estimated energy savings to be
achieved for the Reference Case demand and the likely range of EEC savings within the future
scenarios examined for this LTRP.
Next, with the base level of demand determined for each of the three EEC scenarios, the
analysis of economic potential energy savings63 that was completed for the 2010 CPR was
repeated using the new demand information from the new forecast scenarios. This analysis
utilized the same gas price assumptions for each scenario that was utilized to develop the preDSM, end-use demand forecast scenarios in Section 3.3.4. The work was conducted by
consultants ICF Marbek, who also conducted both the original 2010 CPR and the end-use

63

The economic potential is defined in the 2010 CPR as an estimate of the level of natural gas consumption that
would occur if all equipment and building envelopes were upgraded to the level that is cost effective from society’s
perspective. All of the energy efficiency technologies and measures that have a positive measure-level TRC are
incorporated into the economic potential forecast.
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forecasting analysis for this LTRP. The Total Resource Cost (TRC) effectiveness test was used
as the primary economic screen for the economic potential.
The final step in estimating the EEC savings over the 20-year planning horizon was to develop
an overall energy savings estimate, which is the savings that would come from implementing
the available cost-effective EEC measures.64 This step acknowledges that hurdles such as
resource constraints and ramp-up periods inevitably result in energy savings that are less than
the economic potential. The demand forecast for each of the scenarios already includes
efficiency improvements from changes to government regulations or efficiency related codes
and standards that are known, as well as varying assumptions for a certain amount of natural
conservation that is not driven by EEC activity (see scenario explanations in Appendix B-3).
Potential regulations that are yet unknown were not modelled in any of the demand forecast
scenarios and are therefore another item that could impact the amount of EEC potential
available over the planning horizon. Appendix B-3 contains the assumptions for each of the
demand forecast scenarios and an explanation of how the assumptions were incorporated into
each forecast.
The Companies believe it best to provide a range that bounds the estimated achievable
measure savings over the long term. This was done by producing a maximum and an applied,
long term EEC savings estimate. This range recognizes that actual results sometimes fall short
or overshoot the EEC savings projection. Both the planned and achieved savings over the
history of EEC programs were examined on a program by program basis to understand and
apply this range of savings. The maximum long term EEC savings estimate is an extrapolation
of the higher of the planned or actual savings for each program. The applied long term EEC
savings estimate is an extrapolation of the lower of the planned or actual savings for each
program, and represents a more conservative view of the estimated achievable savings. The
analysis did not involve designing a program by program plan for each year of the planning
horizon, but rather utilized existing program data and the 2014-2018 EEC Plan, combined with
the CPR based efficiency measure data to develop the achievable savings estimate boundaries.
This work was also performed by ICF Marbek and was informed by the FEU’s program
experience to date, the estimated level of funding over the planning horizon, the consultant’s
extensive experience with the DSM planning environment in B.C. and by the characteristics of
the demand scenario that underlies each EEC scenario.
Consideration in this final step was also given to the modified Total Resource Cost (mTRC) test
defined in B.C.’s Demand-Side Measures Regulation. The mTRC allows for a 15% adder to the
benefits side of the test to recognize the non-energy benefits of DSM such as water savings, job
creation and emissions reductions, and also allows for the use of a value for the Zero Emission
Energy Alternative to recognize the environmental attributes of natural gas DSM for up to 33%
of the EEC portfolio. To account for this, ICF Marbek allowed some residential measures that
were close to but below the TRC threshold to be included in the energy savings.
64

The savings estimate was calculated from the savings per measure for those measures that are cost-effective and
could therefore be used to develop EEC programs.
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4.2.2.2 Sensitivity of EEC Savings to the End-Use Forecast Scenarios
The availability of potential energy savings will vary from one forecasting scenario to another
due to several effects, all of which were incorporated into the demand forecasts for each of the
scenarios prior to analyzing the potential savings from EEC (see scenario explanations
contained in Appendix B-3):


Higher gas pricing, due to commodity prices or a carbon price, will cause more
measures to pass the TRC test, or will cause measures that already pass to pass in
more regions or building types. Conversely, lower gas pricing will cause more measures
to fail the TRC test, or will cause measures that pass to fail in more regions or building
types.



Although customer demand is price inelastic over the short term, higher gas pricing over
the long term, all else equal, may cause some customers to switch away from natural
gas for certain end uses. This will tend to reduce the potential for measures that pass
the TRC test. Conversely, lower gas pricing may tend to cause some customers to
switch from other fuels to gas for certain end uses, increasing the potential for those
measures that still pass the TRC test.



In the Industrial sector, higher economic growth will tend to increase the potential for
savings for most industrial measures; lower economic growth will tend to decrease it.



A policy environment that encourages more natural adoption of energy efficiency will
tend to decrease the potential for energy efficiency that remains for utility programs to
capture. Conversely, a policy environment that does not encourage natural adoption of
energy efficiency will tend to increase the potential for utility programs.



An environment with increased development of renewable and district energy systems
will tend to decrease the remaining natural gas share and therefore the potential for
natural gas savings. An environment with little development of renewable and district
energy systems will tend to have more potential for natural gas savings.

The FEU believe that this methodology provides the best estimates currently available to the
Companies of what natural gas savings can be cost-effectively achieved over the long term, in
accordance with current Provincial regulation. The methodology recognizes that a broad range
of potential future scenarios could unfold over the planning period, and examines the impact
that natural gas savings from EEC programs will have on the range of potential future demand
under the different scenarios. Because the base level of demand for each EEC scenario has
considered natural levels of energy efficiency and conservation under different futures, this
methodology also considers the changing nature of customer behaviour before the influence of
EEC programs.
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4.2.3 Long Term EEC Analysis Results
4.2.3.1 Overall EEC Impact on Annual Natural Gas Demand
Figure 4-1 provides the range of overall long term natural gas savings estimates for the FEU
under each of the three demand scenarios. Figure 4-3 shows how those savings will impact the
overall natural gas demand for each scenario. Figures 4-4 through Figure 4-6 show the impact
of energy savings on natural gas demand for each of residential (including low income
customers), commercial and industrial customer groups respectively, based on the “applied”
level of estimated long term EEC savings as described above.
Figure 4-3: Natural Gas Demand Before and After Estimated EEC Program Savings – FEU, all
Customer Groups
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Figure 4-4: Residential Natural Gas Demand Before and After Estimated EEC Program Savings –
FEU
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Figure 4-5: Commercial Natural Gas Demand Before and After Estimated EEC Program Savings –
FEU

Figure 4-6: Industrial Natural Gas Demand Before and After Estimated EEC Program Savings –
FEU
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4.2.3.2 Estimated Natural Gas Savings from EEC Measures
Figures 4-3 through 4-6 show the impact of EEC on natural gas demand, which is the primary
goal of the long term EEC analysis. The residential program energy savings give an example of
the analysis results for all of the FEU service areas. Tables 4-2 and 4-3 show the range of
estimated residential GJ savings (Applied) by measure and scenario in 2016 and 2033
respectively. Generally, measures passing the TRC in all scenarios have slightly less savings in
Scenario B than in Scenario C. This is due to the relative amounts of natural conservation
efforts inherent in those scenarios. Due to the lower price of natural gas in Scenario C, some
measures fail the TRC and drop out entirely. For residential measures that would be part of the
Residential or Low Income program areas, there are some exceptions to this TRC threshold.
Measures for programs that are currently in place or planned in the 2014-2018 EEC Plan and
that fail the TRC but are included in portfolio as a result of the B.C. Demand-Side Measures
Regulation (i.e. that pass the Modified TRC) are included in the each of the scenario savings.
Table 4-2: FEU Residential Annual GJ Savings by Measure and Scenario, 2016
Reference Case
Measure

Scenario B

Scenario C

Est.
Program
Potential
Savings (GJ)

Est. Program
Potential
Savings (GJ)

% Change
from Ref
Case

Est. Program
Potential
Savings (GJ)

% Change
from Ref
Case

2,235.7
69,423.2
39,240.8
429.9
541.5
4,853.5
2,647.4
109,763.9
4,604.8
48,020.0
92,095.6
65.1
279,233.8
12,699.3
80,969.0
183.0
1,188.3
23,285.3

2,217.9
69,086.1
39,036.2
426.3
538.0
4,802.1
2,619.3
105,993.0
4,550.2
47,512.1
92,095.6
64.4
277,768.5
10,992.8
80,112.5
181.5
1,178.5
23,165.7

-0.8%
-0.5%
-0.5%
-0.8%
-0.7%
-1.1%
-1.1%
-3.4%
-1.2%
-1.1%
0.0%
-1.1%
-0.5%
-13.4%
-1.1%
-0.8%
-0.8%
-0.5%

2,250.7
0.0
0.0
433.6
543.3
4,853.7
0.0
107,526.4
0.0
48,021.9
93,035.0
65.1
0.0
12,672.5
80,972.3
186.3
1,189.4
0.0

0.7%
-100.0%
-100.0%
0.8%
0.3%
0.0%
-100.0%
-2.0%
-100.0%
0.0%
1.0%
0.1%
-100.0%
-0.2%
0.0%
1.8%
0.1%
-100.0%

771,480.1

762,340.7

-1.2%

351,750.1

-54.4%

Air Sealing
Attic Insulation
Basement Insulation
Condensing Gas Boilers
Condensing Gas DHW
DHW Pipe Insulation
DHW Tank Insulation
Early Retire Gas Furnaces
ESTAR Clothes Washers
Faucet Aerators
Gas Fireplaces
Heating & DHW
Homeowner Air Sealing
Net Zero Ready Homes
Showerheads
Solar Make-Up Air
Tankless Gas DHW
Wall Insulation

Grand Total
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Table 4-3: FEU Residential Annual GJ Savings by Measure and Scenario, 2033
Reference Case
Measure

Scenario B

Scenario C

Est.
Program
Potential
Savings (GJ)

Est. Program
Potential
Savings (GJ)

% Change
from Ref
Case

Est. Program
Potential
Savings (GJ)

% Change
from Ref
Case

8,208.3
258,422.5
376,774.3
6,445.7
4,502.8
8,330.3
4,602.1
671,887.7
6,082.8
43,334.7
1,575,386.6
779.5
1,048,128.8
96,792.3
73,878.4
658.5
15,975.3
234,912.2

6,987.3
235,310.7
354,315.6
6,159.0
4,251.6
7,648.0
4,229.2
627,502.1
10,291.8
39,787.1
1,575,338.5
714.2
946,395.7
91,876.0
67,830.2
632.1
14,702.0
221,411.5

-14.9%
-8.9%
-6.0%
-4.4%
-5.6%
-8.2%
-8.1%
-6.6%
69.2%
-8.2%
0.0%
-8.4%
-9.7%
-5.1%
-8.2%
-4.0%
-8.0%
-5.7%

8,487.8
0.0
0.0
6,887.1
4,640.9
8,403.1
0.0
698,322.7
0.0
43,699.8
1,580,217.2
789.7
0.0
102,201.3
74,501.2
732.4
16,239.8
0.0

3.4%
-100.0%
-100.0%
6.8%
3.1%
0.9%
-100.0%
3.9%
-100.0%
0.8%
0.3%
1.3%
-100.0%
5.6%
0.8%
11.2%
1.7%
-100.0%

4,435,102.9

4,215,382.6

-5.0%

2,545,122.9

-42.6%

Air Sealing
Attic Insulation
Basement Insulation
Condensing Gas Boilers
Condensing Gas DHW
DHW Pipe Insulation
DHW Tank Insulation
Early Retire Gas Furnaces
ESTAR Clothes Washers
Faucet Aerators
Gas Fireplaces
Heating & DHW
Homeowner Air Sealing
Net Zero Ready Homes
Showerheads
Solar Make-Up Air
Tankless Gas DHW
Wall Insulation

Grand Total

Appendix C-3 contains tables similar to Tables 4-2 and 4-3 and shows the range of estimated
EEC measure savings for the commercial and industrial customer groups. As with the
residential sector, commercial and industrial measures passing the TRC will generally have
slightly more savings in Scenario C than in Scenario B because there are relatively more natural
conservation efforts inherent in Scenario B than in Scenario C. Due to the lower price of gas in
Scenario C, some measures fail the TRC entirely and drop out. In cases where the potential for
a measure is lower in Scenario C, it generally means it failed the TRC for one or more specific
building types where it passed in other scenarios. In the industrial sector, there are also
substantial changes in the load for process applications and operations, which causes greater
variation between the scenarios. In Scenario C, for example, economic growth is assumed to
increase levels of production by over 5% by the end of the forecast period relative to the
Reference Case. Measures implemented in this scenario are assumed to have greater savings
potential because of the higher production volumes and gas consumption in the plants where
the production increases are applied.

4.2.3.3 Emissions Reductions from EEC Activity
Figure 4-7 shows the estimated GHG reductions associated with each of the three EEC
scenarios. Emissions reductions are discussed further in Section 8.
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Figure 4-7: Estimated Annual GHG Emissions Reductions from EEC Activities

4.2.4 Long Term Plan for Implementing EEC Activities
The FEU’s plan for implementing EEC activities and reducing demand for natural gas by taking
cost-effective demand-side measures involves the following activities:


Implement the 2014-2018 EEC Plan submitted to the Commission as part of the 20142018 FEI Performance Based Ratemaking Application in accordance with the
Commission’s decision on that application. The 2014-2018 EEC Plan sets out the
programs that the FEU intend to implement during the PBR period and will have
received rigorous regulatory review by the Commission and interveners prior to
approval.



Conduct a new Conservation Potential Review starting in 2015 to provide new
conservation potential data for natural gas in B.C. with which to design EEC programs
beyond 2018. The purpose of a CPR study is to examine available technologies and
determine their conservation potential, which includes the amount of energy savings that
can be achieved through energy-efficiency and conservation programs over the study
period. A request for approval of the funding for the CPR and ongoing supporting
studies that are important for the design of EEC programs is contained in the 2014-2018
EEC Plan and PBR application.



Based on the next CPR results, develop an EEC program plan and funding application
to be implemented post-2018.
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4.3

Based on the next CPR results, conduct a revised long term EEC analysis for inclusion
in the next LTRP.

DEMAND SIDE MANAGEMENT ACTIVITIES IN THE BROADER CONTEXT

While the legislative framework for DSM in B.C. focuses on energy conservation as the primary
means to achieve demand-side energy reductions, in the broader context, demand-side
management encompasses a range of activities in addition to energy conservation. The
California Standard Practice Manual, which serves as the general standard of cost-effectiveness
analysis in the United States, identifies the following categories of DSM strategies to distinguish
between different types of DSM activity.65

65



Conservation: Programs that reduce natural gas consumption during all or significant
portions of the year. This includes all energy efficiency improvements. The FEU’s
Energy Efficiency and Conservation (EEC) programs fall under this category of load
management strategies and are discussed in Section 4.2.



Load Management: Programs that may either reduce peak demand or shift demand
from peak to non-peak periods. Since the largest portion of natural gas demand in B.C.
is for space and water heating which are more difficult to shift, and because the natural
gas system acts to store energy allowing it to be drawn down over a longer period of
time than with electricity, programs that reduce or shift peak demand for natural gas are
more challenging in B.C. However, increasing the load factor by adding customers who
use natural gas in a flat manner helps to manage the system. Transportation customers
are an example of this type of customer, as are other manufacturing customers such as
those in fertilizer production or LNG for export.



Fuel Substitution: Programs that increase annual consumption of natural gas or
electricity by inducing the choice of one fuel over another. Two of FEU’s current
incentive-based initiatives could be characterized as fuel substitution: the residential
High Carbon Fuel Switching program and the Utilities’ NGT activities. These two
initiatives, discussed later in this section, have the benefit of increasing natural gas
consumption thereby having a downward impact on customer rates, while at the same
time reducing customers’ GHG emissions as natural gas replaces the burning of higher
carbon fossil fuels.



Load Building: Programs that increase the annual consumption of electricity or natural
gas by increasing sales of electricity, natural gas or both. In the broader context of
DSM, the FEU’s High Carbon Fuel Switching program and NGT initiatives are also
examples of load building demand-side activities in that they increase the annual use of
natural gas.

California Public Utilities Commission and California Energy Commission. 2001. “California Standard Practice
Manual: Economic Analysis of Demand-Side Programs and Projects,” pg. 2.
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The California Standard Practice Manual also notes that recent utility program proposals aimed
at “load retention,” “sales retention,” “market retention,” or “customer retention” may be treated
as either a fuel substitution or a load building program since in most cases, the effect is
identical to such programs.66 The FEU’s current activities aimed at building load and retaining
customers are described here in Section 4.3. This discussion is not intended to address any the
requirements of Section 44.1(2) of the Act—however, the initiatives discussed below help to
meet B.C. Government energy and GHG emission objectives.
Currently, the Companies are undertaking two programs that, although they are not demandside measures as defined in British Columbia’s CEA, are demand-side activities in the broader
sense. These are the FEU’s High Carbon Fuel Switching Program and NGT initiatives.
Expenditures and cost recovery mechanisms for the High Carbon Fuel Switching Program and
NGT initiatives are separate and distinct from the Companies’ EEC activities and have been
approved by the Commission at current levels through proceedings separate from the current
one. Since the High Carbon Fuel Switching Program is relatively small and NGT initiatives have
been extensively reviewed through other regulatory processes, these initiatives are discussed
here only to the extent that they provide examples of the types of fuel substitution and load
building activities that the FEU should continue to explore, implement and expand where there
are benefits to customers and where they create an opportunity for the Companies to help meet
government energy and emission goals. The FEU are also examining the potential for adding
new, large industrial load customers and are currently engaging a wide network of builders,
developers and other influencers of natural gas use in order to increase awareness of the
benefits of natural gas and encourage new load.
The impact of the High Carbon Fuel Switching Program, NGT activities, firm contracts for large
new industrial customers, as well as every day sales activities for natural gas demand is already
incorporated into the energy demand forecasts (Section 3), and therefore, their potential impact
on system infrastructure is inherently considered in the system capacity and gas supply analysis
discussions in Sections 5 and 6 respectively. The main goal, consequently, is to present them
here as examples of load management strategies that the Companies should continue to
explore, implement and expand where they are found to be in the interests of customers by
adding throughput to the natural gas system thereby reducing rates while also helping to
achieve government energy and emissions reduction objectives. GHG emission reductions
from demand-side activities other than EEC are discussed in Section 8.

4.3.1 High Carbon Fuel Switching
The FEU’s High Carbon Fuel Switching Program supports customer additions and demand
growth, and includes initiatives designed to result in lower overall GHG emissions by using
natural gas instead of higher carbon emission fuels such as coal, oil, diesel or propane. This
program promotes energy efficiency through installation of new high efficiency natural gas

66

Ibid., pg. 3.
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heating equipment and also decreases GHG emissions in B.C. by encouraging a shift from
higher to lower carbon-emitting fuels.
The fuel switching program available to residential customers at the time of writing is a retrofit
program called ‘Switch ‘N Shrink,’ and is focused on converting oil or propane heating systems
to ENERGY STAR® natural gas heating appliances. The Switch ‘N Shrink program adds value
to new and existing customers through reduced fuel costs, minimizing the environmental
hazards associated with oil storage tanks, increasing natural gas throughput, decreasing the
need to import propane and heating oil from other provinces, and improving overall air quality.
The FEU have attempted to quantify the market potential for high carbon fuel switching and
have determined that of the approximately 131,000 dwellings within 100 meters of a gas main
that are not natural gas customers, approximately 15% or nearly 20,000 dwellings are estimated
to be using oil or propane. The majority of this conversion potential is in the FEVI service
territory.
In 2012, the Switch ‘N Shrink program converted 557 high carbon fuel users to natural gas, up
from 427 in 2011 and 178 when the program was launched in 2010. Based on a technical
analysis of the program conducted in 2012, customers consumed 7% less energy on average,
which resulted in a 31% average household reduction in GHG emissions (1.6 tonnes of avoided
carbon dioxide equivalent emissions).67 In addition, customers benefited from a 20% average
cost savings (or $582 annually) from lower fuel price.68 The Companies will continue to promote
high carbon to lower carbon demand-side measures in order to increase customer growth and
reduce GHG emissions in B.C.

4.3.2 Natural Gas for Transportation
As discussed in Section 2 and Appendix A-8, the FEU have developed a strategy to stimulate
growth in the NGT market that is focused on return-to-base fleet vehicles. Section 3 provides
the demand forecast for natural gas as a transportation fuel while Section 5 discusses the
impact of NGT demand scenarios on the FEU’s system infrastructure.

4.3.3 New Large Industrial Customers
Additional load from new large industrial customers helps maintain rate competitiveness by
increasing throughput on the gas delivery system. With the low natural gas price environment
(refer to Section 2.1 for context on natural gas prices), large volume customers have indicated
interest to the Companies in expanding operations or developing new major industrial facilities
that use natural gas as a feedstock. As a result, the FEU are examining the Utilities’ gas
delivery systems’ ability to accommodate transportation service for new, large industrial demand
in various locations across the Companies’ service territories. Section 5.1.2.1 illustrates an
example of a large industrial customer that has requested firm natural gas transportation service
67
68

Or approximately 11 GJ, based on the energy content of the normalized annual heating oil consumption.
InterVistas Consulting, “FortisBC Switch ‘N Shrink Program Carbon Emissions and Cost Savings Analysis,” Nov.
21, 2012. This report uses a natural gas emission factor of 0.051 tCO2e.
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and the effect that the increased demand would have on system reinforcement requirements.
Any major required reinforcements to serve potential new industrial loads would be evaluated as
part of a formal submission to the BCUC once firm agreements regarding natural gas services
have been made.

4.4

CONCLUSIONS AND RECOMMENDED ACTIONS

DSM activity continues to be an important part of the FEU’s resources for meeting customers’
energy needs, improving energy efficiency, helping to manage customers’ energy costs,
optimizing use of the energy infrastructure in B.C. and reducing GHG emissions. The EEC
analysis shows that significant energy and GHG emissions reductions can be achieved over the
planning horizon through ongoing programming and expenditure levels consistent with those in
place today under the range of future scenarios examined for the LTRP. The analysis also
shows that the EEC measures implemented through the planning period will shift depending on
how the future actually unfolds and factors such as energy prices and public policy, which can
change over time. Combined with analysis of the impacts of EEC activities on the
capacity requirements of the FEU’s natural gas transmission system discussed in
Section 5, this 2014 LTRP meets the requirements in Sections 44.1(2)(b) and (f) of the
Utilities Commission Act to provide an explanation of how the Utilities plan to use EEC
activities to reduce energy consumption and help meet customers’ demand for energy
over the long term, and to explain the extent to which EEC activities can defer the need
for new infrastructure projects.
The FEU should continue to examine opportunities to develop other DSM initiatives that offer
similar benefits or to expand existing offerings and where appropriate, seek approval for
expenditures related to those offerings.
Recommended actions to acquire and implement demand-side resources over the planning
horizon are to:


Implement the near-term (2014 to 2018) EEC Plan in accordance with the Commission’s
decision on the FEI 2014-2018 Performance Based Ratemaking Plan Application (PBR)
which is before the Commission at the time of writing this LTRP.



Conduct a new CPR starting in 2015 in conjunction with other utilities and the
Government of B.C. that will update the information available to assess the future
potential for demand-side activities and guide the development of future EEC Plans.



Continue to examine the potential for all forms of DSM and analyze the potential benefits
and risks for FEU and its customers of implementing new and creative programs that
help meet customer energy needs, optimize the use of utility infrastructure, keep energy
rates down and/or reduce customer’s GHG emissions.
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Continue to work with federal, provincial and municipal governments and other potential
partners to explore and identify ways in which FEU’s DSM activities can continue to help
meet government objectives while ensuring benefits for the FEU and their customers.
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5. SYSTEM RESOURCE NEEDS AND ALTERNATIVES
A key aspect of ensuring safe, reliable and secure supply of natural gas to customers is
identifying the facilities, or system resources, that the FEU need to construct over the planning
horizon. This section discusses the FEU’s examination of the Utilities’ natural gas delivery
infrastructure and identifies any system resource needs in consideration of both regional peak
capacity and ongoing system sustainment requirements to ensure that the FEU’s systems
continue to serve the energy needs of customers across the province. This section is intended
to address the requirement in Section 44.1(2)(d) of the UCA.
Continued growth in peak demand and managing an aging system of natural gas delivery
infrastructure are among the biggest challenges for the FEU’s long term planning. System
expansion needs are being driven by modest year-over-year increases in forecast peak
demand. A low gas commodity price environment and the environmental benefit of using
natural gas over traditional fossil fuels are stimulating increased interest from the industrial
sector in using natural gas for new or expanded applications, although this interest can change
quickly as energy prices change. Growth in natural gas demand as a transportation fuel is also
expected as a result of these market conditions. At the same time, the FEU’s system
sustainment planning process has identified important near-term and longer term system
renewal requirements, particularly in the Lower Mainland area of FEI’s system. The FEU take a
broad outlook that considers long term system capacity and sustainment plans, potential new,
large increases in industrial load, and growing NGT demand, which enables an integrated
approach to determining the most effective system improvements. This section deals with two
general system resource topics, system capacity and system sustainment, in Sections 5.1 and
5.2 respectively.
Section 5.1 discusses the capacity of FEU’s natural gas transmission infrastructure to meet
current and forecast peak demand for each of the FEU’s major transmission service regions –
Vancouver Island, Coastal and Interior. Whereas Section 3.4 presents a forecast of systemwide peak demand for the FEU’s Core customers, gas infrastructure planning is based on
regional peak demand for the pipes that transport natural gas to the load centres.
Consideration is also given to potential future new NGT and industrial loads that are not
captured in the Core demand forecast. To address system expansion requirements, a number
of reinforcement options are presented and discussed for each region.
Section 5.2 discusses system sustainment. As the FEU’s planning efforts are undertaken to
ensure that planned improvements optimize operation of the system as a whole, the
reinforcement options that are under consideration to meet the FEU’s capacity needs have also
been integrated with the system upgrade requirements identified through system sustainment
planning. Section 5.2 highlights the FEU’s enhanced asset management practices and
discusses improvements required to manage the Utilities’ aging assets. For projects occurring
within the four year action plan timeframe, timing expectations for applications to the BCUC are
based on an integrated approach to both capacity and sustainment planning. The FEU’s long
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term planning efforts continue to focus on ensuring safe, reliable and cost-effective gas delivery
service on the coldest day expected over a 20-year time frame.

5.1

SYSTEM CAPACITY

Ensuring adequate capacity within the transmission and distribution systems to meet existing
and forecast load is critical to ensuring the safety and reliability of natural gas delivery. This
section outlines the natural gas system infrastructure and the system capacity needs to continue
delivering energy safely, reliably and at the lowest reasonable cost to the Companies’
customers. After determining forecast growth in natural gas demand and the expected impact
of demand-side measures across the FEU’s service areas, the FEU’s system capacity planners
examine the capacity of gas transmission systems to meet growth-related demand. When
forecast demand exceeds available capacity, a gas system expansion is required. Different
system expansion alternatives are then identified in order to examine how to most effectively
address specific capacity constraints.
Supply-side system resources must be designed to meet peak demand. However, whereas
Section 3 discusses system-wide peak demand for gas supply planning purposes, for system
capacity purposes, peak demand must be considered relative to the transmission resources’
ability to deliver natural gas to FEU customers. Planning for transmission system expansion is
based on a peak forecast of demand for Core market customers and firm, or non-interruptible,
demand from transport customers. Peak demand is based upon historical usage correlated
against temperature or, for loads that are not temperature dependent, upon firm or maximum
consumption values. Information from other studies including the End Use Study (refer to
Appendix B-3) is also used to evaluate the impact on peak demand and system expansion
timing.

5.1.1 On-System Infrastructure Planning
Gas system infrastructure planning must ensure that gas system assets are of sufficient
capacity (in terms of size, compression requirements and volume, for example) to meet the
demand on a given system. Peak demand forecasts over a 20-year planning horizon are used
for this planning function.
In general, system demand growth is determined by region and applied to hydraulic models
which determine resulting pressures at different locations for existing pipe, compression and
LNG facilities. Eventually, demand exceeds capacity and a system expansion is required. In
addition to load growth, other factors can also reduce system capacity. For example, increased
urban density close to existing pipeline assets can lead to a class location change and a
subsequent reduction in allowable operating pressure for that pipeline. A reduction in operating
pressure will lead to a decrease in available pipeline capacity. These additional factors must be
taken into account and are briefly discussed in this section.
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5.1.1.1 System Expansion Planning Considerations
Pipeline capacity is determined by the quantity of gas that can be transported from a supply
point at a given supply pressure to delivery points at or above required minimum delivery
pressures. The key metric driving installation of new resource options is maintaining minimum
delivery pressure for a required demand of gas. Physically, pipeline capacity depends on the
diameter and length of the pipeline, internal roughness of the pipeline, supply pressure and
required minimum delivery pressures. Pipeline pressures are constrained by the maximum
operating pressure (MOP). The MOP is established in accordance with standards, codes, and
good engineering practice in consideration of original construction specifications. To overcome
friction and allow gas to flow through the pipeline, a pressure differential between the supply
and delivery points is required. Compressors are used to increase this pressure differential and
move large volumes of natural gas at high pressures through the transmission pipelines to
major delivery points. The end pressures, which vary with flow, are controlled by pressureregulating stations before natural gas enters the intermediate or distribution pressure systems
for delivery to customers.
There are three resource options to evaluate when planning system expansions: pipelines,
compression and storage. To solve capacity constraints, each alternative is analysed with
respect to overall cost, difficulty of implementation, operational flexibility, implementation time,
and other factors within the overall philosophy of system sustainment and reliability. Often, a
combination of the three resource options leads to an optimal solution:

Pipelines
To increase throughput capacity, an existing pipeline can be replaced by a larger diameter
pipeline (increasing the flow area and decreasing the gas velocity) or it can be twinned with a
parallel pipeline. Twinning pipelines is called “looping”.

Compression
Adding compression helps to increase the average pipeline pressure, thereby providing a higher
supply (or driving) pressure to move the gas. This higher pressure also increases the gas
density leading to a reduction in gas pipeline velocity and generally lower pressure drop.
Compressors can be added to existing compressor sites to provide additional station throughput
capacity or new compressors can be added at intermediate locations on the pipeline.

On-System Storage
Storage facilities located within a service region are considered “on-system” supply-side
resources. The FEU consider liquefied natural gas (LNG) storage to be an on-system storage
facility. During low demand periods, natural gas is injected into the storage facility. Conversely,
during high demand periods, stored gas is injected back into the pipeline system in order to
maintain pipeline operating pressure and increase system capacity without having to install
throughput capacity from pipelines or compressors. Since the FEU can call upon these
resources when necessary, system security and reliability increase through the use of these onSection 5: System Resource Needs and Alternatives
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system storage facilities. Another benefit of the FEU’s LNG facilities is the ability to provide
customers with the potential to buy LNG for fuel use.

5.1.1.2 System Capacity Planning Considerations
Supply-side system resources are identified using computer models of the pipeline systems to
carry out hydraulic analyses. Computer simulations allow various “what if” scenarios to be
evaluated and compared against one another. In determining the need for transmission system
expansions, the FEU consider the following:


Optimizing resource capacity additions to meet demand requirements over a 20-year
planning period.



Correlating actual billed consumption information against temperature to determine the
expected demand under design temperature conditions.



Planning capacity additions to meet firm transportation demand. Interruptible demand is
not considered when identifying system improvements to sustain Core demand. System
improvements identified for Core demand provides opportunities for interruptible
customers during off peak conditions.



Designing transmission systems to meet peak demand. Core demand varies on an
hourly basis and typically exhibits a morning peaking period between 6 and 10 am and
an evening period between 5 and 9 pm. The peak hour demand for these customers
can be as much as 40% above the hourly average of the daily demand. Transmission
systems are designed to meet this peak demand condition.



The amount of line pack within a transmission system determines whether it should be
designed to meet peak day or peak hour conditions. As demand increases and pressure
in the pipeline is drawn down, the amount of gas “packed” in the pipeline (i.e. line pack)
is reduced. Pipeline length and operating pressure determine the amount of line pack
available in the system. Typically, longer, larger diameter systems operating at higher
pressures with high line pack are designed to peak day conditions; conversely, systems
with lower amounts of line pack (due to factors such as lower pressures and smaller
volumes) are designed to meet peak hour loads.



Long lead times are needed for large infrastructure projects. This is due to regulatory
reviews, public consultation, conceptual design, and detailed engineering and
construction schedules.

EEC activities lead to an overall decrease in annual consumption but may or may not affect
peak demand. Some types of EEC activities may lead to an increase in peak demand. Setback thermostats, for example could potentially reduce yearly gas consumption but lead to
concentrating gas demand at specific times during the day, while new on-demand water heaters
are likely lead to a reduction in total annual gas consumption but potentially at the requirement
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of shorter periods of higher consumption. Other end-use trends may lead to either a levelling or
an increase in peak demand.
Many EEC measures are expected to lead to a decrease in peak demand. Adding insulation to
houses will smooth energy requirements (by retaining heat) but peak demand may go up or
down depending upon the BTU rating of the equipment. High efficiency furnaces provide the
same level of comfort and heating as an older furnace but at reduced gas loads. When these
factors are taken into account, it becomes apparent that the effect of EEC and shifting end-use
trends on peak demand cannot be predicted without knowing the specific details of equipment
installations. The FEU believe that a reasonable approach to consider the effect of EEC and
changing end-use trends assumes that these effects offset one another in the Reference Case
peak demand forecast and otherwise should be captured within the expected potential range of
peak demand variation using high and low demand sensitivities. This approach explains why
the recommendations in this section for system capacity related resources are not replaced by
demand-side measures, thus addressing Section 44.1(2)(f) of the UCA.

5.1.2 Regional Transmission System Capacity Planning
For capacity planning purposes, the FEU is split into three main transmission systems and a
number of smaller transmission laterals. The three main transmission systems are:


FortisBC Energy Vancouver Island (FEVI): encompassing customers served on
Vancouver Island, the Sunshine Coast, Squamish and Whistler.



Coastal Transmission System (CTS): encompassing the Fraser Valley and surrounding
cities, Metro Vancouver and North Vancouver.



Interior Transmission System (ITS): encompassing communities from the Kootenays,
Okanagan, Salmon Arm, Kamloops, Osoyoos, etc.

Each of the three main transmission systems are discussed in further detail below. For each
system, the FEU discuss:


Existing major system infrastructure.



Demand and capacity balance, which determines approximately when demand in the
region will reach the ability of the system to deliver natural gas during peak conditions,
thus identifying when system constraints will occur.



Peak demand forecast sensitivity, or the extent to which higher- or lower-than-expected
peak demand over the forecast period will change the timing of any identified system
constraints. Constraints that occur further out in the planning period are generally
subject to greater timing uncertainty than constraints that occur in the nearer term.
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System expansion alternatives. These are the infrastructure options that exist for
solving identified system constraints. The options for constraints that occur in the near
term are presented in more detail than those that are further out in the planning period.



The impact of new demand for natural gas as a transportation fuel (CNG and LNG) on
the expected timing of system constraints and consideration of alternative solutions.



The impact of potential large, new industrial loads on the expected timing of system
constraints and consideration of alternative solutions.

The FEU examine all of these factors to identify the expected timing of both system constraints
and the need to develop formal solutions that may require further expenditure applications to the
Commission. As these constraints approach in time, changes in the planning environment and
new information may emerge that could impact the timing of the constraints or the alternative
solutions being considered. Such changes will be presented in future LTRPs or in any required
applications to the Commission. A common recommendation for constraints that are further out
in the planning horizon is to continue to examine the demand and capacity balance and the
potential alternative solutions.

5.1.2.1 FEVI Transmission System
A potential capacity constraint has been identified on the FEVI Transmission System late in the
planning period for which both operational and infrastructure solution options exist. This system
serves Vancouver Island, the Sunshine Coast and feeds the communities of Squamish and
Whistler. It consists of 626 km of high pressure pipelines including three twinned marine
crossings of the Georgia and Malaspina Straits, three compressor stations, and the Mt. Hayes
LNG storage facility in Ladysmith. Natural gas for FEVI customers is delivered from upstream
sources on Spectra’s Westcoast Pipeline system to the Huntingdon-Sumas trading point. From
Huntingdon, FEVI contracts for transportation capacity across the FEI Coastal Transmission
System (CTS) to the start of the FEVI system at Eagle Mountain in Coquitlam. The Mt. Hayes
LNG storage facility has improved system reliability and enabled significant operational flexibility
of the combined FEI CTS and FEVI systems.
Figure 5-1 shows the layout of the FEVI transmission system including the location of the Mt.
Hayes LNG storage facility, compressor stations, major industrial customers and locations of
distribution networks.
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Figure 5-1: Layout of the FEVI Transmission System

FEVI Demand and Capacity Balance
The FEVI transmission system needs to serve the natural gas capacity requirements for the
following customers:

69



FEVI Core69 residential and small commercial customers located on Vancouver Island
and the Sunshine Coast, in Squamish (for FEI) and in Whistler (for FEW);



Pulp and paper mills represented by the Vancouver Island Gas Joint Venture (VIGJV);



BC Hydro for its Island Generation (IG) Plant, pursuant to a long term Transportation
Service Agreement; and

All FEVI customers are considered Core customers except for the Vancouver Island Joint Venture Mills and the
Island Generation Plant.

Section 5: System Resource Needs and Alternatives

Page 101

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN


Forecasted expectations for demand from customers using natural gas as a
transportation fuel.

Peak demand for FEVI’s Core customers is presented in Section 3.4.1 and Appendix B-1.
Current contract demand requirements for IG are 40 TJ/d from November 1, 2012 to October
31, 2013. For the 2013-14 winter, BC Hydro has indicated a contract demand of 40 TJ/d. Since
this contract demand can be amended for the following year (i.e. for 2014-15) to a maximum
value of 50 TJ/d, the FEU have analysed transmission requirements for FEVI based on the IG
contract demand increasing to and remaining at 50 TJ/d from 2014 onwards. The VIGJV has
recently increased its contract demand from 8 to 12 TJ/d starting in the 2012-13 winter season.
For demand and capacity modelling, it is assumed that VIGJV demand is fixed at 12 TJ/d from
2012-13 onwards. Future daily demand for natural gas as a transportation fuel in the FEVI
service region is determined by dividing the annual demand presented in Section 3.4.1 by 365
(days). As such, the daily demand for transportation is forecast to reach 0.04 TJ/day in 2033 in
the Reference Case NGT demand forecast and is expected to be used primarily for compressed
natural gas vehicles.
Prior to installation of the Mt. Hayes LNG storage facility, the FEVI system was fully subscribed
and relied upon a right to call back capacity to IG from BC Hydro during design weather events
in order to serve its Core market design day, that is peak demand, requirements. Construction
of the Mt. Hayes LNG storage facility was completed in 2011 and the facility entered service for
the 2011-12 winter season. This “on-system” storage facility optimizes the existing system
infrastructure by providing significant operational flexibility, regional storage resource benefits
for both FEVI and FEI, and improved system reliability.
The Mt. Hayes facility has a storage capacity of 1.5 billion cubic feet (Bcf) (approximately 1,614
TJ70), of liquefaction capacity of 7.5 million standard cubic feet per day (mmscfd), and a sendout deliverability of 150 mmscfd (161 TJ/d). According to the storage and delivery agreement
between FEVI and FEI, as part of its primary service, FEVI retains one third of the Mt. Hayes
storage (i.e. 0.5 Bcf or 538 TJ) and send-out capabilities (50 mmscfd or 54 TJ/d) for supply and
system capacity needs. FEI will contract the remainder of the storage and send-out capabilities
for gas supply benefits. As part of the supplemental service, FEVI can put a portion of its onethird capacity to FEI, and has done so in the past. Further capacity constraints on the FEVI
system are not expected until 2028, at which time additional Mt. Hayes send-out capacity above
the primary service is required. Figure 5-2 shows the peak demand and capacity balance for
FEVI with 2012 base case long range forecast, Core design day demand, and daily
transportation requirements for VIGJV mills (12 TJ/d, 2013 onwards) and BC Hydro’s IG (50
TJ/d, 2014 onwards). Since the daily demand from natural gas vehicles is forecast to be small
relative to other loads, it does not show up in the demand graph. This graph shows a capacity
constraint on the FEVI transmission system by 2028.

70

Using a conversion of ~1.076 TJ/mmscf
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Figure 5-2: FEVI Demand-Capacity Balance with the Mt. Hayes Facility (Reference Case)
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FEVI Peak Demand Forecast Sensitivity (Reference, High and Low Scenarios)
The FEVI system peak demand forecast shown in Figure 5-3 was analysed against Low and
High demand scenarios. The Low and High demand scenarios were determined by taking the
incremental year-over-year increase in Core demand for FEVI and multiplying this value by 79%
(in the Low scenario) or 125% (in the High scenario). These values were chosen to maintain
consistency with previous resource plans in which the High and Low scenarios were driven by
high and low customer additions forecasts. Figure 5-3 shows that the Low and High scenarios
move the FEVI capacity constraint back by three years to 2031, or advance it by four years to
2024. Note that in Figure 5-3 there is a 10 TJ/d increase in demand in 2014. This represents
Island Generation’s contractual right to request a firm capacity of 50 TJ.
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Figure 5-3: FEVI Facility Timing Using Reference, Low and High Peak Demand Scenarios
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Sensitivity of FEVI Peak Demand to Alternative NGT demand forecasts
The 2032 Reference Case demand for NGT fuel shows an approximate 0.04 TJ/d increase in
demand for CNG on Vancouver Island. The FEU have also examined the capacity of the FEVI
transmission system to handle higher than expected demand for NGT fuel. For the Reference
Case shown in Figure 5-3, capacity analyses indicate that an additional 0.6 TJ/d could be
allocated to serve the CNG market without advancing the system reinforcements from 2028.
This represents enough capacity to handle a ten-fold increase in CNG demand over the
Reference Case.

FEVI System Expansion Alternatives
The identified capacity constraint in 2028 (Figure 5-2) occurs six years after expiry of the FEVI BC Hydro Transportation Service Agreement (TSA) for service to the IG. If the FEU and BC
Hydro extend the TSA beyond 2022, based on current reference scenario forecast numbers,
FEVI would have the following three resource options to manage forecast demand for the Core
market customers and transportation requirements for the VIGJV and IG, and thus solve the
capacity constraint that occurs in 2028:
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Option 1: Increase Mt. Hayes Send-Out Allotment
The first option is to increase the FEVI send-out and storage allotment from Mt. Hayes to
provide more on-system supply for FEVI during peak demand periods. This option is an
operational solution involving the adjustment of contractual obligations between FEI and
FEVI for storage and send-out services from Mt. Hayes.
Option 2: Compression Squamish V2
The second option is to maintain the current FEVI send-out and storage allotment and
install a new single compressor station at V2 Squamish.
Option 3: Renegotiate BC Hydro Contract with IG
And the third option would be to renew the existing peaking agreement with BC Hydro
allowing curtailment of flows to IG to meet Core market requirements.
Table 5-1 presents analysis results for the FEVI System Expansion Portfolio. The earliest date
that a system expansion would be required is in 2024 for the High demand scenario. Given that
an operational solution (Option 1) is available through FEI and FEVI cooperation, this is
expected to be the simplest and most cost-effective solution; therefore, the FEU has not
conducted further analysis of the FEVI expansion alternatives.
Table 5-1: Summary of FEVI System Expansion Portfolio and Timings
Option 1:
Increase Mt. Hayes
Send-Out Allotment

Option 2:
Compression
Squamish V2

Option 3:
Renegotiate BC Hydro
Contract with IG

High

2024

2024

2024

Reference

2028

2028

2028

Low

2031

2031

2031

Demand Scenario

As stated above there is approximately +0.6 TJ/d space for additional CNG customer load on
the FEVI system. Addition of this 0.6 TJ/d incremental load is above any of the demand
expectations forecast for CNG on FEVI, but would advance the anticipated system expansion
from 2028 to 2027 (see Table 5-1). This indicates that current forecasts of growth in NGT load
on Vancouver Island do not impact the capacity requirements for Vancouver Island.

Potential Large New Industrial Loads
Additions of large single customers on the Vancouver Island transmission system are evaluated
on a case-by-case basis to ensure they are in the interests of customers and align with the
FEU’s objectives of delivering cost-effective, safe and reliable energy. As indicated in Section
2.1.1, low natural gas prices and possibly other market dynamics in B.C. have spurred interest
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from a range of industries in locating or expanding facilities that would use large volumes of
natural gas within the province. Any required major reinforcements to serve potential new
industrial loads would be evaluated as part of a formal submission to the BCUC once firm
agreements regarding natural gas services have been made.
As a result of inquiries received, the FEU are exploring developing the Utilities’ systems to
accommodate transportation service for new, large industrial demand in various locations in
their service territories. One such example in the FEVI service territory is a small-scale LNG
export and processing facility (Woodfibre LNG Project) located on the FEVI system at the
former Woodfibre pulp mill site near Squamish. Pacific Energy Corporation (PEC) is exploring
the feasibility of constructing and operating a small-scale LNG export and processing facility.
FEVI and PEC have entered into a Development Agreement for FEVI to perform development
work, including a feasibility study, engineering, and obtaining the regulatory and other approvals
required to expand FEVI’s system to provide a firm natural gas transportation service to PEC.
PEC has presently indicated that it expects to require firm transportation service from FEVI of
approximately 230 MMscfd.71
The target in-service date of the LNG facility is April 1, 2018. This would require PEC to
complete its feasibility and engineering studies and make a decision to proceed with its small
scale LNG export project at the Woodfibre site by December 2015. At PEC’s request, FEVI is
currently assessing the feasibility of advancing the pipeline expansion to support an option of an
earlier in-service date. This assessment is on-going; however, FEVI expects the earliest date it
would be able to start providing service is Q4 2016, which would require PEC to make a final
investment decision by June 2015.
In order to support PEC’s timeline on the Woodfibre LNG Project, FEVI has developed a scope
of work in the Pipeline Reinforcement Project, which outlines the system reinforcement
requirements that are necessary in order to transport the additional load required by the export
terminal. FEVI would need to reinforce its existing system with pipeline looping and add
compression on the system to meet PEC’s natural gas transportation service requirement; this
infrastructure expansion would exactly match the firm transportation capacity contracted by
PEC. With additional firm contract daily demand on the system, all else being equal, FEVI
expects the Woodfibre LNG Project to help reduce costs for firm transportation on the FEVI
system and thus provide benefits to FEVI’s existing customers through lower rates.

5.1.2.2 FEI Coastal Transmission System
The Coastal Transmission System (CTS) is part of the FEI transmission system and consists of
a 265 km network of pipelines providing gas transportation from the Huntingdon-Sumas trading
point to various metering and regulating stations in the Fraser Valley, Metro-Vancouver and
Coquitlam areas. There are two primary transmission-related facilities on the CTS: the Langley
Compressor Station, which is used to boost pressures on the CTS during periods of high
71

As a transportation service customer, PEC’s Woodfibre project would not impact FEVI’s gas supply planning as
the customer would independently acquire its gas supply.
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demand, and the Tilbury LNG storage facility, which is used to provide peaking gas supply
during colder weather. The CTS delivers gas to the core market distribution networks in the
Lower Mainland, and provides transportation service to BC Hydro’s Burrard Thermal Generating
Station and to the FEVI transmission system at Eagle Mountain in Coquitlam. The schematic
diagram in Figure 5-4 shows the general layout of the CTS.
Figure 5-4: Schematic of the Coastal Transmission System Including the Langley Compressor
Station and Tilbury LNG Storage Facility
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The majority of the CTS in the Fraser Valley and Metro Vancouver areas is already looped and
has sufficient capacity to meet the FEU’s long term forecast demand requirements. However,
the Coquitlam area is primarily fed by a single pipeline running north from the Nichol valve
station in Surrey towards Coquitlam. On a peak day, this flow is approximately 35% of the total
peak day demand from Core customers in the Lower Mainland (including the BT and FEVI
demands). A second feed to Coquitlam via the 12-inch (323 mm) transmission pipeline running
east-west through the Fort Langley and Haney areas provides only 6% of the total peak day
demand for the Coquitlam area. Consequently, the Nichol to Coquitlam pipeline is expected to
face capacity constraints within the 20-year planning period.

CTS Peak Demand and Capacity Balance
With forecast overall growth on the CTS, the Nichol to Coquitlam pipeline has been identified as
a system capacity constraint. To assess the resource requirements for the Nichol to Coquitlam
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pipeline, peak demand is balanced to pipeline capacity. Core demand along the Nichol to
Coquitlam pipeline includes the Core demand for the Coquitlam area, FEVI demand
requirements (consisting of FEVI, FEW and Squamish Core demands, and the firm
transportation demands for VIGJV and IG), firm demand required to service Burrard Thermal
Generating Station and the expected, or Reference Case demand for CNG vehicle fuel in the
CTS service region.
With the November 2013 release of the BC Hydro Integrated Resource Plan (BCH IRP), BCH
indicates that the Burrard Thermal power generation plant will be phased out of service by 2016
as other electrical system assets are brought online. From a gas capacity planning perspective,
FEU is contractually obligated to reserve pipeline capacity to supply all six thermal power units
at Burrard Thermal during peak demand conditions until a formal change to the contract is
received. Based on this planning environment (e.g. assuming that firm gas capacity must still
be reserved for Burrard Thermal) the peak demand and capacity balance for the Nichol to
Coquitlam pipeline is shown in Figure 5-5.
Figure 5-5: CTS Peak Demand and Capacity Curve to Serve the Coquitlam Area via the Nichol to
Coquitlam Pipeline
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Reference Case peak demand for the entire CTS, shown in Figure 5-6, was analysed for Low
and High scenarios by adjusting the Reference Case Core growth by 76% and 126%
respectively. Again, these values were used to remain consistent with previous LTRPs in which
high and low customer additions forecasts drove the peak demand sensitivities. The Low,
Reference and High cases shown with the solid lines in Figure 5-6 include the current
contractual firm demand for Burrard Thermal. The dashed lines in the same figure show the
impact of phasing out the Burrard load from 2014 to 2016. With the inclusion of the Burrard
Thermal load, Figure 5-6 shows that the Low and High cases delay the capacity constraint on
the FEI CTS until 2032, or advance it forward to 2023, respectively. However, if Burrard
Thermal is phased out, then Figure 5-6 shows that no capacity reinforcements are required in
the 20-year planning window. In this graph, it should be noted that the Reference Case demand
forecast and the Reference Case plus CNG transportation fuel demand are very close to one
another.
Figure 5-6: CTS Facility Timing Using Reference Case, Low and High Peak Demand Scenarios
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CTS System Expansion Alternatives
Under the current planning environment (e.g. assuming that firm capacity is still required for
Burrard Thermal) Figure 5-5 indicates that the existing CTS pipeline capacity to the Coquitlam
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area faces a capacity constraint in 2027. Three main options have been identified to alleviate
this capacity constraint:
Option 1: Loop Cape Horn to Coquitlam
A 4.5 kilometre pipeline loop running from Cape Horn (north of the Port Mann Bridge)
north to Coquitlam would alleviate this constraint. Based on a 30-inch (762 mm)
diameter loop, the pipeline capacity would increase to approximately 26 TJ/hr thereby
providing sufficient capacity to meet the 2032 forecast Reference Case loads. However,
as part of the Long Term Sustainment Plan discussed in Section 5.2, a 36-inch (914
mm) is the preferred option as it addresses both capacity and system sustainment
requirements.
Option 2: Provide Mt. Hayes LNG Support
The Mt. Hayes LNG storage facility could also alleviate the capacity constraint identified
on the CTS for the duration of the planning period in two ways: Firstly, the Mt. Hayes
facility reduces transport requirements to FEVI across the CTS as it provides on-system
supply to FEVI during peak demand periods. Secondly, FEI contracts two thirds of the
Mt. Hayes storage and deliverability capacity. Delivery of FEI’s peaking supplies from
the Mt. Hayes storage facility is largely through displacement, which leads to a further
reduction in physical transport requirements to FEVI across the constraint on the Nichol
to Coquitlam pipeline. Therefore, the capacity constraint on the CTS can be deferred
beyond the planning period. Unlike option 1, the use of Mt. Hayes does not fully address
Long Term Sustainment concerns.
Option 3: Loop Nichol to Port Mann Pipeline
Replacing or looping the existing 24-inch (610 mm) pipeline from Nichol to Port Mann
would also provide sufficient capacity to meet the 2032 forecast demand. This has the
added benefit of aligning with the Long Term Sustainment Plan (see Section 5.2.2.2).
This option would increase the Nichol to Coquitlam flow capacity to approximately 25.1
TJ/hr.
These three alternative options are depicted on a schematic diagram of the CTS in Figure 5-7.
Since the timing of this constraint is late in the 20-year planning horizon, a more detailed
analysis and decision on which of these options would normally occur closer to the timing of the
constraint, with regular monitoring of peak capacity conditions to ensure the timing does not
shift. However, FEI has identified that a solution for this pipeline is needed much sooner to
address system sustainment issues. Section 5.2.2.2 describes the system sustainment issue
and incorporates this capacity constraint in the consideration of a preferred solution.
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Figure 5-7: Location of Possible Coastal Transmission System Reinforcement Options
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Impact of Potential Future Demand for LNG and CNG as a Transportation Fuel
Natural gas demand for transportation consists of both the markets for CNG and LNG as vehicle
fuel. Additional CNG load for transportation would be added in relatively small increments at
various points on the system whereas the point source nature of additional LNG production at
Tilbury may create broader system impacts and could trigger the need for suitable system
reinforcements of the CTS. The demand for natural gas from transportation sector fuel
customers is forecast to continue growing over the next 20 years (see Section 3.3.7); the Lower
Mainland area will likely drive LNG and CNG demand growth due to increasing road and coastal
marine transport demand.
Based on the FEI’s natural gas demand forecast for NGT (refer to Section 3.3.7), the existing
Tilbury facility can meet this demand until 2017, after which time demand is expected to outstrip
the quantity of LNG available under the approved Rate Schedule 16 tariff. On November 28,
2013, the Government of B.C. issued Special Direction No. 5 to the BCUC to exempt from
CPCN review an expansion of up to $400 million of the Tilbury LNG facility. 72 An LNG facility
expansion is expected to be in place by mid-2016 to provide the fuel to meet expected LNG

72

B.C. Order of the Lieutenant Governor in Council, “Direction No. 5 to the BCUC,” Order in council No. 557, B.C.
Reg. 245/2013 deposited Nov. 28, 2013.
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demand. The FEU’s long term outlook must consider the system requirements for such an
expansion.
The expected level of CNG fuel demand is captured in the Reference Case peak demand
shown in Figures 5-5 and 5-6. These figures show that the CNG vehicle fuel does not impact
the timing of capacity-related system constraints. For LNG, however, the demand on the
transmission system originates from a point source – the location of the LNG liquefaction and
storage facility used to serve that demand. The FEU expects demand by LNG customers in the
Lower Mainland to be served by the Tilbury LNG liquefaction and storage facility in Delta, B.C.
Figure 5-8 shows the impact of the reference, high and low case NGT forecast demand on the
FEI CTS over the next 20 years with and without the Burrard Thermal load – solid lines include
the Burrard Thermal firm load; dashed lines show the effect of phasing out the Burrard Thermal
load; dashed red and dashed black lines indicate system capacity constraints. For this analysis,
it is assumed that LNG demand grows gradually over the planning horizon and reinforcements
are only installed when the total demand exceeds system capacity.
Under Reference (or expected) NGT market growth with Burrard Thermal still considered, the
previously identified reinforcements of either Option 1 (looping Cape Horn to Coquitlam with a
30-inch line) or Option 3 (looping the Nichol to Port Mann pipeline with a single 36-inch pipeline)
are feasible. Both options provide sufficient capacity for the 20-year planning window.
However, the 36-inch pipeline replacement from Nichol to Port Mann provides the added benefit
of allowing inline inspection from Nichol and the Fraser River crossing. Figures 5-5 and 5-6
depict the need for and timing of the 36-inch Nichol to Port Mann pipeline loop identified to solve
this constraint. Option 2 (Provide Mt. Hayes LNG Support) could potentially be used to address
the additional system constraints on the CTS created by increased demand for LNG from
Tilbury. This option is not preferred as it presupposes that there is LNG send out available from
Mt. Hayes on off peak days. Under the High NGT forecast, Figure 5-8 indicates that the first
reinforcement would be advanced from 2027 to 2022 and that a second capacity reinforcement
would be required in 2030. The second reinforcement has been identified to be an
approximate1.6 km loop from Nichol to Roebuck with a 42-inch diameter pipeline. It is important
to remember that this High NGT demand is not backed by detailed market strategies or
business cases, but rather is intended only to show the impact of a potentially higher and
transformational market capture rate as requested by stakeholders (see Section 3.3.7).
When the Burrard Thermal firm load is not included in the NGT analysis, both the Reference
and Low NGT scenarios (dashed lines in Figure 5-8) do not need capacity reinforcement within
the 20-year planning window. Conversely, the High NGT case would still require reinforcement
in 2033 and would consist of one of the three options identified above.
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Figure 5-8: Impact of Reference, High and Low Case NGT Demand on CTS Capacity
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Potential Large New Industrial Loads
Low gas prices, stability of the Canadian gas market, and existing infrastructure on the FEU
CTS have increased interest to add potential new industrial load at different sites near the CTS
(see also Section 2.1). Accommodating new industrial loads would require installing additional
loops and/or additional compression at Langley. Figure 5-9 shows potential reinforcement loop
locations in yellow lines, which were determined by examining the impact of new load in
different areas of the service region. As no commitments have been made for any significant
industrial load additions on the CTS, detailed analysis on timing and capacity requirements has
not been carried out. However, the FEU will consider the overall effect of potential capacity
increases, in conjunction with sustainment needs, when planning the infrastructure
requirements on the CTS.
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Figure 5-9: Looping Requirement Options to Meet Potential Industrial Load Growth on the CTS

5.1.2.3 FEI Interior Transmission System
The Interior Transmission System (ITS) consists of 1,515 km of transmission pipelines operating
at maximum operating pressures between 4,600 kPag (669 psig) and 9,928 kPag (1,440 psig)
(see Figure 5-10). Gas received from Spectra’s Westcoast Pipeline at Savona supplies
customers in the Thompson and North Okanagan regions, while gas received from the
TransCanada Pipeline at Yahk supplies customers in the West Kootenay region via pipelines to
Trail and Oliver-Y. The Southern Crossing Pipeline (SCP) is a bi-directional transportation
pipeline between Yahk and Oliver-Y. From the Oliver-Y hub, pipelines transport gas to serve
customers in South and Central Okanagan. In winter periods, another pipeline transports gas
from the SCP via Oliver-Y hub to Kingsvale for redelivery to the Lower Mainland via the
Westcoast Pipeline.
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Figure 5-10: FEI Interior Transmission System

ITS Demand and Capacity Balance
Approximately 60% of the current ITS Core residential and commercial customer demand is
concentrated in the South, Central and North Okanagan regions. Growth in the Okanagan
region is one of the main factors driving the location of future incremental capacity additions to
the ITS. Because the ITS is characterized by long pipeline lengths through a number of less
densely populated areas, the system benefits more from line pack – the build-up of pressurized
gas up to the pipeline MOP – than the CTS, where high volumes of gas must travel short
distances to serve a large population. The ability to draw down the gas that is essentially stored
in the ITS allows the FEU to plan the ITS on a peak day, rather than a peak hour, maximum
flow. The current peak day system capacity for the ITS is approximately 303 TJ/d.
Since gas is delivered to the ITS from two upstream pipelines—the Spectra Westcoast Pipeline
at Savona and the TransCanada Pipeline at Yahk—the ITS peak demand will reach pipeline
capacity when the system capacity from both supply feeds are fully utilized. Although gas is
delivered to the ITS from the Spectra Westcoast Pipeline in the west and the TransCanada
Pipeline in the east, a system capacity constraint occurs in the Okanagan due to regional
demand increases in the South, Central and North Okanagan regions. The Reference Case
peak demand graph for this region is shown in Figure 5-11, indicating this capacity constraint
occurs in 2018.
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Figure 5-11: ITS Forecast Demand and Capacity Curves - Reference, High and Low Scenarios
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ITS Demand Forecast Sensitivity (Reference Case, High and Low Scenarios)
Figure 5-11 shows the demand and capacity curves for the Reference, Low and High cases for
the ITS serving the Okanagan region. The Reference Case demand scenario shows that
demand on this portion of the ITS will exceed capacity in 2018 (2019 and 2017 for the Low and
High scenarios, respectively). The reinforcement of this system to increase capacity is known
as the “Okanagan Reinforcement Project”, for which three potential alternative solutions have
been identified. This graph also shows that expected demand for natural gas to serve CNG
vehicles does not impact the timing of this reinforcement.

ITS System Expansion Alternatives
Three reinforcement alternatives have been identified to meet the Reference Case demand
forecast:
Option 1 - South Loop from Ellis Creek and Additional Compression
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The first alternative solution is installation of a 20-inch (508 mm) diameter pipeline loop
that follows the existing pipeline right of way, running from Ellis Creek (Penticton) to
north of Valve SN-10 (north of Naramata) over a distance of approximately 23 km. This
pipeline looping would be accompanied by an additional compressor unit at Kitchener-B
compressor station and would increase gas supply delivered from the TransCanada
Pipeline at Yahk via the SCP. The high demand area between Penticton and Kelowna is
predominantly served by the Savona-Oliver 16-inch (406 mm) transmission pipeline.
Option 2 - North Loop from Savona and Kelowna Lateral
The second alternative is installation of a 20-inch (508 mm) loop running from Savona to
Valve SN 3-2 (East of Kamloops) over a distance of 52 km. This pipeline looping would
increase gas supply delivered via the Westcoast Pipeline at Savona. In 2025, the
Kelowna #1 lateral (consisting of both 4 and 8 NPS pipelines on the lateral) would have
to be upgraded to a dual NPS 8 pipeline (i.e. remove existing NPS 4 and replace with
NPS 8). This is to ensure sufficient inlet pressure to the Kelowna #1 Gate Station.
Option 3 - LNG Storage Facility
The third alternative is an LNG storage facility located between Westwold and
Grandview Flats close to Vernon. An LNG facility located closer to the load centre
allows natural gas to be moved into storage in times of low gas demand when excess
pipeline capacity is available, and provides on-system delivery to the region during
periods of high demand. Since a high level cost analyses indicated that options 1 and 2
were less costly than an LNG facility, only the Reference Case demand was analysed
for option 3.
Figure 5-12 shows the potential locations of the three system resource expansion options on the
ITS. Table 5-2 summarizes the required timing for the ITS facility additions for each resource
option.
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Potential New Industrial Load
Based on the 2012 FortisBC Inc. Integrated System Plan filed with the Commission in June
2011, a gas-fired power generating station was identified as one of three preferred build
strategy options in the Okanagan area to meet growing peak electrical demand and avoid
installing costly electrical transmission infrastructure. For the ITS, this or any other large
additional industrial load that could arise would result in enough demand to drive the system
reinforcement requirements described in this section (Section 5.1.2.3). The FEU would only
include such new industrial demand in its peak demand forecast and conduct detailed system
requirements analysis once a firm commitment is made by the customer for natural gas supply
services. To date, the only formal proposal has been the gas-fired generating station mentioned
above.

Potential for New LNG Demand for Transportation
Given the B.C. Government’s direction to support a $400 million investment to expand the
Tilbury LNG facility, the FEU’s current focus is expanding the Tilbury LNG facility. However, as
LNG demand for transportation grows along highway corridors to the Interior, a new LNG
production and storage facility added in the Okanagan region would provide additional benefits
beyond system capacity expansion. This facility could provide an LNG supply point to serve
new NGT demand in the interior as well as the energy needs for remote communities such as
Sun Peaks, Revelstoke and Invermere, which are located too far from conventional gas
transmission and distribution systems to be supplied economically by extending pipelines. In
addition, an Okanagan LNG facility could supply the potential demand from both mine haul
vehicles and power generation in the East and West Kootenay regions.
Adding LNG production, storage and associated transportation and dispensing facilities to meet
potential new LNG demand may impact the Interior gas transmission and distribution
infrastructure. A new LNG facility would create a point source of new industrial load which could
require system reinforcements unless LNG were integrated into plans if or when a system
capacity expansion is required in the Okanagan area. The FEU will assess each individual
opportunity carefully in consultation with its stakeholders to determine needs, requirements and
an implementation strategy.

5.1.2.4 Transmission Laterals
FEI operates transmission laterals that connect to the Westcoast and TransCanada pipelines to
serve communities and industrial users in north-central and southeastern British Columbia. The
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Cache Creek/Ashcroft Lateral has been identified to have insufficient capacity to meet the
forecast demand throughout the 20 year planning horizon.
The Cache Creek/Ashcroft Lateral is served from the Westcoast Pipeline in the Thompson
region. The lateral delivers gas to Cache Creek and Ashcroft, which are located approximately
70 km west of Kamloops. The lateral consists of a combination of two pipelines and is at its
capacity to meet peak demand. Reductions in available supply pressure from Westcoast are
increasing the frequency of curtailment to an industrial customer on the lateral. Addition of a 17
km pipeline loop is required to meet current firm transportation service to the industrial
customer. However, the FEU are currently exploring the possibility of further reducing this
contractual demand.

5.1.3 Distribution System Capacity
By convention, the FEU consider infrastructure operating at or below 300 pounds per square
inch gauge (psig) as distribution assets, which are further divided into:


Intermediate pressure systems operating from 300 psig to 100 psig, and



Distribution pressure systems operating below 100 psig.

For ease of operation and maintenance, safety to the public, and reliable service, distribution
networks operate at a relatively low pressure. FEI operates its distribution networks at a MOP
of 60 psig while FEVI operates its distribution networks at a MOP of 80 psig. Supply resources
for distribution systems include:


Pressure regulating stations – capacity reinforcement to a distribution network could be
obtained by the addition of a new regulating station as an additional supply source; and



Distribution pipelines - similar to a pipeline except at a lower operating pressure,
capacity reinforcement in a distribution network can be increased by increasing the
effective cross-sectional area of a distribution pipe section. This can be achieved by
replacing an existing pipe with a larger diameter pipe, adding a parallel pipe (a loop) or
by introducing gas into the network from an alternate source (a backfeed).

Since distribution systems operate at a low pressure through relatively small diameter pipes,
there is little line-pack capability for managing hourly demand fluctuations. Therefore, capacity
requirements for distribution systems are based on design hourly demand.
In the 2010 LTRP, two distribution systems were identified as requiring or potentially requiring
major resource additions: FEI’s Metro Vancouver Intermediate Pressure System and FEI’s
Revelstoke Propane System. An update on these two projects is provided below.
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5.1.3.1 Metro Vancouver Intermediate Pressure System
The long range strategy from the 2010 Resource Plan called for a 2.7 km loop to be installed on
the Metro Vancouver IP System in 2017, followed by an additional 2.1 km installed in 2022 in
order to satisfy IP capacity requirements from the Fraser Gate station. The planned
improvement to the Coquitlam IP pipeline (see section 5.2.2.2) to address the IP capacity
expansion from the Fraser Gate IP feed via required integrity improvements to the Coquitlam IP
pipeline will also address the capacity constraints these projects were conceived to address.
These options are being evaluated to determine the best selection and, if deemed feasible, will
be put forward through the CPCN process.

5.1.3.2 Revelstoke Propane System
FEI operates a satellite, off-grid propane distribution system that serves residential and
commercial customers in the Revelstoke area. Due to its geographic location, Revelstoke is
located too far away to economically connect to the natural gas grid. Consequently, propane is
transported by railcar and tanker truck to Revelstoke where it is then off-loaded into storage
tanks, vapourized as needed and distributed to customers through an underground pipeline
system. Core demand growth in Revelstoke is forecast to be minimal and serviceable by the
pipe, storage and send-out capacity of the current system. However, plans for a large-scale ski
hill and resort development could potentially double the area’s load requirements in 20 years
and would require FEI to expand the propane system with pipeline extensions, main looping,
additional storage tanks and loading facilities. The development has been delayed though, and
this delay has resulted in FEI delaying the planned expansion until 2018, pending status of the
development. As part of FEI’s commitment to provide safe, reliable service to its customers,
current plans are to increase the capacity of Revelstoke’s second vapourizer in order to provide
full redundancy.
FEI has identified Revelstoke’s satellite propane system as a potential opportunity to convert the
community from propane to natural gas. FEI has conducted an internal pre-feasibility study on
using LNG from Tilbury for a possible conversion from propane to natural gas using a satellite
LNG station at Revelstoke. After converting the existing propane distribution system to enable
natural gas transmission, this off-grid LNG storage facility would accept shipments from Tilbury,
re-gasify the LNG and then send it into Revelstoke’s distribution network. The pre-feasibility
analysis indicated that there could be a benefit to customers from converting to natural gas due
to a lower cost of service and potential for a sustained lower delivered commodity price. The
study focused on economic estimates and evaluations however, and did not identify specific
challenges associated with converting from propane to natural gas. FEI will conduct further
internal studies to refine conversion costs, review land availability and the logistics of
transporting LNG infrastructure, and will also consult with Revelstoke stakeholders.
FEI is
planning to further examine the integration of this potential LNG opportunity with an overall LNG
market assessment.
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In addition to providing economic benefit to customers in Revelstoke, converting the town of
Revelstoke from propane to natural gas could provide significant GHG emission reduction
benefit. Based on current propane consumption levels of FEI’s Revelstoke customers, the
community’s GHG emissions would fall by 1,995 tonnes of carbon dioxide equivalent (CO2e) per
year.73

5.2

SYSTEM SUSTAINMENT

Since the late-1950s, when natural gas was introduced in British Columbia and gas
transmission and distribution infrastructure was first established, the FEU and their predecessor
companies have a history of providing safe, reliable, environmentally responsible and costeffective natural gas delivery to their customers. Today, a host of challenges confront the
Utilities in addition to large, aging portions of infrastructure: ongoing safety and reliability
concerns, increasing regulation, tightening scrutiny on costs, heightened stakeholder
expectations, continuing environmental responsibility, avoiding rate shocks and volatility, and
delivering customer value.
A number of factors (shown below in Figure 5-13) cause natural gas infrastructure to degrade
over time and the FEU must continue to prudently manage emerging risks as they arise.
Through normal wear and tear, external factors such as obsolescence, changes in codes and
standards, economic efficiency and changes in service requirements, FEU’s aging assets face
an increasing rate of deterioration and are approaching the end of their expected service life.
Figure 5-13: Factors Affecting Service Life of Asset
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Act of Nature

Maintenance Plans

Standards & Codes

Installation

Safe, reliable, economical,
environmentally responsible

Service Level Change to
Customers

SERVICE LIFE
Economic Efficiency
Obsolescence

Third Parties
Material

Section 5.2 identifies some of the most pressing transmission and intermediate pipeline
sustainment issues, organized by region. Additional background information is provided in

73

This estimate is made using a current propane energy consumption of 210,000 GJ/year, a propane emission factor
of 61 kgCO2e/GJ and a natural gas emission factor of 51.5 kgCO2e/GJ.
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Appendix D-1 and, as previously noted, distribution level assets and resource requirements are
discussed in the Utilities’ Five-Year Capital Plans and Appendices D-2, D-3 and D-4.

5.2.1 Approach to Sustainment Planning
Understanding how and why an asset fails and the risks associated with those failures enables
development of appropriate sustainment programs that minimize costs while ensuring the
ongoing safety and reliability of the natural gas delivery system. In response to the challenges
posed by aging infrastructure, in 2010, FEU initiated the development of a long-term capital
planning approach, or Long Term Sustainment Plan (LTSP) approach as an asset management
process enhancement. The subsequent development and implementation of the LTSP
approach has enabled the FEU to create and support long term asset replacement plans and
capital expenditures by developing a relative risk framework that continually measures asset
health and identifies specific areas of concern that require further evaluation or action. This
relative risk framework provides a tool that, in conjunction with FEU’s other Integrity
Management Program activities, facilitates proactive decision-making on appropriate mitigating
actions. This proactive decision-making tool, in turn, will assist in ensuring that asset
replacements are made only where needed and supported by data, thereby reasonably
minimizing the need for early asset retirements.
The FEU have been proactive in implementing the LTSP process and convening a LTSP project
team that has developed:


An enhanced understanding of asset condition and the future reliability of natural gas
delivery assets;



A sustainable methodology to identify and prioritize capital work required as much as 20
years into the future; and,



A prioritized list of future projects and programs required to ensure the ongoing
operation and maintenance of a safe and reliable natural gas delivery system at the
lowest reasonable cost.

The implementation of the LTSP process has led to the identification of areas of concern from a
sustainment perspective, and further analysis has enabled the creation of long-term
sustainment capital plans (Sustainment Plans) for FEU’s distribution and transmission assets.
For each asset, the relative probability and consequence of failure is evaluated, which together
reflect the level of relative risk of the asset. The relative probability, consequence and risk are
expressed by means of a numerical score calculated via customized criteria evaluating possible
failure modes and causes. This process uses geospatial analysis software and a custom
database application to extract data from FEU’s geographical information system in real-time,
as well as using data from other enterprise and external systems and records. The data input
into the risk assessment is objective and represents the most current available information,
supplemented by manual analysis where necessary.
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The risk scores derived using the above methodology and the underlying factors used to
calculate the scores can be used to evaluate asset condition and pinpoint areas to be analyzed
further for potential replacement or mitigating actions. These results support the decisions of
asset management staff in identifying long term programs and projects, and in prioritizing those
programs and projects relative to one another. Programs and projects identified are added to
the FEU’s capital projects and executed under sustainment management processes.
In the 2010 LTRP, the Utilities stated that they had embarked on a plan to enhance their asset
management practices in order to be able to better manage the impacts of aging assets.74
Through this exercise, the Utilities have gained a better understanding of asset condition and
the impact of age, and have realized that age is not the causal factor that affects the probability
of asset failure. Rather, the probability of failure is determined by the presence of threats such
as corrosion or natural forces which act on the pipe. For example, corrosion is dependent on
factors including coating and mitigating measures such as cathodic protection. Steel pipe that is
properly coated and has effective cathodic protection has little threat of corrosion and can last
virtually forever. Polyethylene pipe was expected to last 35 to 40 years when it was first
installed in the early 1980s; however, samples of such pipe of this age removed from service in
2011 were tested by an independent laboratory and showed no degradation in performance.
Thus, an asset’s risk is dependent on the presence of threat factors which the asset
management project team identified through literature, experience and expert knowledge. This
approach ensures that the FEU’s resources are allocated to where they are most effective at
mitigating threats to pipe condition, which thereby maximizes the cost-effectiveness of each
dollar spent and optimizes the service life of assets.

5.2.2 Transmission and Intermediate Pressure Sustainment Plans
Sustainment capital expenditures increased from 2010 through 2013 and are expected to
continue to increase. A number of major projects have been identified as requiring further
analysis and the FEU continue to gather, assess, and analyze the information needed to
determine what, if any, mitigating actions are necessary. Although safety remains the primary
component of assessing risk, the FEU also strives to ensure that customers pay only for
projects that are required to continue the ongoing safe, reliable delivery of natural gas.
The following sections review the FEU’s intermediate and transmission pipelines by region from
a sustainment perspective. As noted below, sustainment issues in the Lower Mainland service
area have been identified as those requiring the most immediate attention. To address these
issues in a holistic manner, capacity needs and alternatives from Section 5.1 have been brought
into consideration to develop the FEU’s comprehensive system sustainment plans. While the
LTSP process for each of the FEU’s service regions looks out up to 20 years, it recognizes that
the condition and risk factors associated with assets will change over time and assets that
exhibit higher risk factors need more immediate attention. Therefore, rather than setting
74

The FEU and other entities in B.C. that manage the province’s energy, transportation, water and wastewater
infrastructure are all faced with managing the impact of aging assets.
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definitive time period boundaries for sustainment plans (i.e. a 5-year, 10-year or 20-year
Sustainment Plan), the plans identify when nearer term projects are required and therefore
when the costs for those projects need to be included in the five-year capital plans or,
depending on the size of the projects, when CPCN applications need to be developed and
submitted to the Commission.

5.2.2.1 FEVI Transmission System
As noted in Section 5.1.2.1, the FEVI transmission system is comprised of 626 km of high
pressure pipelines including three twinned marine crossings of the Georgia and Malaspina
straits, three compressor stations, and the Mt. Hayes LNG storage facility in Ladysmith. As the
FEVI transmission system is relatively new, and in good condition, it is not surprising that the
relative risk of failure associated with this system is lower than that for certain areas on the FEI
transmission system. Although the FEU continue to analyze and assess the relative risk across
all of its service regions, the initial focus of detailed sustainment plans is on the Coastal
Transmission System, where the relative risk is highest.

5.2.2.2 FEI Coastal and Lower Mainland Intermediate Pressure System
As noted in Section 5.1.2.2, the CTS consists of a 265km network of pipelines providing gas
transportation from the Huntingdon-Sumas trading point to various metering and regulating
stations in the Fraser Valley, Metro-Vancouver and Coquitlam areas (refer to Figure 5-4 for a
diagram of the CTS layout). As Sustainment Plans discussed in this section include
intermediate pressure pipes as well as transmission pipes, this network is referred to as the
Coastal System for the remainder of this discussion. The Coastal System delivers gas to core
market distribution networks in the Lower Mainland, and provides transportation service to BC
Hydro’s Burrard Thermal Generating Station and to the FEVI transmission system at Eagle
Mountain in Coquitlam. The Lower Mainland Intermediate Pressure (IP) System is a network
that delivers gas to pressure regulating stations throughout the service area, and is fed primarily
from Fraser Gate and Coquitlam Gate stations with a minor feed through Patullo Station.
Pressure Regulating stations then reduce pipeline pressure from intermediate pressures to
distribution pressures for delivery to the Lower Mainland as shown in Figure 5-14.
The FEU LTSP team has identified a limited number of high priority sustainment issues on the
Lower Mainland IP System and the Coastal System. While projects at FEU are typically
identified, budgeted and executed as discrete assets, in reality, the natural gas delivery system
is a series of integrated assets and changing one asset impacts others. Correspondingly,
planning projects and assessing the requirements for those projects must be done at a system
level instead of at the asset level. This is especially true for the complex system in the large
urban environment of the Lower Mainland service area shown in Figure 5-14. Project planning
for sustainment needs on the Coastal System in particular incorporates consideration of the
system capacity needs and alternatives previously identified in Section 5.1.
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Figure 5-14: Aerial View of the Lower Mainland Intermediate Pressure, Transmission Pressure,
and a Portion of the Distribution Pressure Systems Under Consideration
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Figure 5-14 is a diagram of the Lower Mainland with transmission pipelines indicated in red,
intermediate pipelines in blue and yellow, and a portion of the distribution pressure pipeline
system in green. A number of projects have been identified by FEU for the Lower Mainland
system over the next five to ten years as a result of the LTSP process and are summarized in
Table 5-3. In keeping with the FEU’s commitment to dialogue with Aboriginal communities on
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an ongoing and timely basis, FEI has initiated consultation with affected communities and have
engaged First Nations in the area through the system sustainment planning process.
The following projects (except for Burns Bog) will be submitted through two CPCN applications
in 2014. The first CPCN will include a pipeline replacement of Coquitlam IP and a 700 meter
section of Fraser Gate IP, in addition to pipeline loops of Nichol to Port Mann and Cape Horn to
Coquitlam (identified in Table 5-3 as Nichol to Coquitlam); the second CPCN will include the
Nichol to Roebuck pipeline loop. Although the Fraser Gate seismic upgrade project is listed
below with an estimated at $3 to $4 million (therefore under the $5 million CPCN threshold), it is
included here as it is an integral part of the assessment of the Lower Mainland natural gas
delivery system. Additional inspection and analysis must be conducted before determining an
appropriate course of action for Burns Bog.
Table 5-3: Portfolio of Proposed Sustainment Projects for the Lower Mainland Service Area
Pipeline

Sustainment Issue

508 mm Coquitlam
Gate IP Pipeline

A number of leaks have been experienced
on this pipeline, and subsequent
investigative digs led to the identification of
active corrosion on multiple sections. The
leaks and corrosion are due to disbonding
of a field-applied coating at the girth-welds.
Based on the leak history and evaluations
of the investigative digs, the pipeline has
been assessed as nearing the end of its
service life and requires replacement.

Replace the 508 mm pipeline—
consider
increasing
pipe
diameter to improve security of
supply and to enable mitigation
of seismic issues on the Fraser
Gate IP pipeline (see below).
Estimated cost $125 to $200
million. This replacement is
linked to other projects as
noted.

762 mm Fraser Gate
IP Pipeline

High risk of failure from seismic movement.
Analysis indicates either replacement or
stabilization of 700 m of the 762 mm
pipeline is required. However, Coquitlam
system capacity must be improved before
addressing seismic risk.

Options to enable work on
seismic upgrade:
 Install a temporary bypass
(not technically feasible due
to a railway obstruction).
 Reinforce/ increase backfeed capacity through the
Coquitlam 508 mm pipeline.
Estimated cost $3 to $4 million.
This project is only feasible
with increased capacity through
the Coquitlam Gate IP pipeline.
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Pipeline

Sustainment Issue

Proposed Solutions

Nichol to Coquitlam

The current pipeline capacity is inadequate
to supply Coquitlam Station and reinforce
the Fraser Gate IP outlet.

 Upgrade the 323 mm
Livingstone to Coquitlam
pipeline
(With
a
cost
estimate at greater than
$150 million, this option is
too expensive when a more
economical,
practical
solution exists).
 Loop the 508 mm TP
pipeline from Cape Horn to
Coquitlam. Estimated cost
$28 million; AND
 Loop the 610 mm TP
pipeline from Nichol to Port
Mann (to be done first, see
below).

Nichol to Coquitlam

In-line pipe inspections are required
between Fergusson Station and Port Mann
Station.

 Loop Nichol to Port Mann
with 914 mm pipeline.
Estimated cost $24 million.
 Move the 610 mm receiver
from Fergusson Station to
Port Mann. Estimated cost
$3 million.

Nichol to Roebuck

Analysis of risk from a security of supply
perspective indicates a pipeline loop is
required.

Loop Nichol to Roebuck with
1067 mm pipeline. Estimated
cost $22 million.

Burns Bog

High stress on pipeline due to ground
movement.

Conduct in-line inspection (ILI)
and analyze data before
proceeding.

Figure 5-15 below illustrates the proposed capital project locations on the Lower Mainland IP
System and the Coastal Transmission System. White lines indicate sections of pipeline that
must be replaced or looped and yellow stars indicate pressure regulating stations. Burns Bog
appears as a white oval instead of a line since additional inspection and analysis must be
conducted before determining an appropriate course of action.
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Figure 5-15: Aerial View of Proposed Capital Project Locations on the Lower Mainland IP System
and the Coastal Transmission System

Coquitlam Station

2nd & Woodland Station

Cape Horn Station
Marine & Elliott Station

Port Mann

Fraser Station

Nichol Station
Roebuck Station

Burns Bog

Source: FEU data overlaid on Google Earth mapping

Additional details of the analysis and planning for the Lower Mainland Intermediate Pressure
and Coastal Systems are provided in Appendix D-1. This discussion includes consideration of
how the system capacity requirements for the FEI CTS (Section 5.1.2.2) are integrated into the
system sustainment planning for the Lower Mainland.

5.2.2.3 FEI Interior Transmission System
An effort similar to the analysis being completed on the Coastal System is required on FEI’s
Interior System as the methodology developed through the LTSP process (referred to in Section
5.2.1) has identified certain areas on the Interior system that warrant further examination and
planning. Initial reviews have identified areas where there are integrity issues such as corrosion
and security of supply vulnerabilities. While the FEU’s Asset Management team is focusing on
the more immediate concerns identified on the Coastal System, examination of the Interior
Transmission System is an ongoing process that will result in a long term asset replacement
plan for the Interior system. These identified conditions will provide a starting point for in-depth
analysis that will be conducted in the future when FEI focuses more closely on sustainment
issues in the Interior. It is anticipated that a series of projects will be required for the Interior
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system similar to those identified above for the Lower Mainland in order to continue to provide
safe, reliable and cost-efficient natural gas delivery service.

5.3

UPDATE TO THE FIVE-YEAR CAPITAL PLAN

The FEU’s capital plans contain projects related both to capacity requirements and sustainment
requirements, and include both transmission and distribution system projects. The projects
included by the FEU in their capital plans are numerous and are therefore segmented into
regular capital expenditures and major capital projects.
Many of the regular capital
expenditures are smaller in nature and are therefore not identified in any of the preceding
discussion of long term major system capacity and sustainment needs, as is the case with many
of the distribution level projects. Five-Year Capital Plans are segmented as follows:
Figure 5-16: Expenditure Categories in the FEU’s Five-Year Capital Plans
• Category A – Customer-Driven Capital – Mains, Services and Meters

Regular Capital
Plan

• Category B – Transmission and Distribution Systems Integrity and
Reliability
• Category C – All Other Plans

Major
Capital Plan

• Capital projects that do not require a CPCN
• Capital projects that require a CPCN

Regular capital expenditures are categorized into Categories A, B and C. This category
excludes Capitalized Overheads, Contributions in Aid of Construction (CIAC) and Allowance for
Funds Used During Construction (AFUDC). Major capital projects are categorized into projects
that do not require a CPCN and those which do require a CPCN to proceed.
While notable capital expenditures are listed below, the FEI, FEVI, and FEW Five-Year Capital
Plans for the 2013-2018 period are presented in Appendices D-2, D-3, and D-4 to provide
context for this Resource Plan. The FEU are not submitting these Capital Plans for the
purposes of approval by the BCUC as part of its review of the 2014 LTRP. Consistent with past
practice, the FEU believe that the appropriate forum for review of its capital expenditures is
through its Revenue Requirements Application filings. As the FEU’s Five-Year Regular Capital
Plans and Major Capital Plans include all planned capital expenditures, the FEU believe that
this information satisfies the requirements of the statement of facilities extensions as set out in
Section 45(6) of the Act.
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5.4

RECOMMENDATIONS FOR SYSTEM REQUIREMENTS TO MEET GROWTH AND
SUSTAINMENT NEEDS

Sustaining the FEU’s existing natural gas system infrastructure and planning to meet future
demand growth are undertaken to ensure that planned improvements optimize operation of the
system as a whole. With annual increases in forecast peak demand and potential new sources
of demand from NGT and industrial sources, the FEVI, FEI CTS and FEI ITS transmission
systems will all face capacity constraints within the 20-year planning period. System
reinforcements are needed in the Lower Mainland portion of FEI’s natural gas delivery system to
address long term requirements for both system sustainment and capacity constraints. System
constraints related to capacity requirements in the Okanagan region of the FEI’s ITS are also
looming. The FEU’s LTRP recommendations to address system capacity and system
sustainment needs are to:


Develop comprehensive CPCN applications based on the Lower Mainland System
Sustainment Plan, and as such, integrating the CTS long term system capacity
requirements for submission to the BCUC in 2014. This work is underway and is
continuing as of the date of this LTRP.



Continue to monitor and study the system capacity constraints identified to occur in 2018
in the Okanagan region of the ITS and complete the analysis of system reinforcement
alternatives in anticipation of a CPCN application to the BCUC in the next three to five
years.



Prepare detailed system sustainment plans for the FEI Interior South, FEI Interior North
and FEVI service regions following completion of the project application and approval
processes related to the Lower Mainland System Sustainment Plan.



Implement the FEI and FEVI Capital Plans as approved by the Commission through the
appropriate Revenue Requirements filings.
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6. GAS SUPPLY
MANAGEMENT

PORTFOLIO

PLANNING

AND

PRICE

RISK

Gas supply portfolio planning and price risk management are key elements in providing secure,
reliable, and cost-effective supply for customers over the long term. Gas supply portfolio
planning (Section 6.1) includes the strategies and activities used by the FEU in securing gas
supply and contracting for storage facilities and transportation capacity to meet Core customers’
annual and peak load requirements. Price risk management (Section 6.2) includes the use of
both physical and financial tools and strategies to reduce market price volatility and provide
some rate stability for customers. Monitoring and understanding the natural gas marketplace
and its changes and developments are necessary for effective resource planning over the short
and longer term.
This section describes the FEU’s gas supply and portfolio planning and price risk management,
and addresses the requirement in section 44.1(2)(e) of the Utilities Commission Act. The LTRP
is not seeking approval of the FEU’s gas supply portfolio or the Companies’ price risk
management activities, as these approvals are sought through separate applications to the
Commission. Discussion of the Companies’ Annual Contracting Plans (ACPs) and Price Risk
Management Plans (PRMPs) is included in the LTRP in order to provide context for the
resource planning, price risk management and market price environment rather than for specific
Commission approval. The impact of demand-side measures to date is inherently considered in
the ACP since the short term demand forecast, on which the ACP is based, captures these
recent efficiency trends. Future ACPs will likewise consider future demand-side measures,
since the ACP is shorter term in nature and updated annually, thus addressing Section
44.1(2)(f) of the UCA.
Key factors in this portfolio planning include resource cost and availability, which are determined
in the natural gas marketplace. Consequently, gas supply portfolio planning activities must also
consider regional marketplace developments that will impact traditional regional gas flows and
supply and demand in the region, as well as the cost and availability of regional market
resources for the FEU (briefly highlighted in Section 6.1 and further discussed in Appendix A-2)
in both the near and long term. At this point in time, these developments include the shale gas
supply potential in northern B.C., initiatives by TransCanada Pipelines Limited (TCPL) in
capturing this B.C. gas for its Alberta markets and the potential for LNG exports from B.C. to
Asia. Furthermore, due to the limited gas infrastructure and resources including natural gas
storage capacity in the region, the FEU must often compete with other regional utilities, such as
those in Washington and Oregon, for these resources. Therefore, the FEU must continuously
monitor market developments and be proactive in relevant regulatory proceedings and resource
contracting to ensure effective gas supply portfolio planning for customers over the long run.
For managing price risk, physical tools such as commodity purchases and storage, as well as
financial tools such as hedges, help the Companies maintain the competitiveness of natural gas
and reduce the impacts of adverse market price movements on customer rates. As previously
mentioned in Section 2, while natural gas prices have fallen in recent years due to the increase
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in supply arising from shale gas developments, market price volatility still occurs due to
fluctuating supply and demand balances. Furthermore, natural gas prices are not expected to
remain at their current low levels for the long term. While the focus of price risk management in
the past has been primarily on short term planning, the FEU believe the current market price
environment creates opportunities for longer term strategies. Going forward, these could
include consideration of longer term instruments or tools that could improve long term cost
certainty and help provide stability in rates as well as ensuring security of supply for customers.

6.1

REGIONAL MARKET DEVELOPMENTS

Significant regional changes are occurring that will impact the FEU’s long term gas supply
resource contracting. Section 2 reviewed the natural gas commodity market, highlighting that it
is changing as a result of the development of new supply basins. Given that many of these new
basins are close to traditional consuming markets in eastern North America, this change affects
supply, demand, and pricing on both a North American basis, as well as regionally in B.C. In
part, these broad changes are leading to new developments and proposals that seek to improve
the region’s natural gas transmission systems and enable increased gas flows from production
areas in northern B.C. to markets in Alberta and B.C.’s west coast to support a number of LNG
export proposals. More information regarding these developments, including the potential to
expand FEI’s gas transmission system from Kingsvale on the Spectra system to Oliver on the
FEI system in the B.C. interior in order to diversify supply alternatives for major demand centres
in the PNW, is provided in Appendix A-2, Regional Gas Supply Infrastructure. With limited
alternatives from where supply can be cost-effectively sourced, it is critical that the FEU
continue to monitor and assess market developments and plan appropriately for longer term
resource contracting in order to continue to be able to meet the FEU’s objectives. These
developments will impact how the FEU plan and contract for resources to serve customers by
meeting the objective of providing safe, reliable and cost-effective natural gas service.

6.2

SUPPLY PORTFOLIO PLANNING

6.2.1 Background and Overview of the Gas Supply Planning Process
Basic elements of the gas supply portfolio are the gas commodity volumes that must be
purchased, the third party transmission or transportation pipelines that connect supply to
market, and the movement of gas to and from storage facilities as required. Gas supply is also
provided via the FEU’s own on-system LNG storage facilities.75 For the FEU, understanding
market dynamics, including identifying regional infrastructure opportunities that could benefit
customers over the long run, is critical. Competition among market participants for favourable
gas pricing and for physical capacity on the regional transmission infrastructure means that
utilities must always be vigilant in identifying regional developments that could negatively impact
75

The FEI-owned Tilbury LNG storage facility in Delta, B.C. has a capacity of approximately 0.6 PJ. The FEVIowned Mt. Hayes LNG storage facility near Ladysmith, B.C. has a capacity of approximately 1.6 PJ.
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customers or, conversely, identifying opportunities that could provide benefits. The FEU are
involved in helping to manage key regional issues that include ensuring the availability of
regional gas supply for their marketplace as well as the development and tolling of infrastructure
that facilitates the movement of supply to market (see Appendix A-2 regarding the Komie North
Decision for an example of this involvement).
The FEU file an Annual Contracting Plan (ACP) with the Commission each year, in which the
FEU assess the overall North American market and evaluate the regional market with respect to
supply and infrastructure. Key objectives of the ACP are:
1. To contract for resources which ensure an appropriate balance of cost minimization,
security, diversity and reliability of gas supply in order to meet the Core customer design
peak day and annual requirements.
2. To develop a gas supply portfolio mix which incorporates flexibility in the contracting of
resources based on short term and long term planning and evolving market dynamics.
While ACPs include development of gas portfolios for the upcoming gas contract year 76, they
must also consider resources available and market developments over the longer term as these
will ultimately impact the annual gas supply portfolio.
The FEU design their portfolios to provide secure and reliable daily gas supply to customers so
that both forecasted normal and peak design day demand is met. Supply resources include
contracted term and spot supply, gas injected and withdrawn from various leased storage
facilities, and company owned on-system LNG facilities. Many of these resources are
contracted for the long term if they are cost-effective and reliable, and if there are concerns with
their long term availability. Over the short term, the portfolios do not change significantly from
year to year. However, the portfolios can change over the long run as market changes occur
and new infrastructure is developed.
The FEU continuously assess their mix of pipeline, storage and supply options in order to
balance security and diversity of gas supply, while attempting to minimize the cost of the total
portfolio. Contracting considerations for storage facilities are generally planned to cover a
longer time horizon, such as three years or greater, due to risks with limited availability of such
resources in the region as a whole. The ability of the FEU to continue to provide gas supply to
Core market customers under severe winter conditions and emergencies requires contracting
for a variety of resources within the portfolios. The diversity of resources also facilitates the
provision of backstopping supply in the event of supply failure for those customers who have
chosen to purchase their commodity supply from natural gas marketers under the Customer
Choice program. For example, Figure 6-1, illustrates the forecast peak77 and normal load for
76
77

Gas contract year spans the 12 months from November 1 to October 31.
For gas supply planning purposes, peak demand is defined as the design day demand, or the amount of natural
gas demand that is forecast on the coldest day expected to occur over a 20 year period. Refer to Section 3.4 for
additional explanation of design day demand.
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FEI (including FEW) and the broad mix of resources needed to meet demand for the 2013-14
gas contract year.
Figure 6-1: 2013-14 FEI Forecasted Peak and Normal Loads vs. Resources

The forecast normal and peak load profiles have not changed significantly over the past few
years. However, this could change in the future. A number of developments, including for
example, those related to industrial growth spurred by the current low natural gas price
environment, could impact the resource mix included in the portfolios. Additionally, regional
developments related to potential LNG exports and increased demand from Alberta for supply
from northeast B.C. could affect the development of additional infrastructure that increasingly
ties northeast B.C. production into new markets. The impact of these changes may drive the
need to consider a different mix of resources in the portfolios in order to ensure a continued
ability to reliably meet demand.

6.2.2 Sources of Natural Gas Supply
This section describes the current sources of natural gas supply in the region and the
transmission and storage assets required to bring the gas commodity onto the FortisBC system.
The FEU and other utilities in the U.S. PNW access gas supply that originates from the Western
Canadian Sedimentary Basin (WCSB). They also compete for a variety of storage and pipeline
resources that are available in the region. Gas supply from the WCSB includes gas supply that
is sourced from B.C. and Alberta that travels on Spectra’s Westcoast and TransCanada’s
pipeline systems for delivery to various market centres. PNW utilities also access a portion of
their gas supply from the Rockies basin in the U.S. although the amount of pipeline capacity that
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facilitates this movement is currently constrained. Figure 6-2 shows an overview of the FEU’s
operating region and the market supply hubs, pipelines and storage facilities located within it.
Figure 6-2: Regional Supply Resources – Pipelines, Storage and Trading Hubs

On-system storage
Third party storage
Market hub
Transmission pipeline

The FEU contract with third parties such as Spectra, TCPL and Northwest Pipeline (NWP) for
transportation capacity in order to move supply purchased at different market supply hubs, and
withdrawals and injections from storage facilities for delivery to the FEU’s transmission system.
Contracting for transportation on Spectra’s T-North and T-South system provides the FEU with
access to gas supply from northeast B.C. that is mainly purchased at the Station 2 hub, and
supply that is withdrawn from the Aitken Creek storage facility. Contracting for capacity on
TCPL’s NGTL and Foothills BC systems allow the FEU to access gas supply from the Alberta
and Kingsgate markets and storage facilities, while capacity on NWP provides access to supply
from storage facilities south of the border in Washington and Oregon states. The FEU are also
able to access short duration but high volume gas supply from FEU-owned and operated LNG
storage facilities that are located in the Lower Mainland (Tilbury) and on Vancouver Island (Mt.
Hayes).
Gas supply sourced from Alberta is transported on TCPL’s Foothills BC system to an
interconnecting point on FEI’s Southern Crossing Pipeline (SCP) system at Yahk for delivery to
various communities in the B.C. Interior.
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Figure 6-3: FEI’s Southern Crossing Pipeline and Interior Transmission Pipeline (TP) System

Gas supply from the SCP system can also be accessed by customers in the Lower Mainland
due to the SCP’s ability to connect with FEI’s pipeline via a 12” pipeline that runs between Oliver
and Spectra’s T-South system at Kingsvale. The existing Kingsvale to Oliver and SCP lines
also have the ability to flow in the opposite direction, whereby supply accessed from Station 2
can flow from west to east. This west to east movement has provided value to FEU customers
and other shippers that operate in the B.C. marketplace, especially in the summer months when
gas can be purchased at Station 2 and sold at Kingsgate for greater value than if resold at
Huntingdon. Currently, this system has capacity constraints that restrict the amount of gas that
can flow in both directions.

6.2.2.1 Kingsvale to Yahk Pipeline Constraint
The amount of gas that can be transported between Kingsvale and Yahk (in either direction) is
limited by the current capacity of the Kingsvale to Oliver segment. To remove this constraint,
FEI has assessed a potential to loop its 12” pipeline between Oliver and Kingsvale over a length
of approximately 161 km and adding compression facilities to increase bi-directional flow
between Spectra’s T-South system and the Foothills BC system using the SCP. New shale gas
developments in northeast B.C. are also driving infrastructure development as shippers seek
ways to move new production to market. Removing the constraint on FEI’s system between
Kingsvale and Oliver also creates an opportunity to expand transportation services to provide
improved access to markets for growing natural gas production. By removing this physical
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constraint on its pipeline system, FEI would be well-positioned to capture this opportunity while
also providing increased long term diversity and security of supply for its customers.

6.2.3 Importance of Diversification of Gas Supply Resources
It is critical that the FEU’s supply and resource portfolio incorporate a flexible variety of
resources ranging from purchased term and spot gas supply, seasonal and short duration third
party storage contracts, and high volume on-system resources. Accessing gas supply from a
variety of locations and sources provides the Utilities with diversity within their total pool of
resources, which helps mitigate locational supply disruptions while allowing for costeffectiveness within the FEU’s portfolios.
Each resource within the portfolio has different characteristics and function to meet Core load
requirements. For example, while seasonal winter supply is used to meet average winter loads
during each day of the winter, peaking resources such as Tilbury LNG storage are designed to
be used on only the coldest days of the winter. The resources are selected based on how they
meet the load profile, cost and their availability in the marketplace.
The FEU’s market area storage and peaking resources are important for helping to meet
forecast design peak day requirements and can include the following:


Kingsgate and Huntingdon spot and peaking supply;



Market area storage (Jackson Prairie Storage and Mist);



On-system storage (Tilbury LNG and Mt. Hayes LNG); and



Industrial supply curtailment.

The FEU and other utilities in the PNW rely heavily in the winter months on gas supply
originating from northeast B.C. that is transported on Spectra’s Westcoast T-North and T-South
pipelines. To manage the risk of supply interruptions associated with well freeze-offs, upsets in
processing plants, and potential transmission force majeure events, the FEU source gas from a
wide range of producers that have supplies flowing out of the three largest plants—namely, Ft.
Nelson, McMahon and Pine River plants—as well as from several smaller facilities for delivery
to Station 2. In addition, in the past, the FEU have negotiated base load supply purchase deals
directly at the outlet of the Fort Nelson plant in order to ensure long term supply with producers
active in the Horn River basin.
The risks associated with processing and pipeline infrastructure outages or incidents are
mitigated largely through seasonal and shorter duration storage resources, which include
facilities located in B.C., Alberta and the PNW. In addition, the FEU’s own on-system LNG
storage resources are available to further provide high volume gas supply during critical
circumstances.
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The FEU use their storage resources to balance system loads on a daily basis, particularly
during cold snaps in the winter months when intraday fluctuations can be severe. Seasonal
storage facilities such as Aitken Creek provide term supply in the winter months and assist in
load balancing during normal winter weather.
Market area storage facilities, such as Jackson Prairie (see Figure 6.2) in the PNW (Washington
and Oregon states), provide the FEU with a valuable shorter duration balancing tool for further
managing intraday load fluctuations, particularly during cooler and peak weather conditions.
During extreme weather conditions, the FEU rely on the on-system LNG storage facilities at
Tilbury and Mt. Hayes to provide high volume gas supply upon very short notice. Supply from
these two facilities is able to reach the FEU’s largest load regions within a span of a few hours
due to the on-system location of these facilities. The access to high volume on-system LNG
resources provides the FEU’s customers with secure and reliable gas supply in the event of
unplanned outages or when the PNW region undergoes a severe cold snap.

6.2.4 Long Term Supply Planning and Contracting Strategy
Due to these regional and North American gas market developments, the FEU must continue to
be proactive in securing reliable and diversified gas supply cost-effectively over the long term.
In order to meet these objectives, the FEU will use the following broad strategies to secure
future resources:


The FEU will continue to actively participate in pipeline infrastructure developments,
tolling proceedings and other initiatives to ensure that the marketplace in B.C. offers
supply liquidity and competitive pricing compared to neighbouring regional markets.



The FEU will continue to establish key relationships with major producers that plan to
develop gas supply in the Horn River, Montney and other producing regions of B.C. over
the long term, including those actively involved in attempting to develop LNG exports to
Asian markets.



The FEU will evaluate opportunities within its own operating region to improve
infrastructure that will provide greater access to markets, leading to better diversity and
reliability within the gas portfolio over the long term.

6.3

PRICE RISK MANAGEMENT

The FEU operate in a marketplace characterized by volatile market prices and competing
sources of energy for customers. Ensuring that natural gas rates remain competitive with other
energy sources, maintaining affordable and reasonable rates for customers, and reducing
market price volatility are fundamental to retaining existing load and adding economic new load.
Both FEI and FEVI have developed diversified procurement strategies within their respective
ACPs and, in the past, have utilized price risk management plans (PRMPs) to manage
commodity price risk and facilitate competitive natural gas rates. While the cost of natural gas
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relative to other energy sources can be a factor that is considered by energy users, the FEU
recognize that other factors are also important—such as government and public policy and
GHG emissions.
The FEU’s price risk management activities are aimed at protecting customers from market
price volatility and helping to ensure the competitiveness of natural gas. While the
competitiveness of natural gas and market price volatility have improved in recent years (as
discussed in Section 2 and Appendices A-1 and A-3), there is less certainty of these conditions
going forward and over the longer term. While the focus of price risk management in the past
has been primarily on short term planning, the FEU believe the current market price
environment creates opportunities for longer term strategies. In the future, these could include
consideration of longer term instruments or tools, such as fixed price purchases or investment in
natural gas reserves. Not only do these provide long term cost certainty and help provide
stability in rates, but they also ensure security of supply for customers.

6.3.1 Physical Resources
The FEI (including FEW) and FEVI gas supply portfolios include diversified commodity, storage
and transportation resources to maintain supply reliability and moderate commodity price
uncertainty. This strategy is outlined in the ACPs (which cover a shorter time horizon than the
LTRP) submitted to the Commission for review. The executive summary of the FEI-FEVI 201213 ACP is included in Appendix E. While ACPs include the portfolio of resources for each
upcoming gas year, they also include long term resource planning, resources and contracts that
extend for ten years and longer.
Volatility in natural gas prices is managed by maintaining access to liquid trading hubs, utilizing
a variety of storage and transportation resources, and using different pricing structures and
contract terms. The FEU consider access to appropriate natural gas infrastructure and
minimizing reliance on any one price point a critical element of price risk management. The
FEU diversify their gas supply portfolios to manage price risk, including taking into consideration
the following measures:


Diversifying gas pricing by purchasing at various supply hubs, including Station 2,
Huntingdon, AECO/NIT and Kingsgate;



Purchasing physical supply at daily and monthly prices;



Procuring seasonal and market area storage capacity and deliverability from third
parties. Storage provides a natural physical winter hedge by locking in the value
between summer and winter gas prices for gas that will be used during the heating
season. Storage also increases security of supply and reliability by significantly reducing
the risk of gas well or plant upsets and by providing greater operational flexibility (day-today and intra-day nominations) for load balancing to meet unexpected changes in supply
or demand;
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Contracting for base load supply based on the average daily load over the contract year.
In the summer, any base load supply that is not needed to meet load is injected into
storage so that it will be available to help meet higher demand in the winter months;



Diversifying storage resources with different facilities and staggered contract expiry
dates. The FEU contract for storage capacity at several facilities including Aitken Creek
in B.C., Jackson Prairie Storage and Mist in the U.S., and Niska and TGSP
(TransCanada Gas Storage Partnership) in Alberta. Storage contract terms and expiry
dates are staggered to provide optionality for portfolio shaping, reduce negotiation failure
risks, and alleviate the need to contract for large volumes of storage capacity,
particularly during periods of high storage prices. FEI recently renewed a portion of
expiring Aitken Creek capacity for ten years to provide longer term resource security and
to maintain diversity in the portfolio;



Contracting for transportation capacity with staggered expiry dates. The FEU have
pipeline contracts with terms ranging between one to twenty years, however, the
majority of its contracts are negotiated for terms of five years or less. Staggering expiry
dates reduces the risk of having to re-contract for all or most of the required
transportation capacity at once, and provides the flexibility to adjust capacity-based
changes to supply and storage resources. With limited exceptions, transportation
agreements currently have full or limited renewal rights upon notification as specified
under the respective contracts;



Contracting for transportation capacity to access different market hubs. The FEU have
firm transportation contracts with Spectra, TransCanada (in B.C. and Alberta), NWP and
SCP to diversify sourcing of supply from numerous supply hubs; and



The Tilbury and Mt. Hayes LNG facilities are utilized to balance the load in cold or
extreme weather conditions, or to provide gas supply during emergency conditions. The
high level of deliverability from these facilities will greatly assist in managing price
volatility at the Huntingdon marketplace while providing a secure source of on-system
gas supply.

Other potential instruments or tools for managing longer term market price volatility include long
term fixed price contracts or investment in natural gas reserves. Long term fixed price contracts
would involve the FEU purchasing physical supply from a natural gas producer at a fixed price
for a term of up to ten years. Investment in natural gas reserves would provide even longer
term price protection. This would typically involve entering into a joint venture arrangement with
a natural gas producer, wherein the right to a portion of the gas production is earned by paying
a share of the costs to develop the gas plays. This type of transaction would not provide the
same degree of price certainty as a hedging or fixed price purchase strategy but would provide
cost-based supply for a longer period of time.
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6.3.2 Locational Basis Risk
Locational basis risk results when the pricing at one market hub disconnects from that of other
regional market hubs. The Huntingdon market hub, with its Sumas pricing, is considered to
have relatively high locational basis risk, due to regional market forces that can severely
disconnect prices from other market hub prices, such as AECO/NIT and Station 2, and cause
high volatility in prices. Such periods of pricing disconnects occur when increased demand in
the PNW region exceeds the delivery capacity at Huntingdon and causes Sumas prices to
increase significantly above other prices.
The FEU are somewhat limited in their ability to reduce this basis risk due to the limited regional
resources available to the PNW utilities. Key means to manage this locational basis risk include
contracting for market area storage, relying on on-system LNG resources, and reducing
Huntingdon supply in the portfolio when possible. The use of storage and on-system LNG
resources also provides the Companies with much needed intraday flexibility, overnight
withdrawals, and security of supply in the portfolio. The Mt. Hayes LNG facility has also recently
reduced the need for peaking supply at Huntingdon during extreme weather, thereby reducing
portfolio exposure to Sumas prices. With the availability of market area storage, the Companies
are also able to cycle gas over the winter months to maintain adequate deliverability for use in
times of high demand.
This Sumas price disconnection risk is not expected to diminish in the short term given the
current infrastructure in place, winter demand in the region, and the potential for greater power
generation and industrial demand. New infrastructure in the region that brings more gas supply
to the Huntingdon and PNW I-5 demand corridor78 could help reduce some of this basis risk
over the long term. The FEU will continue to monitor developments in this regard and take
appropriate measures to protect the Companies’ customers.

6.3.3 Financial Hedging
Hedging strategies are another way of managing regional basis risk and price volatility.
Hedging involves the use of financial derivative instruments wherein the market price for gas
supply purchases is converted to a fixed price or capped price via a transaction with a
counterparty such as a bank. The benefits of this approach include greater gas supply price
and cost certainty and protection against rising market prices. It is important to note that
hedging directly impacts the cost of gas supply while other rate smoothing mechanisms, such
as the use of deferral accounts, do not directly impact gas costs but rather defer costs or
surpluses for refunding to a future point in time.
In the past, hedging by the FEU has been outlined within its PRMPs and has been shorter term
in nature, with hedging up to five years out. The current low market gas price environment
creates the opportunity for longer term hedges, providing greater cost certainty and stability in
78

The I–5 demand corridor includes B.C.’s Lower Mainland and Vancouver Island, Western Washington and
Western Oregon.
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the portfolio. The FEU will continue to evaluate such opportunities which can provide longer
term price risk management.

6.4

CONCLUSION

Effective gas portfolio planning and price risk management on both a short and long term basis
enables the FEU to secure cost-effective, reliable gas supply and also reduce rate volatility for
customers. Given the significant marketplace developments in terms of North American gas
supply, demand and pricing as well as regional infrastructure changes, the Utilities must
continue to monitor changes and be proactive in assessing challenges and identifying
opportunities.
Regional market developments (discussed in Appendix A-2) such as infrastructure initiatives to
facilitate the movement of natural gas from B.C toward the Alberta market and west to supply
LNG export projects may change traditional regional gas flows, along with supply and demand
balances and pricing. By monitoring these developments and responding to changes through
portfolio planning, the FEU can help ensure they continue to access cost-effective supply for
Core sales customers. The FEU will continue to examine these regional developments and
participate in regional project approval processes wherever they see a need to act to protect
their customers’ interests in maintaining secure, cost-effective supply sources and infrastructure
over the long term. This includes continuing to examine potential opportunities on the FEU’s
own transmission and storage systems, such as expanding the FEI transmission system
between Kingsvale and Oliver, in order to improve supply security and diversity for the region.
As discussed in Section 2, natural gas prices are near their lowest levels in a decade. However,
market price volatility continues to be present and recent price forecasts suggest that future
market prices will likely be higher as supply and demand come into a more sustainable balance.
Effective price risk management can help reduce this market price volatility and is fundamental
to retaining existing load and adding cost-effective new load. The FEU will continue to explore a
range of price risk management activities to mitigate the impacts of price increases and volatility
on customer rates in both the near and long term. The FEU will also continue to make separate
applications to the Commission for approval of the risk management activities that the
Companies believe are in the best interests of their customers.
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7. STAKEHOLDER ENGAGEMENT
Connecting with customers, communities and other stakeholders on long range planning issues
is of critical importance to the FEU. Effective stakeholder engagement provides valuable insight
that can impact the energy planning process, demand forecasting and EEC program
development, through to the development of an action plan for implementing the Utilities’
preferred resource solutions.
When soliciting stakeholder input during the resource planning process, the BCUC’s Resource
Planning Guidelines encourage utilities to “focus such efforts on areas of the planning process
where it will prove most useful and to choose methods that best fit their needs.” For this LTRP,
the FEU have improved both the scope and quality of stakeholder consultation activities.
Between 2011 and 2013, the Utilities managed a number of initiatives to offer stakeholders the
opportunity to participate in discussions to inform the 2014 LTRP. These activities included:


Workshops with the dedicated Resource Planning Advisory Group (RPAG);



Community Consultation workshops in communities served by the FEU; and



Other activities that indirectly inform the resource planning process, including dialogue
with First Nations, advisory groups, industry associations and other stakeholders.

The FEU consider stakeholder consultation for resource planning to be an ongoing process and
one element of the many stakeholder activities that the Companies undertake for a range of
purposes. This section summarizes the range of stakeholder consultation initiatives leading up
to the 2014 LTRP.

7.1

RESOURCE PLANNING ADVISORY GROUP

The RPAG engages strategic stakeholders representing municipalities, government, First
Nations, customers, associations and organizations in the development of the LTRP. The group
consists of members with interest and experience in the resource planning process and
significant industry knowledge that provide key insight and feedback to the FEU.
RPAG workshops provide a forum for discussing many broad themes, including but not limited
to the following:


LTRP process, inputs and analytical results;



Forecasting methodologies and results;



FEU initiatives and expectations;



The energy and emissions planning environment; and



Energy and emissions policy and regulation.
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The FEU held seven RPAG workshops between 2011 and 2013 to review key steps in the
LTRP process and discuss inputs into the 2014 LTRP (refer to Table 7-1 for meeting dates and
list of major topics discussed). Engagement from attendees was in the form of questions and
discussion throughout each presentation, as well as interactive sessions allowing for more indepth discussion and feedback. The RPAG also had the opportunity to take site visits to the
Tilbury LNG facility and the Waste Management CNG fuelling station, which allowed members
to increase their understanding of the FEU’s infrastructure and operations.
Table 7-1: RPAG Meetings and Major Topics Covered
RPAG Meeting Date

Topics Discussed

May 5, 2011






January 10, 2012

 Scenario Development Workshop: scenario analysis overview
and approach, critical uncertainties, scenario themes

February 9, 2012

 Site visit to Waste Management CNG fueling station
 Gas supply and energy prices
 Review of scenario development

May 29, 2012






Site visit to Tilbury LNG facility
Community consultations
Asset management planning
New technologies

October 23, 2012







End-use forecasting
Residential baseline forecast
Energy calculator
Natural gas for transportation
Renewable Natural Gas Offering

March 20, 2013






Scenario assumptions review
Forecast results
Peak demand and system constraints
Update on EEC potential and impact on demand

November 7, 2013






Overview of LTRP and results
Integrated results for sustainment and capacity planning
Rate impact analysis (demand scenarios, EEC savings & NGT)
Key issues and outcomes

Customer and energy demand
EEC update and planning
Energy and emissions planning environment
Future scenarios and sensitivities

The RPAG has been instrumental in helping the FEU to complete the 2014 LTRP. For
example, in addition to identifying the critical uncertainties that led to development of scenario
inputs for the end-use annual demand forecasting approach, the RPAG has provided guidance
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regarding the FEU’s consideration of the potential market transformation of NGT activities in
B.C. As resource planning is an iterative and on-going process, some of the feedback and
recommendations received from the RPAG during this planning period will also be considered
by the FEU in the next iteration of the resource planning process.

7.2

COMMUNITY CONSULTATION WORKSHOPS

The FEU recognize the importance of considering diverse community perspectives when
planning for the future, and have established resource planning Community Consultation
workshops to gather feedback from stakeholders throughout the FEU’s service territories.
Individuals involved in a variety of roles are invited to attend these ongoing events, including:


Community planners/developers;



Energy and sustainability managers and professionals;



First Nations representatives;



Municipal community leaders;



Energy and sustainability non-profit organizations;



Real estate builders and developers;



Large businesses/manufacturers;



Local businesses and business associations; and



Other interested parties.

Twenty-one Community Consultation workshops were held between 2011 and 2013 in
communities across British Columbia79, with over 150 registrants. These workshops sought
input on a variety of topics related to resource planning including distribution and safety,
demand forecasting, the impact of demand for renewable thermal energy and EEC. The FEU
presented plans to meet the future needs of customers and communities, and discussed issues
affecting energy supply and demand, along with other initiatives to help meet future energy
needs such as such as renewable natural gas and natural gas for transportation.
Themes that were consistently identified by stakeholders included:

79



Finding solutions to reduce GHG emissions;



New FortisBC Alternative Energy Services offerings such as district energy systems;



NGT and biomethane;

Burnaby, Campbell River, Castlegar, Coquitlam, Courtenay, Cranbrook, Duncan, Gibsons, Kamloops, Kelowna,
Kimberley, Langley, Nanaimo, Powell River, Prince George, Revelstoke, Surrey, Trail, Vancouver, Vernon and
Victoria.
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Programs to help customers and communities manage energy costs and emissions
including EEC and High Carbon Fuel Switching;



Advanced metering and billing options;



Gas pricing trends; and



Coordinating activities between utilities and municipalities.

Overall, the 2014 LTRP Community Consultation workshops facilitated the sharing of valuable
long term planning information between stakeholders and the FEU. In particular, the workshops
assisted the FEU in identifying energy issues or planning opportunities in municipalities
throughout B.C. Stakeholders appreciated the opportunity to learn about the FEU’s initiatives,
make direct connections with FEU staff, and offer feedback on the Utilities’ future plans.
Attendees gave positive feedback on the workshop evaluation forms and overwhelmingly stated
that they found the workshops both valuable and informative. The workshop discussions were
robust and customer-focused, and they demonstrated that the FEU’s long term planning
considerations align well with stakeholder expectations.

7.3

DIALOGUE AND ENGAGEMENT WITH FIRST NATIONS

The FEU are leaders in developing and building mutually beneficial working relationships with
First Nations communities. Understanding, respect, open communication and trust continue to
be the FEU’s aim when working with First Nations groups throughout the province.
The FEU work to ensure that First Nations’ interests are represented in the Companies’ various
advisory groups. The RPAG and EEC Advisory Group both include members that represent
British Columbia First Nations, which ensures that First Nations play an active role in the
ongoing resource planning process. In addition, First Nations representatives from across the
province—including the Lower Kootenay Band, Adams Lake Indian Band, Knucwentwecw
Development Corporation, Tseshaht First Nation and Lhtako Dene Nation—have participated in
Community Consultation workshops throughout the preparation of this 2014 LTRP.
The FEU’s Statement of Aboriginal Principles (see Appendix F) ensures the Companies’
business operations are conducted with respect for social, economic and cultural interests. One
of these principles declares the Companies’ commitment to dialogue through clear and open
communication with Aboriginal communities on an ongoing and timely basis for the mutual
interest and benefit of both parties.
To meet this objective, the FEU aim to establish an open dialogue with First Nations at the
earliest planning stages to ensure that First Nations consultation and accommodation
requirements are met. For example, from the outset of consideration of the Kingsvale Oliver
Reinforcement Project (KORP), the FEI have maintained ongoing communications with First
Nations representatives. Although an eventual decision was made in conjunction with the First
Nations to temporarily defer the KORP, positive relationships and a smooth transition from an
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active project to a temporarily suspended project helps to ensure that the parties maintain a
strong relationship. The importance of engaging First Nations “early and often” has been
reiterated by First Nations representatives at RPAG meetings.

7.4

OTHER CONSULTATION ACTIVITIES

The FEU communicate frequently with stakeholders on issues related to resource planning
through workshops, focus groups and other meetings that are not directly part of the LTRP
stakeholder engagement framework. These activities seek input on a wide range of energy
planning issues and solutions; feedback and dialogue from these events, although not focused
solely on resource planning, have also been used to inform the resource planning process.
Examples of these activities are summarized below:

7.4.1 EECAG Consultation
The dedicated EEC Advisory Group (EECAG) provides insight and feedback on a range of EEC
related issues and activities. During the development of the 2014 LTRP, the FEU consulted
with the EECAG for feedback on its approach to long range EEC forecasting. Specifically, the
EECAG was asked to:


Review the LTRP scenario and forecasting approach; and



Offer feedback on the FEU’s approach to forecasting EEC activities.

Feedback obtained from the EECAG helped the FEU to develop and refine its analysis of EEC
potential and also identify other issues of interest to EECAG members for consideration in future
LTRPs. The FEU will continue to consult with the EECAG on EEC-related issues during the next
resource planning period.

7.4.2 Industry and Market Involvement
The FEU meet regularly with industry associations and other organizations such as the
Canadian Home Builders’ Association (CHBA), QUEST (Quality Urban Energy Systems of
Tomorrow), the Urban Development Institute (UDI) and the Union of British Columbia
Municipalities (UBCM) in order to share information and insight. This dialogue is mutually
beneficial as it allows the FEU to stay abreast of industry trends and developments while
facilitating the distribution of important information to stakeholders.
The FEU’s involvement with such organizations allows the Companies to develop a more
comprehensive picture of how the energy market is evolving. Participating in conferences,
workshops and other engagement opportunities with these organizations has helped to position
the FEU as leaders in the marketplace, strengthen the Companies’ credibility, and generate a
number of business opportunities.
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7.5

CONCLUSION AND RECOMMENDATIONS

The FEU have a strong record of conducting effective stakeholder engagement activities,
though in a new initiative for this LTRP, the FEU have consulted a dedicated RPAG planning
group and hosted a number of Community Consultation Workshops to engage diverse
perspectives on the FEU’s planning activities across the communities that the Utilities serve.
These changes adhere to the BCUC’s stakeholder input guidelines and have been beneficial to
the development of this LTRP. The information gained through these activities is brought into
the LTRP process through informing the FEU’s market research and analysis, identifying long
term planning issues of concern to a number of stakeholder groups, and identifying interested
stakeholders who may become more engaged in the LTRP process. The FEU recommend
continuing with the RPAG and community consultation activities in order to build on the
successful interest and input obtained through these initiatives.
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8. 20-YEAR VISION FOR THE FORTISBC ENERGY UTILITIES
The BCUC’s decision regarding the 2010 LTRP included a requirement for the next LTRP to
describe a vision of the FEU in 20 years:
…pursuant to section 44.1(2)(g) of the UCA the Panel directs the following be included
in the next LTRP: 1. [FEU] – A 20 Year Vision. This vision could describe what [the
FEU] may look like in the future: its business lines, its customers, the expectations for
supply and demand and the major issues it will deal with over the 20 year resource plan
timeframe.80
The directive lists a number of areas appropriate to be covered in the 20-year vision. This
section of the 2014 LTRP has been developed in response to the Commission’s directive to
include a 20-year vision and thus presents a brief description of the FEU’s long term vision
along with the following:


The contextual background that in part defines the FEU’s 20-year vision for the LTRP in
response to this directive,



The challenges inherent in defining a 20-year vision and the limitations thereof, and



Those components of a 20-year vision as listed by the BCUC within their directive and
for which information is available to the FEU to include.

The FEU’s long term vision is to be B.C.’s trusted energy provider for safe, reliable and costeffective natural gas delivery services to their customers, and to be a healthy, growing
contributor to B.C.’s economy and to the well-being of B.C.’s communities. As such, the FEU
have examined a broad range of future potential conditions under which it must realize this
vision. The FEU’s approach has been to identify a set of resources to acquire that will meet the
range of potential futures analysed rather than to attempt to predict a most likely future and plan
only to that future, since the likelihood of correctly predicting the future is low.

8.1

CONTEXT AND LIMITATIONS FOR THE FEU’S LONG TERM VISION

The BCUC’s directive to include a 20-year vision in the next LTRP was made at a time when the
FEU were developing service initiatives to provide renewable thermal energy solutions
complimentary to the Utilities’ natural gas services. Since that time, the Commission has
undertaken a review of the regulation of renewable thermal energy solutions and determined
that it considers the Companies to be natural gas utilities only and that they should not provide
renewable thermal energy solutions81. As a result, some items that the Commission
contemplated for the 20-year vision are no longer appropriate for FEU’s 2014 LTRP. For
example, the FEU’s consideration of renewable thermal energy services is limited to the
80
81

BCUC Terasen Utilities 2010 Long Term Resource Plan Decision, February 1, 2011.
BCUC AES Inquiry Report, Dec. 2012.
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potential impact that such services provided by third parties may have on demand for natural
gas, rather than being included as a new initiative undertaken by the FEU.
Another important limitation to describing the FEU’s long-term vision is the degree of detail that
can be included. The Commission’s directive was made at a time when the outlook for natural
gas supply resources and long term gas price forecasts was different than it is today. The 20year vision directive does not appear to have contemplated the government’s shifting emphasis
on energy policy from GHG reductions within B.C. to the development of natural gas resources,
use and exports for economic development, job creation and global emission reductions. A long
term vision cannot be made so specific that it does not allow for such changes in the planning
environment.
The FEU have attempted to address the items outlined by the Commission for inclusion in its
20-year vision without being so specific that it quickly becomes outdated as changes in the
planning environment occur. In addressing the Commission’s directive for the inclusion of a 20year vision, the remainder of this section discusses how the LTRP has addressed:


market transformation,



the relationship between GHG reductions and demand,



the FEU’s forecasted contribution to B.C.’s GHG reduction targets,



the potential impact of new technologies and market conditions on demand for natural
gas,



new initiatives,



B.C.’s energy objectives,



B.C.’s Natural Gas and LNG Strategies,



the impact of long term demand variations on customer rates, and



key drivers impacting the need for resources.

8.2

MARKET TRANSFORMATION

There are three areas of market transformation that have been incorporated into the LTRP
analysis that the FEU can discuss: transformation of the market for natural gas as a
transportation fuel (NGT), a range of assumptions about how much renewable thermal energy
demand might replace natural gas demand in each of the future scenarios, and market
transformation of energy efficiency technology that is inherent in the EEC potential analysis.

NGT
Sections 3.3.7 and 3.4.2 discuss the impact of varying levels of NGT market transportation on
customer demand for natural gas from 1% to 30% of the applicable market over 20 years.
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While capturing 30% of the market over 20 years is reasonably possible and has been
examined in the high NGT demand scenario, the FEU have included a more modest 15%
market capture for B.C. in the Reference Case demand scenario. The impact of these
alternative scenarios on infrastructure needs has been analysed and discussed in Section 5.1.

Renewable Thermal Energy
Renewable thermal energy solutions such as geoexchange systems, waste heat recovery
systems and solar thermal systems can displace both existing and future expected demand for
natural gas. While the FEU do not offer these services to their customers, the potential for other
third party service providers to do so creates a risk to the FEU’s annual demand profile and thus
to the FEU’s revenue expectations. The LTRP has addressed this risk by including varying
levels of displacement of natural gas demand by renewable thermal technologies in each of the
annual demand scenarios presented in Section 3 (see Figure 3-6). The highest level of
displacement is included in the lowest natural gas demand scenario (Scenario B) while the
lowest level of displacement is included in the highest natural gas demand scenario (Scenario
C).
Figure 8-1 shows the renewable thermal demand profile for all five end-use scenarios over the
next 20 years. In the Reference Case, renewable thermal energy systems are expected to
provide 3.7 PJ of thermal energy demand. In Scenario B, where energy markets are moving
toward decentralized or self-generated energy systems (refer to Section 3.3.4 for scenario
details), this figure may rise to 4.3 PJ. This thermal demand represents a displacement or
market shift from natural gas to renewable thermal energy sources of less than 2.0% and 2.5%
respectively. While this shift may not appear significant in terms of market transformation, it is
an important trend for the FEU to monitor and address as it represents a risk to the demand and
revenues from residential and commercial customers. This highlights the need for FEU to
invest in other load building initiatives such as NGT and to seek new industrial customers. With
today’s limited but growing market penetration of renewable thermal energy systems, the FEU
will continue to monitor thermal energy demand in order to gauge its impact over time on the
Utilities’ natural gas load and system capacity.
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Figure 8-1: Renewable Thermal Demand
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Energy Efficiency Technologies
The impact of introducing and implementing programs that shift the market adoption of energy
efficient technology has been addressed in the Companies’ CPR and subsequent long term
EEC planning analysis presented in Section 4.2. Figure 4.3 shows the results of that analysis
by scenario. Although the FEU have not identified the extent of market transformation that will
occur for each measure or technology, the analysis results do represent an estimate of the
amount of energy efficiency that can be achieved by the Companies over the planning horizon.

Industrial Demand
In Section 3.3.9, the FEU discuss the potential for new industrial customers and load resulting
from the current relatively low gas price environment. The FEU continue to receive interest from
potential industrial customers and believe that adding industrial load will benefit all customers.
While new industrial load could substantially increase both annual and peak demand, the FEU
does not have sufficient information to estimate how industrial markets might transform over the
planning period and will continue examine these opportunities on a case by case basis.
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8.3

RELATIONSHIP BETWEEN GHG EMISSIONS AND DEMAND

The BCUC has indicated that it would like to see a discussion of the relationship between
demand and GHG emissions within the 20-year vision for the FEU in addition to the contribution
that the FEU’s initiatives may have on emission reduction targets. The FEU have presented the
GHG emissions associated with the 20-year annual demand scenarios in Section 3.5. For
residential, commercial and industrial demand, GHG emissions associated with each of the
forecast scenarios is provided in Figure 3-24.

8.4

FEU’S FORECAST CONTRIBUTION TO B.C.’S GHG TARGETS

Another item the BCUC identified as part of a 20-year vision discussion is the FEU’s
contribution to B.C.’s GHG targets. Outlined in Part 1(2) of the province’s CEA, B.C.’s energy
objectives include taking demand-side measures to conserve energy, encouraging efficient
energy use, fostering the development in B.C. of innovative technologies that support energy
conservation and efficiency, encouraging switching from one kind of energy to another that
decreases provincial GHG emissions, and reducing B.C.’s GHG emissions. The FEU’s EEC
activities, NGT initiative, RNG offering and Switch ‘N Shrink program are all important activities
that help to meet these goals. The contribution of each of these areas to B.C.’s energy
objectives is described below. The FEU note that B.C.’s energy objectives apply to the province
as a whole and do not identify any sector-specific allocations. As a result, there are no
government-mandated GHG emission reduction targets for the Utilities’ customers to attain.

GHG Reductions from NGT Initiatives
The range of forecast annual demand for NGT use has been analyzed and is discussed in
Section 3.3.7. Figure 3-23 illustrates the effect of increased natural gas use for transportation
on the potential to reduce B.C.’s GHG emissions for each of the three NGT demand scenarios.
In the Reference Case, B.C. would see approximately 634,000 tonnes of GHG emissions
removed from the atmosphere in 2033. This is the equivalent of taking over 132,000 passenger
cars off of B.C.’s roads or avoiding consumption of nearly 270 million litres of gasoline.82
The Companies expect their NGT solutions to capture a significant opportunity for emissions
reduction in B.C.’s transport sector while providing an important source of load growth on the
FEU’s systems (shown previously in Figure 3-13). This will result in a more cost-effective and
efficient utilization of the natural gas distribution system with benefits to all FEU customers while
also furthering the province’s natural gas strategy for transportation and GHG emission
reduction goals.

82

Based on one passenger vehicle emitting 4.8 metric tons of CO2e per year. U.S. EPA, “Greenhouse Gas
Equivalencies Calculator: Calculations and References,” 2012, http://www.epa.gov/cleanenergy/energyresources/refs.html#vehicles.
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GHG Reductions from EEC Activities
The FEU provide analyses of the Companies’ contributions to B.C.’s energy efficiency and
conservation objectives in Section 4 of this LTRP. Different levels of EEC activity in the end-use
forecasting scenarios have varying impacts on natural gas demand, and consequently,
corresponding GHG emission reductions. Figure 4-3 shows the estimated GHG reductions
associated with the Reference Case and the lowest and highest demand scenarios (Scenarios
B and C) and shows the extent to which the FEU contribute to B.C.’s energy conservation and
efficiency objectives over the 20-year planning horizon. It should be reiterated that the figure
shows the reductions from FEU activity that meets the B.C.-specific definition of demand-side
measure. The largest estimated GHG emissions reductions are associated with the Reference
Case scenario at nearly 670,000 tonnes of avoided CO2e per year.

GHG Reductions from RNG Offering and Switch ‘N Shrink Program
FEI’s RNG Offering and the FEU’s Switch ‘N Shrink program offer additional opportunities to
reduce the province’s GHG emissions. Although the total contributions to the province’s GHG
targets is small, these programs remain strategically important to offer the FEU’s existing and
potential customers additional avenues to reduce their carbon footprint and also heating costs
for Switch ‘n Shrink customers. Based on selling the biomethane supply from all currently
approved RNG project contracts, the program is estimated to account for 20,165 tonnes of
avoided CO2e by 2020, which is 0.1% of the province’s reduction target for that year.
Projecting the 2012 Switch ‘n Shrink data over the next eight years to 2020, the program may
see an estimated 27,000 tonnes of avoided CO2e by 2020 or 0.1% of the province’s 2020 GHG
target. This projection assumes that the number of program participants remains constant
throughout this time period.

Contribution to B.C.’s GHG Targets
Using a 2007 baseline year, B.C.’s GHG emissions targets are reductions of at least: 18% by
2016, 33% by 2020 and 80% by 2050. With base year emissions reported as 64.9 MtCO 2e in
the province’s 2010 GHG Inventory Report83, B.C.’s future target emission levels are:


53.2 MtCO2e in 2016, which amounts to an emissions reduction of 11.7 MtCO2e;



43.5 MtCO2e in 2020, which amounts to an emissions reduction of 21.4 MtCO2e; and



13.0 MtCO2e in 2050, which amounts to an emissions reduction of 51.9 MtCO2e from the
2007 baseline.

Below, the FEU provide an estimate of the extent to which the Companies’ activities contribute
to B.C.’s GHG emission reduction objectives over the planning period through the most

83

http://www.env.gov.bc.ca/cas/mitigation/ghg_inventory/pdf/pir-2010-full-report.pdf
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significant GHG-reducing activities—the Companies’ EEC and NGT initiatives.84 The milestone
years that the FEU have used to present the annual demand forecast, EEC energy savings
estimates and NGT demand forecast do not entirely align with the GHG target dates set out in
B.C.’s energy objectives and the Greenhouse Gas Reduction Targets Act. However, the FEU
provide a comparison of the FEU’s contribution to B.C.’s GHG reduction targets in Table 8-1 in
the closest years for which comparable data is available.
Table 8-1: Comparison of FEU’s Contribution to B.C.’s GHG Targets
GHG Reductions
Required to Meet 2016
Interim Target

11.7 MtCO2e

GHG Reductions
Required to Meet 2020
GGRTA Target

21.4 MtCO2e

GHG Reductions
Required to Meet 2050
GGRTA Target

51.9 MtCO2e

Expected GHG Emission Reductions in Milestone Year 2016
(MtCO2e)
Reference Case

Scenario B

Scenario C

EEC - 0.082
NGT - 0.032

EEC - 0.081
NGT - 0.032

EEC - 0.032
NGT - 0.032

Total - 0.114

Total - 0.113

Total - 0.064

Expected GHG Emission Reductions in Milestone Year 2021
(MtCO2e)
Reference Case

Scenario B

Scenario C

EEC - 0.212
NGT - 0.083

EEC - 0.203
NGT - 0.042

EEC - 0.101
NGT - 0.099

Total - 0.295

Total - 0.245

Total - 0.200

Expected GHG Emission Reductions in Milestone Year 2033
(MtCO2e)
Reference Case

Scenario B

Scenario C

EEC - 0.672
NGT - 0.634

EEC - 0.585
NGT - 0.042

EEC - 0.398
NGT - 1.268

Total - 1.306

Total - 0.627

Total - 1.666

Based on the information in the table above, in the Reference Case, the FEU expect to
contribute 1.0% of the province’s 2016 interim GHG emissions target. By 2021 (the nearest
milestone year for which data is available), the FEU expect to contribute 1.4% of the province’s
2020 emissions target and by 2033, the Companies expect to contribute approximately 2.5% of
the province’s 2050 target. No data currently exists to estimate the FEU’s contribution to the
province’s GHG target after 2033.
84

References to GHG-reducing activities in this section refer to emissions reductions at the provincial level.
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8.5

POTENTIAL IMPACT OF NEW TECHNOLOGIES AND MARKET CONDITIONS ON
DEMAND

The FEU have incorporated a range of annual demand, end-use forecast scenarios for
commercial, residential and industrial demand discussed in Sections 3.3.2 through 3.3.6. The
FEU do not attempt to specify what technology innovations or market changes occurred in each
scenario, as the purpose of the end-use forecasting methodology is to model a range of
directional impacts on demand that could be caused by changing market trends, policies or
technologies. The FEU further examine the impact of market and technology trends favourable
for natural gas use by modelling the impact of NGT demand on overall annual demand in
Section 3.3.7 and the impact of potential large new industrial demand in Section 3.3.9. The
impact of new technologies on peak demand is discussed in Section 5.1.
The end-use forecasting methodology has also provided the opportunity for the FEU to examine
technology and market trends that favour declining annual demand (see Figure 3-6 for the full
range of annual demand forecasts). The FEU believe that this range of forecasts from declining
demand to demand growth—largely from transportation and industrial customers—represents a
reasonable range of potential future demand scenarios over the next 20 years for which to plan.

8.6

NEW INITIATIVES

The long term potential impact of new initiatives on demand for natural gas and related
resources include FEU’s NGT and potential new industrial demand sources as discussed in
Sections 4.3.2 and 4.3.3. The FEU continue to be vigilant for additional opportunities to develop
new natural gas service initiatives that add value for customers.

8.7

B.C.’S ENERGY OBJECTIVES

Section 2 of B.C.’s CEA outlines 16 energy objectives for the Province. Of those, three are
directed specifically at BC Hydro and a number of others are related specifically to electricity
resources and are not applicable to the natural gas services offered by the FEU. The
discussion below outlines how the LTRP has addressed the remaining B.C. energy objectives in
which the FEU can play a role.
Energy objective (b) to take demand-side measures and to conserve energy:
Section 4 of the LTRP discusses the analysis of potential energy efficiency and conservation
measures and Section 4.2.4 sets out a plan for implementing EEC activity that will reduce
demand for natural gas during the planning period.
Energy objective (d) to use and foster the development in British Columbia of innovative
technologies that support energy conservation and efficiency and the use of clean or renewable
resources:
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The FEU’s 2014 -2018 EEC Plan includes an innovative technologies component and, although
it is being reviewed through a separate regulatory process, forms part of the long term plan set
out in Section 4.2.4 for implementing EEC activity during the planning period. The FEU’s NGT
initiative, presented in the LTRP as an approved new initiative, also encourages the
development and use of new technology that will reduce GHG emissions. The EEC Plan and
Analysis are discussed in Section 4.2.
Energy objective (g) to reduce greenhouse gas emissions:
Section 8.4 quantifies the extent to which the FEU’s EEC activities and new initiatives can
reduce GHG emissions under different future scenarios. The FEU notes that neither the
Companies nor their customers have mandated emission reduction requirements.
Energy objective (h) to encourage switching from one kind of energy source or use to another
that decreases greenhouse gas emissions in British Columbia:
The FEU’s RNG, Switch ‘N Shrink and NGT initiatives are each an example of fuel switching
initiatives that move customers from higher to lower GHG-emitting fuels and are discussed as
ongoing initiatives that have been considered in the development of this LTRP. Of these, the
NGT initiative has the highest potential for GHG emission reductions as shown in Section 8.4.
Energy objective (i) to encourage communities to reduce greenhouse gas emissions and use
energy efficiently:
The FEU’s 2014 -2018 EEC Plan includes programs that encourage communities to reduce
GHG emissions and use energy efficiently. Although the EEC Plan is being reviewed through a
separate regulatory process, it forms part of the long term plan set out in Section 4.2.4 for
implementing EEC activity during the planning period. A similar level of EEC activity is
assumed to continue through the planning period. The EEC analysis and plan are discussed in
Section 4.2.
Energy objective (j) to reduce waste by encouraging the use of waste heat, biogas and biomass:
The FEU’s RNG offering is designed to encourage the collection of biogas from organic waste
sources in B.C. The RNG offering is discussed in Section 2.3.2 with the supply and demand
outlook presented in Appendix A-7.
Energy objective (k) to encourage economic development and the creation and retention of
jobs:
The FEU have an important role to play in this objective by remaining a healthy, growing
contributor to B.C.’s economy and to the well-being of B.C.’s communities as described in the
long term vision presented in the introduction to Section 8. Capital investments from projects
identified in Section 5 as solutions to capacity constraints or system sustainment requirements
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will contribute to B.C.’s economy and the communities in which the FEU operate. Further, the
FEU’s EEC activities have been shown to have economic and job creation benefits in addition to
energy and emission reduction benefits85.
Energy objective (n) to be a net exporter of electricity from clean or renewable resources with
the intention of benefiting all British Columbians and reducing greenhouse gas emissions in
regions in which British Columbia trades electricity while protecting the interests of persons who
receive or may receive service in British Columbia):
By continuing to serve B.C.’s thermal energy needs with natural gas, the FEU will help to curb
increases in electricity demand that would otherwise be caused by gas-to-electric fuel switching
in either new or retrofit buildings. This electric load avoidance will in turn preserve other green
and renewable energy resources for export to help reduce GHG emissions within the electricity
trading region and for the benefit of all British Columbians.

8.8

B.C.’S NATURAL GAS AND LNG STRATEGIES

This LTRP supports a number of aspects of the B.C. Government’s vision to be a global leader
in natural gas development. In regard to market diversification, the Natural Gas Strategy states:
…there are new and expanded uses of natural gas in North America and British
Columbia, including transportation, fuel switching from coal to natural gas for power
generation, and as a feedstock to make other products.86
The FEU’s NGT initiative supports the first of these uses, and the analysis of system capacity in
Section 5.1 anticipates the potential for new large industrial loads. One source of new industrial
load could be the use of natural gas as a feedstock for a range of products.
In regard to maintaining competitiveness, the Natural Gas Strategy states:
Ensure infrastructure is available to encourage investment.87
Again, the FEU consider the potential for growing natural gas use in the transportation sector
and for new large industrial demand within their service territory. However, to maintain a
reasonable level of planning certainty, the FEU do not forecast new industrial customer
additions until firm contracts have been signed.

8.9

IMPACT OF LONG TERM DEMAND ON CUSTOMER DELIVERY RATES

One of the FEU’s central objectives is to provide customers with cost-effective delivery service.
Customer demand can have a significant effect on delivery rates as increasing natural gas
85
86
87

ICF Marbek, Conservation Potential Review 2010 FortisBC. Impact of CPR-2010 Natural Gas Savings on the B.C.
Economy (2010-2030), May, 2011.
B.C. Ministry of Energy and Mines, “B.C.’s Natural Gas Strategy,” February 3, 2012, pg. 5.
Ibid., pg. 7.
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demand has a downward impact on delivery rates for all customers, all else being equal. As
such, the FEU aim to increase system efficiency and optimize infrastructure use by maintaining
sufficient throughput on the FEU’s distribution system.
To provide context of the FEU’s long term volume forecasts as they relate to delivery rates,
Figures 8-2 through 8-4 provide a directional look at the potential impact of long term demand
on customer rates. Using approved rates and actual volumes from 2011, the following figures
include the cost of service for major capital items plus an escalation of the cost of service by a
growth factor of 2% per year, divided by delivery volumes in each scenario. The figures do not
consider future rate design changes and are not indicative of a detailed rate forecast--they
provide simply a directional, 20-year view of FEI’s delivery rates over time.
Figure 8-2: Delivery Rate Direction – All Rate Classes

Figure 8-2 shows the delivery rate direction for the Reference Case, the lowest and highest
volume scenarios (Scenarios B and C respectively). In the Reference Case, the compound
annual delivery rate change is 2.2%, which amounts to a 62% cumulative delivery rate change
over the 20-year planning horizon. Below, Figures 8-3 and 8-4 show the expected influence of
EEC and NGT initiatives on delivery rates. In general, as the volume of gas delivered
decreases, delivery rates increase as less throughput on the system results in higher delivery
costs per customer. EEC programs incent customers to use less gas, causing demand for gas
on the system to fall, thereby putting upward pressure on delivery rates. As such, the
compound annual delivery rate change in the Reference Case of Figure 8-6 grows by 2.8%
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annually, which amounts to an 84% cumulative delivery rate change over the planning horizon
in this simplified model.
Figure 8-3: Delivery Rate Direction – All Rate Classes and EEC

Conversely, adding NGT demand (shown below in Figure 8-4 increases total demand on the
system and thus puts downward pressure on delivery rates. When adding the effect of NGT
demand to the previous two scenarios, the compound annual delivery rate change falls to 2.0%
and the cumulative delivery rate change over the 20-year planning horizon also falls to 53%. In
sum, holding all else constant, increasing delivery volumes has a positive effect for rates.
Expanding the NGT market is an important opportunity for growth on the delivery system and
underscores the importance for the Companies to explore other opportunities for growth that will
assist in mitigating upward pressure on delivery rates.
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Figure 8-4: Delivery Rate Direction – All Rate Classes, EEC and NGT

8.10 KEY DRIVERS IMPACTING THE NEED FOR RESOURCES
The key drivers impacting the need for resources are the amount of natural gas demand
forecasted over the planning horizon, the impact that demand will have on available system
capacity, system sustainment requirements for continued delivery of safe, secure and costeffective gas supply, and the amount and nature of demand-side activities that the FEU expect
to undertake over the planning period. The demand forecast is presented in Section 3 and the
amount of energy savings from EEC activities is presented in Section 4. Sections 5.1 and 5.2
present the analysis of system capacity and system sustainment requirements and the expected
timing of each. The system sustainment resource requirements identified in Section 5.2 are
needed regardless of the extent to which demand grows. The system capacity requirements
identified in Section 5.1 may shift in terms of timing depending on how quickly demand grows,
but they may also be easily integrated into system sustainment projects to satisfy both needs
under all of the future scenarios examined.
The final driver impacting the need for resources is the extent to which the planning
environment may change over the planning period and the nature of those changes. The FEU
believe that the demand scenarios analysed in this LTRP adequately capture the range of
planning environment changes that may begin to unfold by the time the next LTRP is prepared.
Section 8.9 shows the importance of adding natural gas demand in new markets to help offset
increases in customer rates caused by declining use per customer in other sectors, and the risk
of further declines represented in the lower demand forecast scenarios presented in Section 4.
Therefore, resources to conduct customer and market research, and to identify and acquire
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customers in new and traditional markets are among the resources that the FEU must continue
to maintain over the planning horizon.

8.11 CONCLUSION
The context in which to provide a 20-year vision for the FEU is significantly different today than
it was three years ago when the directive was issued with the 2010 LTRP Decision. Notably,
the FEU were developing service initiatives to provide renewable thermal energy solutions, the
outlook for natural gas supply and long term gas price forecasts was significantly different, and
since that time, the Government of B.C. has placed increasing emphasis on developing natural
gas resources for use and export.
In response to the Commission’s directive to provide a 20-year vision, in Section 8, the FEU
have explained how and where the LTRP addresses a number of items related to this vision.
This section also highlights the need to monitor a small but important trend of growing
renewable thermal energy demand, the extent to which FEU initiatives contribute to B.C.’s
overall GHG reductions, and the how variations in demand over the planning period can
influence customer delivery rates. Since decreases in demand (whether through market trends
or EEC activities) place upward pressure on delivery rates while increases in demand lend to
the reverse effect, the Utilities will to continue to explore opportunities for demand growth on the
distribution system. Through continuing to implement the activities outlined throughout this
2014 LTRP and in this 20-year vision, the FEU will continue to strive toward becoming B.C.’s
trusted energy provider for safe, reliable and cost-effective natural gas delivery service, with a
positive effect on the well-being of B.C.’s economy and communities.
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9. ACTION PLAN
The following Action Plan describes the activities that the FEU intend to pursue over the next
four years based on the information and recommendations provided in this 2014 LTRP.

1. Continue to monitor and analyse the energy planning environment.
Being aware of and understanding the many factors that influence the FEU’s long term analysis
is critical to providing appropriate context for the analysis, results and recommendations that are
made throughout the LTRP. The FEU will continue to monitor market and policy developments
that may impact regional gas flows, supply, demand and pricing. In addition, the Companies will
continue to monitor and examine emerging technologies and advancements in gas metering
infrastructure. The FEU’s research and investigations will seek to uncover any potential
challenges as well as identify opportunities to improve on the secure, reliable and cost-effective
energy services that the Companies provide.
2. Continue to implement the Companies’ NGT initiatives.
The FEU will continue to implement the Companies’ NGT initiatives as described in Appendix A8 to provide an important source of load growth on the FEU’s natural gas distribution system
while also capturing an opportunity to assist in reducing the GHG emissions of B.C.’s transport
sector.

3. Discontinue using the traditional annual demand forecasting method for
residential, commercial and industrial customers.
The FEU will discontinue use of the traditional end-use forecasting methodology for all sectors.
The Companies will update the end-use forecasting model to a 2012 base year and will
continue to incorporate relevant new information in future long term forecasting work.
4. Pursue approval of EEC funding for the 2014 – 2018 period through the FEI 20142018 PBR application.
The FEU will continue to seek approval for EEC funding for the 2014-2018 period through the
FEI 2014-2018 PBR application and is not seeking approval in this LTRP. That application
includes consideration of the need for undertaking a new CPR commencing in 2015.
The FEU will continue to examine the potential for all forms of DSM activity to optimize the use
of B.C.’s energy infrastructure by implementing programs that help meet customer energy
needs while working toward B.C.’s energy objectives.
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5. Plan for and prepare CPCN applications for near-term system requirements
identified in the FEU Five-Year Capital Plans.
The high priority projects on the Lower Mainland IP System and the Coastal System for which
the Utilities intend to submit CPCN applications and will be examining in the near term are the:


Coquitlam IP pipeline replacement,



Nichol to Port Mann TP pipeline loop,



Cape Horn to Coquitlam TP pipeline loop,



Fraser IP pipeline replacement, and



Nichol to Roebuck TP pipeline loop.

As the FEU’s planning efforts are undertaken to ensure that planned improvements optimize
operation of the system as a whole, these system upgrade requirements have been integrated
with the reinforcement options that are under consideration to meet the FEU’s capacity needs.
The Utilities will conduct further inspection and analysis on pipelines in the Burns Bog area
before determining an appropriate course of action for this project.

6. Expand the Tilbury LNG facility.
B.C.’s Natural Gas and LNG Strategies aim to use LNG development to spur change in other
sectors. The FEU will work toward implementing an expansion of the Tilbury LNG facility in
accordance with the B.C. Government’s Special Direction No. 5. Construction planning and the
LNG facility expansion are expected to be in place by 2016.

7. Continue monitoring and evaluating system expansion needs in the Okanagan
area.
The FEU have identified a constraint in the Okanagan region of the ITS as early as 2017. The
Companies will continue to evaluate the three proposed reinforcement options presented in
Section 5.1.2.3. In addition, the Companies will continue to monitor FortisBC Inc.’s Integrated
System Plan and potential need for natural gas generation as a back-up to renewable electricity
production during peak electric demand periods. Should FortisBC Inc. proceed with a gas-fired
peaking generating station, this or any other large additional industrial load will result in a need
to submit a CPCN for facility expansion.
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8. Protect and promote the interests of the Utilities’ customers by securing a
reliable, cost-effective long term gas supply.
Fundamental objectives for the FEU are to procure a stable, secure gas supply over the long
term while minimizing the cost of the annual portfolio. In order to meet these objectives, the
FEU will use the following broad strategies to secure future resources:


Manage volatility in natural gas prices by maintaining access to liquid trading hubs,
utilizing a variety of storage and transportation resources, and using different pricing
structures and contract terms.



Continue to actively participate in pipeline infrastructure developments, tolling
proceedings and other initiatives to ensure that the marketplace in B.C. offers supply
liquidity and competitive pricing compared to neighbouring regional markets.



Continue to establish key relationships with major producers that plan to develop gas
supply in the Horn River, Montney and other producing regions of B.C. over the long
term, including those actively involved in attempting to develop LNG exports to Asian
markets.



Evaluate opportunities within the FEU’s own operating region to improve infrastructure
that will provide greater access to markets, leading to better diversity and reliability
within the gas portfolio over the long term.

Also, to protect customers from market price volatility and help ensure the competitiveness of
natural gas rates, the FEU will explore opportunities for longer term price risk management
strategies that may include using fixed price purchases, investing in natural gas reserves and
financial hedging.
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APPENDIX A-1 – NORTH AMERICAN NATURAL GAS MARKET OVERVIEW

1.

Introduction

Significant changes have occurred in the North American natural gas market over the past few
years and have directly impacted the regions in which the FEU operate. Advances in drilling
technology and cost reductions for producers have led to an abundance of gas supply; despite
near-term production curtailments, over the longer term, increases in shale gas production are
expected to continue to rise. Low gas prices are providing opportunities for increased natural
gas use, particularly in power generation, LNG export markets, and the transportation sector.
Current to the time of writing in November 2013, this appendix provides an overview of the
evolving natural gas market in North America including natural gas supply, demand, storage
and prices.

2.

Natural Gas Supply

The North American natural gas market has undergone significant changes in terms of supply
over the past few years. Advances in drilling technology and significant cost reductions related
to unconventional gas development, in particular shale gas, have created an abundance of gas
supply in North America.
2.1

NORTH AMERICAN SUPPLY RESERVE POTENTIAL

Before the proliferation of shale gas, the gas industry believed that supply in North America was
dwindling and the market would become more dependent on LNG imports. However, over the
past five years, advances in technology and horizontal drilling have been able to unlock
previously known natural gas reserves trapped in shale deposits all across North America.
Producers are able to drill more cheaply and produce more gas than ever before. Gas market
analysts currently predict that North America contains over 100 years of economically
recoverable supply based on current consumption levels. Not only is the gas supply abundant,
shale gas supplies are located throughout North America, providing cost effective supply within
close proximity to major load centres. Figure below shows the key North American shale gas
regions.
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Figure 1: North American Shale Gas Plays

Source: National Energy Board, Understanding Canadian Shale Gas - Energy Brief

The Western Canadian Sedimentary Basin (WCSB), which extends from northeast B.C. to
southwest Saskatchewan, also contains significant unconventional gas supplies and includes
the Horn River, Montney, Liard, Cordova, and Duvernay gas plays. The WCSB is estimated to
have 143 trillion cubic feet (Tcf) of marketable gas remaining (discovered and undiscovered) in
place.1 This was estimated to be about 87 Tcf only five years ago.2
2.2

U.S. PRODUCTION

During 2012, U.S. natural gas production reached record levels. Current U.S. marketed natural
gas production is above the average levels experienced in 2012, 2011, and 2010, as depicted in
the following figure.

1
2

National Energy Board, Energy Market Assessment, 2012-2014
http://www.wcsb.ca/learningcenter/thebasin.aspx
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Figure 2: U.S. Natural Gas Production

3

In August 2013, total U.S. production averaged about 70.1 Bcf/d in comparison to average 2012
production of 69.2 Bcf/d and 65.8 Bcf/d in 20114. Despite relatively low gas prices, advances in
drilling technology and efficiencies have resulted in steadily increasing production over the past
few years. While supply is expected to remain high over the next few years relative to historical
averages, supply growth has recently leveled off in response to low prices.
Over the long run, supplies from unconventional resources such as shales will be the single
most significant contributor to growth in production and will eventually become the largest
source of overall production. As of September 2013, shale gas accounted for about 41% of
U.S. production. However, by 2030, shales are expected to contribute about 55% to total U.S.
natural gas production, while the production contribution from conventional gas plays is
expected to decline from 18% currently to about 7% by 2030.

3
4

U.S. Energy Information Administration, Short Term Energy Outlook, September 2013
Ibid.
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Figure 3: U.S. Production by Type

2.3

5

CANADIAN PRODUCTION

In Canada, the majority of natural gas supply originates from the WCSB with smaller quantities
of supply originating from eastern Canada, particularly off the coast of Nova Scotia. In the short
term, Canadian production is expected to remain flat, as supply growth in the Montney, Horn
River, Duvernay and Liard regions is offset by declining production in Alberta. However, by
2030 production from shale gas plays is expected to make up about 61% (13 Bcf/d) of all
Canadian production, as new infrastructure is built to connect supply to markets; an increase
from the 17% (2 Bcf/d) that shales contribute today. Similar to U.S. production forecasts, supply
from conventional sources will decrease, from 48% today to about 16% by 2030.

5

Wood Mackenzie, North America Natural Gas Long-Term View, June 2013. CBM, coal bed methane, is natural
gas extracted from coal bed formations. Tight gas is a form of unconventional supply that is extracted from rock
and sand formations. Associated gas supply is extracted during petroleum (oil) production. Shale gas is natural
gas produced from the fractures, pore spaces, and physical matrix of rock shale.
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Figure 4: Canadian Natural Gas Production Forecast

2.4

6

PRODUCTION SHIFT FROM DRY GAS TO OIL AND LIQUIDS RICH PLAYS

Although overall North American production levels have continued to grow, the rate of natural
gas production growth has slowed as natural gas producers reduced dry gas development in
response to low gas prices. Relatively higher natural gas liquids prices, which are tied to oil
prices, provide incentive for producers to shift from dry gas to oil and liquids-rich drilling. The
figure below shows this shift in drilling rigs from natural gas to oil over the past number of years.
This shift to relatively more oil drilling is helping to rebalancing the natural gas market, as
production growth has slowed while demand has and is expected to continue to increase.

6

Wood Mackenzie, North America Natural Gas Long-Term View, June 2013
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Figure 5: North American Oil and Gas Drilling Rig Count

7

With oil and liquids-rich drilling, there is often associated gas that is produced as a by-product
and this gas is also contributing to overall gas production. However, despite the supply from
associated gas production, it is not expected to offset the overall reduction in dry gas production
growth in the near term. Over the longer term, with increased demand for natural gas and an
increase in market prices, it is expected that gas producers would return to dry gas drilling and
gas supply would increase.
Many gas producers have been able to continue to produce in this low price environment due to
favourable returns from liquids-rich gas production and favourable hedged prices on some of
their production.
2.5

PRODUCER BREAKEVEN COSTS

The current low gas price environment is challenging some producers to recover breakeven
costs for drilling and exploration of wells, particularly in dry gas regions. The figure below
shows average breakeven costs, assuming an internal rate of return (IRR) of 10% per annum,
for major gas plays in North America in $US/MMBtu. While dry gas plays have higher
breakeven costs, gas plays that are rich in liquids have the lowest breakeven costs and
therefore will attract more drilling activity, on average. The average breakeven cost is about
$3.54 US/MMBtu, compared to the average breakeven cost of $4.08/MMBtu excluding the liquid
rich plays. Note that the breakeven costs for many gas plays are above this average level. As a
result, it is expected that current gas prices are not sustainable for an extended period of time
because market prices below breakeven costs for many gas plays will force producers to either
7

Baker Hughes Rig Count Service
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reduce, shut-in production, or shift development away from gas to oil and liquids. As of the last
week of September 2013, the NYMEX futures three-year price average from October 2013 to
September 2016 is about $4.05 US/MMBtu.
Figure 6: North American Producer Breakeven Costs (10% IRR)

2.6

8

PRODUCER HEDGES

One of the reasons that some producers have continued to produce in a low gas price
environment is that they still hold commodity price hedges that were implemented at prices
above the current market levels. As the following figure illustrates, producers had about 30% of
production hedged in November 2012 at an average hedge price of about $5.10 US/MMBtu.
Looking forward, producers are only about 25% hedged at an average price of about $4.40
US/MMBtu in 2013 and about 5% hedged at an average price of about $4.30 US/MMBtu for
2014. Due to a reduced level of hedges in the future, market prices will have more of an impact
than in the past on producer profit margins in 2013 and 2014. Producer bottom lines will be
more impacted as producer hedges expire and some producers may find it uneconomical to
continue producing in a low price environment and either elect to reduce production or shut-in
production altogether.

8

Credit Suisse, The Shale Revolution II, October 1, 2013
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Figure 7: Average U.S. Hedging Levels and Hedged Prices for Surveyed Producers

2.7

9

RECENT PRODUCER CUTBACKS TO PRODUCTION

In light of current gas prices which are lower than most breakeven costs for most dry gas plays,
some producers have begun to cut back on dry gas production. Chesapeake Energy, one of
the largest natural gas producers in North America, cut over 1 Bcf/d of their gas production and
reduced their number of gas rigs from 47 to 24 in 2012. As well, ConocoPhillips cut back about
100,000 Mcf/d of dry gas production and Noble and Consol Energy also curtailed dry gas
production in 2012 citing low prices and thin margins.
Regionally, producers in the Horn River region of B.C., such as ConocoPhillips and Encana,
have announced reductions to production targets in response to current gas prices as well10.
Additionally, Exxon/Imperial, which is the largest energy producer in the world, is keeping their
Horn River production at the minimum level required to hold drilling rights in the region. Instead,
Exxon/Imperial has announced shifting focus away from the Horn River and towards the more
liquids-rich Duvernay and Montney regions and to oil sands production in Alberta. To support
this, Exxon/Imperial completed the purchase of Celtic Exploration late in 2012 for $3.1 billion,
which holds large land positions in the Duvernay and Montney regions.
The new CEO of Encana, Canada's largest natural gas producer, announced in September
2013 that the company will “develop fewer properties, bring in a new corporate structure and
9
10

Wood Mackenzie, North America Natural Gas Service, January 2013
CBC News, “Encana announces $2.9B asset sale,” February 17, 2012
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capital controls as well as better aligning its compensation with persistently low natural gas
prices” after cutting seven per cent of its workforce in the first half of 2013 and warned for
further cuts for the rest of the year11. Encana planned to exit a number of its 28 plays in North
America to focus on top assets such as the Duvernay in Western Canada and the Tuscaloosa
Marine Shale in the Southern U.S. as a shift to focus from dry gas to produce higher value
crude oil and liquids rich gas in response to the low natural gas pricing environment.
2.8

SUPPLY SUMMARY

Improvements in drilling technology and the reduction in gas production costs have provided
North America with an abundance of natural gas supply. Over the longer term, production,
mainly from shales, in Canada and the U.S. is expected to significantly increase as presented in
Figure and Figure. However, in the near term, production curtailments in response to low prices
below most breakeven costs is helping to rebalance the market. This abundance of supply has
spurred changes in the marketplace and demand for natural gas is expected to grow. These
demand factors are discussed in more detail in the following section.

3.

Natural Gas Demand

Low natural gas prices have provided incentives and opportunities for the greater use of natural
gas across North America. Demand is recovering from the industrial sector, after being
depressed prior to the past few years due to higher energy costs and reduced economic activity.
Additionally, greater switching from coal to natural gas for power generation has occurred. The
development of emerging markets such as LNG exports and, to a lesser degree, the NGT
market will add to demand over the long run.
3.1

U.S. GAS DEMAND

The following figure provides a demand forecast for U.S. residential, commercial, industrial,
power, NGT, other demand components (including lease, plant, and pipeline fuel), and LNG
export demand out to 2030. Demand in the longer term is expected to grow steadily, with gas
demand for power generation expected to be the largest contributor to overall demand in 2030
as coal-fired power plants are retired and being replaced, to a large degree, with gas fired
generation. In addition, the development of the LNG export sector is expected to eventually
account for about 8% of total U.S. gas demand by 2030.

11

Calgary Herald, “Ewart: CEO lays out his vision for a smaller Encana,” October 1, 2013
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Figure 8: U.S. Natural Gas Demand

12

In 2012, statements made by the U.S. President promoting the use of natural gas, particularly
for NGT and other transportation uses, have helped highlight the importance of natural gas in
meeting domestic energy needs and favourably position natural gas for the future. In particular,
on January 24, 2012, he stated in his State of the Union Address, “my administration will take
every possible action to safely develop this energy [natural gas], and my administration will work
with private companies to develop up to five natural gas corridors along the nation’s highways to
build NGT fuelling stations”.
3.2

CANADIAN GAS DEMAND

The following figure illustrates a similar story to the U.S. for Canadian natural gas demand out to
2030. While there will be more demand attributed to power generation, the majority of the
demand growth in Canada will come from the industrial sector, mainly for oil sands production in
Alberta. It is expected that gas demand for LNG exports, which is discussed in detail in
Appendix A-2, could grow from 0% today to about 9% of overall Canadian gas demand by 2030.

12

Wood Mackenzie, North America Natural Gas Long-Term View, June 2013. ‘Other’ demand includes gas demand
for lease, plant, and pipeline fuel.
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Figure 9: Canadian Natural Gas Demand

13

The Province of B.C. has also announced its support for the development of markets for natural
gas. On February 3, 2012, the Provincial Government of B.C. released two reports titled,
“B.C.’s Natural Gas Strategy” and “B.C.’s Liquefied Natural Gas Strategy”, which promote the
use of natural gas. This includes using natural gas as an export fuel in the global LNG market,
natural gas for transportation fuel, and the development of new markets for natural gas such as
power generation for export to the Pacific Northwest markets.14 The promotion of natural gas
by local and federal governmental bodies positions natural gas in a favourable light and will
contribute to increased natural gas demand in the future.
3.3

POWER GENERATION DEMAND

An increased focus on controlling greenhouse gas emissions (GHG) in North America will result
in the retirement of older and less efficient coal-fired power plants in favour of relatively cleaner
burning natural gas fired power generation facilities.15
In the short term, existing gas fired generation will be dispatched over coal-fired generation
when gas prices remain competitive with coal prices. This is because some power generators
have the ability to switch between dispatching plants that use natural gas versus those that run
on coal in response to market price signals.

13

Wood Mackenzie, North America Natural Gas Long-Term View, June 2013. ‘Other’ demand includes gas demand
for lease, plant, and pipeline fuel.
14
Provincial Government of B.C., “B.C.’s Natural Gas Strategy : Fuelling B.C.’s Economy for the Next Decade and
Beyond,” February 3, 2012
15
U.S. Energy Information Administration, Annual Energy Outlook 2013, April 2013
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The following figure illustrates this by showing U.S. natural gas demand for power generation in
2013 to date relative to 2012 and the five-year average. Due to low natural gas prices relative
to coal prices, gas demand for power generation was higher for each month in 2012 than for
each corresponding month over at least the past five years. On average, gas demand for power
generation was the highest ever in 2012, accounting for about 30% of total power generation,
compared to 37% for coal.16 Overall in 2013, demand for power was relatively lower than in
2012 due to cooler year-to-year temperatures across most key consuming regions in U.S. and
higher gas prices. However, 2012 gas demand was still higher than the five-year average and
reflects the recent trend of higher dispatch rates for gas-fired power generation over coal.
Figure 10: Natural Gas Demand for Power Generation

17

Over the long run, the largest contributor to gas demand is expected to come from the
retirement of existing coal-fired power generation. The retirement of coal-fired generation will
largely be driven by environmental regulation to reduce or limit the amount of GHG emissions.
Currently, gas demand for power generation accounts for about 31% of total U.S. gas demand
and is expected to increase to 32% of total demand by 2030, for an increase of about 11 Bcf/d.
The following Figure depicts the demand for power generation for all new capacity additions by
fuel type for the period of 2010 to 2035. As presented, natural gas fired-generation is expected
to make up the bulk of new capacity additions of electricity generation.
16
17

Energy Information Administration, Annual Energy Outlook 2012, http://www.eia.gov/electricity/data.cfm
Credit Suisse, U.S. Gas Storage, September 18, 2013
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Figure 11: Capacity Additions (2010-2035) for Power Generation by Fuel Type (Gigawatts)

3.4

18

INDUSTRIAL DEMAND

Another source of demand that is increasing and is expected to continue increasing in the future
in North America is demand from the industrial sector. Industrial demand continues to recover
in North America as economic conditions gradually improve. Also, the competitiveness of North
American industrial companies is improving for sectors such as the petrochemical and fertilizer
industries due to lower gas feedstock prices. In addition to increased manufacturing, other gas
intensive industries include iron and steel, cement and methanol production. The following
figure shows the U.S. industrial demand in 2013 relative to 2012 and the historical five-year
average.

18

EIA, Annual Energy Outlook 2012, Market Trends, Electricity
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Figure 12: Industrial Gas Demand

19

According to estimates by analysts, there are over 120 projects in North America in various
stages of development that could potentially be built to take advantage of relatively cheaper
feedstock natural gas prices, with most of them in Texas and along the Gulf Coast.20 These
projects are estimated to cost up to $80 billion in new construction and expansions of existing
infrastructure into 2018. An example of one of these is the project by Sasol to construct a gasto-liquids plant that is scheduled to come online by 2018 and could add up to 835,000 MMcf/d of
industrial gas demand. Other large projects include CF Industries’ nitrogen fertilizer plant and
Potash Corp.’s restart of its anhydrous ammonia plant in Louisiana.
Furthermore, some companies are assessing the feasibility of bringing manufacturing
operations back to the U.S. from overseas to take advantage of lower gas prices. One example
is the German automaker, Daimler AG, who in December 2012 stated that it would like to
expand its existing facility in Detroit and chose this site over others located in Mexico and
Germany.21
With regard to the methanol industry, Methanex, the world’s largest producer of methanol,
restarted its facility in Medicine Hat, Alberta in 2011. This project consumes approximately
50,000 MMBtu of natural gas per day. Additionally, Methanex is also proposing to relocate one
of its Chilean methanol facilities to Louisiana which could be operational by 2014. Celanese
Corp. has also said it will open a methanol production facility in Houston, Texas in 2015. These
19
20
21

Credit Suisse, US Gas Storage, September 18, 2013
Bentek Natural Gas Industry Analysis
Platts Gas Market Report, January 18, 2013
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developments in the methanol segment of the industry could potentially add up to several
hundred thousand MMBtu per day of gas demand to the North American market if they
materialize.
It is estimated that if all proposed industrial additions are built that natural gas consumption
could increase by up to 6 Bcf/d in the U.S. by 2020. However, it is unlikely that all proposed
industrial expansions will be built and that actual demand growth will be slower than expected
due to lack of access to capital and other factors.22
Increased industrial gas demand is also occurring in B.C. as the FEU have experienced some
fuel switching among its larger industrial customers back to natural gas. As an example, some
larger cement plants, which typically each consume about 1 petajoule per year, have switched
back to natural gas from other input fuels to realize cost savings from lower gas prices and
tighter emissions standards. The FEU are also receiving inquiries from other industries which
could lead to greater gas demand (an example of which is provided in Section 3.3.9) and
additional load requirements on the FEU’s systems (discussed throughout Section 5.1.2).
Oil Sands and Natural Gas Demand
A significant segment of Canadian industrial demand is from the oil sands of Alberta where
natural gas is used in the extraction of crude oil. Key drivers that affect the development of the
oil sands projects include the difference between natural gas and oil prices as well as
infrastructure required to transport gas to the oil sands and carry the oil away to markets.
The following figure illustrates the natural gas required to sustain the Canadian oil sands
industry to 2046. By 2046, natural gas demand from oil sands will increase two to three times
from the 2011 level of 1,259 MMcf/d, to 3,183 MMcf/d in the Reference Case Scenario, or 3,753
MMcf/d under the High Case Scenario.

22

Barclay’s Natural Gas Report
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Figure 13: Natural Gas Requirements for Canadian Oil Sands

3.5

23

NORTH AMERICAN LNG EXPORT DEMAND

North American LNG exports also have the potential to provide significant demand for natural
gas in the future. Countries in Europe and Asia have traditionally imported LNG from Australia
and Qatar, with the imported LNG prices indexed to the crude oil prices and at higher prices
than in North America.
Due to the shale gas development in North America and subsequent lower natural gas prices,
the relative spread in gas prices between North America and Europe and Japan has widened
over the last couple of years. The figure below from the U.S. Federal Energy Regulatory
Commission (FERC) shows estimated landed world LNG prices for October 2013 delivery for
various import points around the world.24

23
24

Canadian Energy Research Institute, Canadian Oil Sands Supply Costs and Development Projects (2012-2046),
May 2013
The U.S. EIA defines landed prices as prices for LNG imports received at the terminal, or “tailgate,” after
regasification at the terminal. Generally, the reporting of LNG import prices varies by point of entry and the
average prices are calculated from a combination of both types of prices. The price of LNG exports to Japan is the
“landed” price, defined as received at the terminal in Japan.
http://www.eia.gov/dnav/ng/tbldefs/ng_pri_sum_tbldef2.asp
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Figure 14: Global LNG Spot Prices ($US/MMBtu equivalents)

25

Many LNG export facilities have been proposed in recent years in the U.S.(Gulf of Mexico,
Alaska, Oregon and the east coast), as well as in Canada (mostly on the west coast of B.C.).
However, due to resource and cost constraints, it is not likely that all projects will proceed to
completion.
U.S. Department of Energy LNG Report
As of September 2013, the U.S. Department of Energy (DOE) had 21 outstanding applications
requesting approval to export LNG from the U.S. with a total cumulative export capacity of up to
about 33.04 Bcf/d, if all are approved. However, as listed in Table, so far only four U.S. LNG
export projects have received approval to export LNG to non-Free Trade Agreement countries,
with a total export capacity of 6.37 Bcf/d.

25

Federal Energy Regulatory Commission, Market Oversight, October 2013, http://www.ferc.gov/marketoversight/mkt-gas/overview/ngas-ovr-lng-wld-pr-est.pdf
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Table 1: Non-FTA Approved U.S. LNG Export Projects
Export Capacity (Bcf/d)

Target Export
Year

1. Cheniere Energy, Sabine Pass

2.2

2015/16

2. ConocoPhillips, Freeport LNG

1.4

2017

3. Energy Transfer Partners, Lake Charles

2.0

2018

4. Dominion, Cove Point

0.77

2017

Total

6.37

Non-FTA Approved U.S. LNG Export Projects

Source: FEU based on U.S. Dept. of Energy

To help the DOE make a decision on these other LNG exports applications, it commissioned a
study in 2012. The study commissioned by the U.S. DOE provided a comprehensive
assessment on the impacts of LNG exports from the U.S., with particular focus on domestic gas
prices and economic impacts. The report concluded that LNG exports would provide a net
economic benefit to the U.S. economy and that the benefits would outweigh the net costs.
In terms of impact on domestic gas prices, the report concluded that if LNG exports reach 6
Bcf/d by 2015 then domestic gas prices could rise up by $0.33 US/Mcf. Eventually, after five
years of LNG exports, amounting to a maximum of 12 Bcf/d, domestic gas prices would rise
between $0.22 and $1.11 US/Mcf. The forecasted maximum price increase of $1.11 US/Mcf is
assuming that LNG projects reach the maximum export capacity of 12 Bcf/d.
In all analysed cases, the DOE report concluded that the net benefits to the U.S. would increase
as LNG exports would increase the overall economic output such as employment, business
revenues, tax revenues, etc. Although the DOE report indicated that more LNG exports would
be better for the economy, the probability that all proposed projects are approved remains low.
The following figure provides a forecast of gas demand for LNG exports from North America for
various regions. Once projects are approved and built, it is assumed that LNG exports are
expected to increase substantially after 2017 and eventually top out at about 7.2 Bcf/d by
203026. For Western Canada, Wood Mackenzie forecasts a maximum of 1 Bcf/d of LNG
exports by 2021. A detailed discussion of LNG exports from B.C. is provided in the Regional
Gas Supply Infrastructure appendix.

26

Wood Mackenzie, North America Natural Gas Long Term View, June 2013
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Figure 15: North American LNG Exports

3.6

27

NATURAL GAS FOR TRANSPORTATION

Another source of gas demand growth will come from the development of the NGT market as
North American natural gas prices are expected to remain at a significant discount to gasoline
and diesel prices. Conversion from tradition fuels such as diesel and gasoline in natural gas
vehicles (NGV) and marine vessels to either compressed natural gas or liquefied natural gas will
likely contribute to higher gas demand in the future. The largest segment of demand in the NGT
industry is demand is the NGV market.
Natural Gas Vehicles
From the period 2008 to 2010, natural gas demand for NGVs rose at a rate of about 13% per
year as natural gas prices were, and continue to be, more competitive over traditional fuels such
as diesel and gasoline.
According to the forecast for NGT gas demand presented in the figure below, U.S. gas demand
is expected to grow from about 0.1 Bcf/d in 2013 to about 2.7 Bcf/d by 2030. While significant
for the NGT market, overall NGT demand is expected to represent only about 2% of total U.S.
gas demand by 2030.

27

Wood Mackenzie, North America Natural Gas Long Term View, June 2013
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Figure 16: U.S. NGV Natural Gas Demand

28

FEU and the NGT Market in B.C.
The FEU have also experienced increased demand related to the NGT market within its own
service regions. This increase in demand in the NGT sector is primarily due to the FEU’s ability
to issue financial incentives to qualifying customers to purchase CNG and LNG vehicles as
permitted under the province’s Greenhouse Gas Reductions (Clean Energy) Regulation
(GGRR), as discussed in Section 2.2.3.2. To date, the FEU have conducted two rounds of
financial incentive funding to a number of CNG and LNG customers.
The FEU are also looking at fuel conversion in marine vessels in situations where converting to
natural gas makes economic sense. In doing so, this will also allow the B.C. Government to
achieve its goals of reducing GHG emissions by converting more carbon intensive fuels, such
as diesel, to relatively more cleaner burning natural gas.
Although NGT demand (CNG and LNG) is expected to be a relatively small portion of the FEU’s
overall gas supply portfolio in the short term, there are benefits from adopting gas for
transportation such as reduced operating costs for NGT customers, reduced GHG emissions,
and reduced delivery rates for all natural gas customers. Appendix A-8 provides additional
detail on the Utilities’ NGT initiatives.

28

Wood Mackenzie, North America Natural Gas Long Term View, June 2013
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3.7

INCREASING U.S. EXPORT DEMAND INTO MEXICO

As Mexico continues its efforts to phase out oil use for power generation, gas-fired capacity is
expected to increase. By 2030, total demand for natural gas in Mexico is expected to reach 7.8
Bcf/d from 5.8 Bcf/d in 2013, with 68% of the growth attributed to power generation.
Although the Mexican government has indicated shale (the Burgos basin) and deepwater gas
production (the Lakach basin) projects as alternatives to satisfy upcoming demand, limited
improvement is expected in the short-term from these supply sources given the capital-intensive
nature of these projects. As Mexico faces challenges in meeting the growing gas demand
through domestic production, it is turning to importing gas from the U.S. as a solution.
The following figure illustrates the Mexican natural gas demand up to 2030 and the various
supply methods to satisfy the growing demand. By 2030, over 60% of Mexican gas demand is
expected to be met by pipeline imports.
Figure 17: Mexico Natural Gas Demand

29

In order for U.S. pipeline imports to become a secure source of gas, various pipeline projects
have been in place to resolve the bottlenecks on import capacity at the U.S./Mexico border, as
well as to reallocate domestic production to reducing the use of fuel oil. Current new pipeline
projects, including the Los Ramones, Chihuahua and the Noroeste projects, will increase total
import capacity by pipeline up to 8.3 Bcf/d, enough to satisfy domestic consumption by 2030.

29

Wood Mackenzie, U.S. Gas Goes South: A Review of Mexico's Infrastructure, July 2013
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3.8

DEMAND SUMMARY

Expectations of a lower price environment and abundant gas supply, due to shale gas
development in North American, is providing incentive for the market to develop and expand
uses for natural gas. Additionally, the promotion of natural gas by local and federal
governments favourably positions natural gas in the future to meet environmental and energy
self-sufficiency objectives.
In the short term, increased demand for natural gas is expected from industrial demand,
demand related to weather, greater dispatch of natural gas over coal for power generation and
demand from oil sands production in Alberta due to relatively higher crude oil prices.
Over the longer term, demand for gas is expected to increase primarily due to LNG exports, the
continued increase of industrial demand, the retirement of coal-fired facilities being replaced by
gas-fired power generation, and increasing U.S. import demand from Mexico. To a lesser
degree, demand will also increase due to the expansion of the NGT industry. This will serve to
increase gas prices above current levels and subsequently increase natural gas supply brought
to market. As Goldman Sachs recently stated: “we believe that these structural changes in
demand will ultimately move the market away from pricing fuel substitution and towards pricing
marginal cost of production, as natural gas drilling and, ultimately, supply, will need to rise more
significantly to accommodate the changes in US natural gas demand”.30

4.

Natural Gas Storage Balances

Natural gas storage balances represent the amount of natural gas storage inventory levels,
which will fluctuate up and down throughout the year as gas is injected into storage facilities
during the lower-demand summer months and withdrawn from storage during the higherdemand winter months. In the short term, storage balances are the result of the various supply
and demand factors in the gas marketplace and therefore provide a good snapshot of current
market conditions. As such, storage balances influence market gas prices, particularly for the
near term.
According to the U.S. National Oceanic and Atmospheric Administration, 2012 was the warmest
year on record, which also included the warmest summer on record. This affected the gas
market in two offsetting ways; the historically warm 2011/12 winter led to record high storage
inventories exiting the winter and the exceptionally hot 2012 summer increased natural gas
demand used to deploy gas-fired generation. The temperature anomalies for the contiguous
U.S. are depicted in the figure below.

30

Goldman Sachs, Natural Gas Weekly, September 11, 2013
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Figure 18: 1895-2012 U.S. Temperature Anomalies

31

Due to the exceptionally hot 2012 summer, higher gas demand for power generation helped
erode the glut of storage surplus throughout 2012. However, storage inventories still entered
the 2012/13 winter season at all-time high levels, or about 2% higher than the previous record
on November 1, 2011.
Temperatures during winter 2012/13 averaged significantly lower than those during winter
2011/12 and weather was closer to normal winter conditions for many gas consuming regions of
North America. The relatively mild start to the 2012/13 winter heating season initially kept gas
storage balances near the same high levels as a year ago. However, cold weather during
March and April 2013 had put storage levels in a significant deficit position to last year and a
slight deficit to the historical five-year average. Since then, with higher gas production and near
normal weather, the storage balances have recovered from a deficit to a surplus to the five-year
average. Figure compares the U.S. degree days32 for 2013 compared to 2012 and the five-year
average. Figure shows storage balances for 2013 compared to 2012 and the five-year average.

31

National Oceanic and Atmospheric Administration, Climate Data Center, January 2013
Heating degree day is a measure of how cold a location is over a period of time relative to a base temperature,
most commonly specified as 65 degrees Fahrenheit. The measure is computed for each day by subtracting the
average of the day's high and low temperatures from the base temperature (65 degrees), with negative values set
equal to zero. Each day's heating degree days are summed to create a heating degree day measure for a specified
reference period. Source: U.S. Energy Information Administration glossary.
32
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Figure 19: U.S. Degree Days

33

Figure 20: U.S. Natural Gas Storage Inventory

33
34

34

BMO Natural Gas Storage Charts, September 26, 2013
BMO Natural Gas Storage Charts, October 3, 2013
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For the week ending September 27, 2013, U.S. working gas in storage was 3,487 Bcf, which
was 4.3% below last year’s level of 3,642 Bcf and 1.4% above the 5-year average of 3,438 Bcf.
Storage inventory levels at the end of the summer 2013 are expected to be at 3,823 Bcf, which
is about 3% below the historical high storage balance of 3,929 Bcf in 2012 and 2% higher than
the 5-year average of 3,757 Bcf. This highlights the significant impact weather can have on
natural gas demand and storage balances, which in turn, impact natural gas prices, discussed
in the next section.

5.

Natural Gas Prices

With the abundance of shale gas supply in recent years, natural gas prices have come down
from the levels seen prior to 2009 where prices typically remained above $6 US/MMBtu and
higher during peak demand periods (see Figure 0-19). Due to the exceptionally warm 2011/12
winter, natural gas prices reached their lowest levels in a decade in mid-2012, but have since
rebounded although still remaining below $4 US/MMBtu. Furthermore, natural gas prices
remain disconnected from other competing fuels, such as heating and fuel oil, which are derived
from crude oil and can be used as substitutes for natural gas in certain applications such as
space heating and power generation. Crude oil prices are highly influenced by global supply
and demand factors and geopolitical tensions whereas North American natural gas prices have
been relatively isolated from such factors and more dependent upon regional supply and
demand dynamics.
Currently, Central Appalachian (CAPP) coal prices and NYMEX natural gas prices are both near
the $3.50 US/MMBtu level. When natural gas prices are below the CAPP coal prices, demand
for natural gas increases due to switching from coal and gas prices go up – so CAPP coal
prices act as a soft cap for natural gas. The fuel switching demand mostly derives from power
generators that can deploy natural gas generation in lieu of coal depending on the relative price
differences between the two fuels.
The figure below shows prices (historical prompt month and futures) for various competing fuels
with natural gas as of September 26, 2013. At the current time, forward natural gas prices are
expected to average near the $4 US/MMBtu level. This can change quickly, however, in
response to weather and supply and demand balances.
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Figure 21: Competing Fuel Prices, North America

5.1

35

LONG RANGE PRICE FORECASTS

The following figure shows various recent long term price forecasts for natural gas based on the
Henry Hub market. The current NYMEX forward curve is also provided (as of September 26,
2013). All prices are presented in nominal dollars. All forecasts show gas prices in the near
term around $4.00 US/MMBtu but prices over the long run follow an upward trend due to a
balancing of supply and demand and higher long run production costs. By 2020, gas prices
could be in the range of $4.75 US/MMBtu and $6.25 US/MMBtu. By 2025, analysts forecast
that gas prices could be in the range of $6.00 US/MMBtu and $7.50 US/MMBtu.

35

U.S. Energy Information Administration & CME Group, September 26, 2013
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Figure 22: Natural Gas Price Forecasts

Source: FEU based on U.S. EIA Annual Energy Outlook, GLJ, WoodMac Long Term View and Nymex

5.2

PRICE VOLATILITY

In addition to looking at market prices, market price volatility also provides an indication of
potential prices and price movements in the future. Price volatility can be measured in one of
two ways: using either observed or implied volatility.36
Figure below shows the forward AECO/NIT price range that is derived from the implied volatility
as of September 26, 2013. The figure illustrates three confidence intervals of 50%, 75%, and
95% to provide different envelopes of potential future price movements. For example, the figure
shows that for January 2018:
-

36

The forward curve is trading at about $4.60 Cdn/GJ;
There is a 95% probability that prices will range between $1.90 Cdn/GJ and $11.75
Cdn/GJ, for a range of $9.85 Cdn/GJ;
There is a 75% probability that prices will range between $2.70 Cdn/GJ and $8.00
Cdn/GJ, for a range of $5.30 Cdn/GJ; and

Observed volatility uses historical settled price movements over a defined period of time (such as 15, 20, 30, etc.
trading days) and applies these observed changes to futures prices to model a forward curve. Implied volatility is
the volatility of the price that is assumed by the market based on an option pricing model, such as Black-Scholes.
This can be used to provide a probable range for natural gas prices in the future.
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-

There is a 50% probability that prices will range between $3.40 Cdn/GJ and $6.40
Cdn/GJ, for a range of $3.00 Cdn/GJ.
Figure 23: AECO/NIT Forward Curve and Confidence Interval Price Bands

37

The volatility analysis provided in the figure above highlights that there is more potential for
upside price movements than there is potential for downside price movements. This is
consistent with the market’s view that current gas prices are below the production costs for
many of the shale gas plays.
Figure displays the EIA’s Henry Hub natural gas price forecast and current NYMEX futures price
curve as of September 2013. It also includes a 95% confidence interval forecast that provides a
range of possible natural gas prices in the future. In other words, the EIA expects the
December 2014 gas price to settle in between a range of $2.57 US/MMBtu and $6.85
US/MMBtu with a 95% probability.

37

CME Group, One Exchange Corp., Goldman Sachs Group, September 26, 2013
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Figure 24: Henry Hub Natural Gas Price Forecast

38

Another way of looking at price volatility is to observe changes to the forward price curve over a
period of time. As the following figure illustrates, the AECO/NIT forward price curve has
changed dramatically over the past number of years. The current AECO/NIT forward curve is
near the lowest level in the last five years across all future terms out to October 2015.

38

U.S. EIA, Short-Term Energy Outlook, September 2013

Appendix A-1: North American Natural Gas Market Overview

Page 29

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN

Figure 25: Changes in AECO/NIT Forward Curve

39

The wide range of forecasted future prices helps to highlight key points about current natural
gas prices. Firstly, natural gas forward prices, although they have increased from the lows in
mid-2012 (see Figure), are still below recent historical averages. Secondly, given the costs of
natural gas production (see Figure), it is not likely that gas prices will remain at these levels for a
significant period of time. Furthermore, even though prices are currently low, price volatility has,
and can, lead to higher gas prices in the future.

6.

Summary

The North American natural gas marketplace has undergone significant changes in the last few
years. The development of unconventional gas, in particular shale gas, has transformed the
market from one of declining supply and requiring imports to one of abundance and lower prices
than only a few years ago. This has led to increased demand for natural gas, particularly with
respect to industrial and power generation, and created opportunities for the development of
LNG exports and NGT markets in North America as well as the FEU’s region. And while future
natural gas prices are expected to rise with these new sources of demand, they are not
expected to increase to the peaks seen in the recent past. This should provide both favourable
returns for gas producers and reasonable costs for end users and consumers so that natural
gas continues to grow in its role as a primary energy source in North America.

39

CME Group, One Exchange Corp., September 26, 2013
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APPENDIX A-2 – REGIONAL GAS SUPPLY INFRASTRUCTURE BRIEF

1.

Introduction

Significant changes are occurring in the natural gas marketplace in western Canada. In a few
short years, British Columbia’s reserve estimates have grown significantly to reach
approximately 3,000 trillion cubic feet.1 B.C.’s natural gas potential is now considered to be
second only to the Marcellus shale gas play that is being developed in the northeast region of
United States. Development of this significant resource potential will bring changes that will
impact traditional supply and demand dynamics as well as regional gas flows and market prices.
This appendix provides background on proposed infrastructure developments that have the
potential to affect regional gas supply markets in western Canada and the PNW, and hence the
FEU’s supply portfolio.
The prospect of developing new markets for natural gas is welcome news for producers active
in the Western Canadian Sedimentary Basin (WCSB). The traditional Canadian and U.S.
consuming markets for natural gas produced in the WCSB have declined steadily over the past
few years. This decline is driven primarily by the development of shale gas basins, in particular
the Marcellus shale gas play, that are located much closer to traditional key consuming markets
in eastern North America. While increased industrial, power generation, and oil sands demand
will help offset reduced demand from traditional markets, significant new consuming markets
are required in order to fully develop the potential of the WCSB, including the new supply basins
located in northeast B.C. Numerous LNG export projects have been announced for the west
coast of B.C., which represents the most significant new market opportunity that the WCSB has
seen. B.C. is poised to lead various developments relating to pipeline, infrastructure and
potentially significant volumes of LNG export to Asian markets over the next few years. As a
result of these changes, the FEU must continue to monitor developments and adapt the supply
portfolio so that the FEU can ensure access to reliable and cost-effective supply for customers.

2.

Importance of Northeast B.C. Supply for Markets in B.C.

The FEU are required to serve several major regional demand centres in B.C. that are largely
isolated from each other by considerable distances and spread across a large, varied
geographical footprint. Serving customers across this diverse geography and balancing daily
system loads requires interconnection with third party pipelines and access to a flexible mix of
supply, transportation, and storage resources.
As a matter of additional complexity, a number of factors including B.C.’s topography, location
relative to North American supply basins, and winter seasonal market have limited the available
infrastructure that connects the B.C. marketplace to sources of supply. As a consequence, the
1

B.C. Ministry of Natural Gas Development, “Study shows B.C.’s gas doubles previous estimate,” News release
dated November 6, 2013.
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B.C. market is heavily reliant on supply originating in production basins located in northeast B.C.
The majority of the FEU’s current supply is sourced in B.C. and transported to the FEU’s service
territories via Spectra’s Westcoast T-South pipeline. This reliance on northeast B.C. supply is
unlikely to change significantly in the short to medium term given that only limited pipeline
capacity exists to connect supply from Alberta and from the U.S. PNW.

3.

Developments Affecting Northeast B.C.

In response to an increase in natural gas demand in Alberta, pipeline connectivity from supply
basins located in northeast B.C. to Alberta has increased since 2010. The majority of recent
pipeline expansions to the AECO/NIT market, such as the Groundbirch and Horn River Mainline
pipelines by NGTL, now provide producers with the option to flow their supply directly to
AECO/NIT marketplace, bypassing Spectra’s T-North system. The following figure illustrates
this development.
Figure 1: NGTL Pipeline Expansions into Northeast B.C.

Source: TransCanada
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Future facilities additions in northeast B.C. contemplated by TransCanada Pipelines Ltd.
(TransCanada or TCPL) for its NGTL system will likely accelerate this trend. Notwithstanding
this development, it is possible for gas produced in B.C. to flow onto the NGTL system into
Alberta and then flow back into B.C. The infrastructure connections with Spectra’s T-North
system at Groundbirch could flow from NGTL onto Spectra’s system but requires the addition of
facilities on the NGTL system. Such additions would result in increased costs to access this gas
and such facility additions have not yet been completed. Figure 2 identifies the location of the
major regional pipeline facilities, including those located in northeast B.C.
Figure 2: Pipeline Systems in Northeast B.C.

Source: Spectra Energy

Due to the significant production potential of the Montney and Horn River basins, the total
production over the next few years from B.C. could significantly surpass its current level of
roughly 3.5 Bcf/d. However, little of this incremental production is expected to remain in B.C.
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and increasing amounts are projected to flow out of the province. Producers tend to favour
Alberta and eastern markets because they provide more base load, rather than seasonal market
characteristics, and are more liquid markets (i.e. markets in which there are more opportunities
to buy and sell gas contracts). In contrast, downstream markets located in B.C. and the PNW
are largely winter seasonal with a more limited number of purchasers, which makes them less
liquid and therefore less attractive.
B.C. supply that flows on the Spectra’s Westcoast system to markets in B.C. and the PNW has
remained at largely unchanged levels over the past several years, while supply movement to
Alberta and other eastbound markets has increased significantly (see Figure 3). For example,
in 2007, the distribution between gas marketed to B.C. and the PNW as compared to Alberta
and eastbound markets was almost equal, averaging around 1.3 Bcf/d. However, since 2007,
gas supply to eastbound markets has steadily increased, averaging roughly 2.0 Bcf/d during the
last three years, an increase of about 50%. This trend is expected to continue in the future as
the need to offset declining production in Alberta rises and the increase in industrial and oil
sands demand grows.
Figure 3: Increased Flows of Natural Gas from B.C. Production Areas

4.

2

B.C. LNG Exports

The most significant opportunity faced by northeast B.C. relates to the development of LNG
exports. Several LNG export projects have been announced that would see the construction of
liquefaction terminals on B.C.’s west coast, as well as large diameter pipelines to transport
2

British Columbia Ministry of Energy, Mines and Natural Gas and Responsible for Housing, Production and
Distribution of Natural Gas in B.C. Note that 2013 includes data for January to June 2013.
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natural gas from new production basins in northeast B.C. to the liquefaction terminals. The
following discussion explains how this development can be expected to impact the gas supply
dynamics in B.C. and how that may impact or benefit customers.
Increasing demand for energy in Asia, particularly for natural gas, could provide a significant
new market and long term opportunity for the WCSB producers. Natural gas provides Asian
markets with a cleaner burning fuel source compared to coal and oil. Currently, the majority of
natural gas supplies that enter Asia are imported in the form of LNG from various oil and gas
production area located in the Middle East, Australia, and Russia. With significantly lower
natural gas prices in North America than what Asia has typically been able to arrange for LNG
imports, Asian countries are turning to North America, with B.C. facing particular interest. B.C.
offers an attractive mix of proximity, market maturity, supply diversification, and political
stability—benefits that are becoming increasingly valued in key Asian markets.
4.1 OVERVIEW OF LNG PROJECT PROPOSALS
Up to 13 potential LNG export projects are being considered for location on the west coast of
B.C. Of these, 11 are located in the Kitimat, Prince Rupert and Kitsault region, on the northern
coast of B.C., and two located on the lower coast of B.C. Of the 11 projects considered for the
north coast of B.C. all, with the exception of the B.C. LNG Export Co-Op, will require substantial
new pipeline infrastructure. Four of these projects have announced plans to construct new
large diameter pipelines to bring supply from the new production basins in northeast B.C. A
small scale LNG export proposal has also been announced for location at a site near Squamish
that proposes to access supply via the FEU systems (project number 13 in Table 1 and also
discussed in Sections 3.3.9 and 5.1.2.1). The LNG export projects contemplated for location in
B.C. are summarized below:
Table 1: Proposed LNG Projects on the West Coast of B.C.
Project

Partners

Min
Capacity
(Bcf/d)

Max
Capacity
(Bcf/d)

Export
Date

1. *Douglas
Channel
Energy
Partnership

LNG
Partners,
Haisla

0.13

0.25

2. Triton LNG LP

AltaGas,
Idemitsu
(Japan)

0.1

0.33

2017

Application submitted to NEB
for 25 yr export license.

3. *Kitimat LNG

Chevron,
Apache

0.7

1.4

2017

Undergoing FEED. FID
expected once FEED is
completed.
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Status
FEED initially completed undergoing revision for internal
power generation. Project
status is uncertain and is
currently undergoing financial
re-organization.
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4. *Pacific
Northwest LNG

Progress,
Petronas

1.0

2.7

2019

FEED stage, undergoing
government regulatory review
process. FID expected in late
2014.

5. *Prince Rupert
LNG

Spectra, BG
Group

2.2

2.9

2021

Project Description filed with
CEAA and BC EAO,
awaiting environmental
assessment approval.

6. *LNG Canada

Shell, Kogas,
Mitsubishi,
PetroChina

1.7

3.2

2020

Project Description filed with
CEAA and BC EAO,
awaiting environmental
assessment approval.

7. *WCC LNG

Imperial Oil,
ExxonMobil

1.3

4.0

2021

Undergoing project
assessment and planning.

8. Aurora LNG

Nexen.
CNOOC,
Inpex (Japan)

1.55

3.1

2021

Application submitted to NEB
for 25 yr export license. Deal
to purchase Grassy Point
property from B.C.
government.

9. Grassy Point
LNG 3

Woodside
Petroleum

Expression of interest; no public project announcement.

10. Grassy Point
LNG 4

SK E&S
(South
Korea)

Expression of interest; no public project announcement.

11. Elk Falls Mill,
Campbell
River

Quicksilver
Resources

12. Kitsault Energy

Kitsault
Energy

0.66

0.66

2017

Short-term 2 year NEB export
license received. Application
submitted to NEB for 25 yr
export license.

13. *Woodfibre
LNG Export

Pacific Oil
and Gas
Group

0.15

0.29

2018

Undergoing feasibility study and
site remediation.

9.45

18.89

Total

Expression of interest; no public project announcement.

* Received National Energy Board (NEB) approval

If all of the projects that have been announced publicly were to proceed, a total LNG volume
approaching 19 Bcf/d would be exported. To date, only seven of these projects, the Kitimat
LNG, BC LNG, Pacific NW LNG, Prince Rupert LNG, WCC LNG, Woodfibre LNG and LNG
Canada, have received National Energy Board (NEB or the Board) approval to export up to 14.8
Bcf/d of LNG. A number of market analysts predict that between 1 bcf/d3 (Wood Mackenzie)
3

The Dynamics of Western Canadian LNG Exports, Woodmac, November 2012.
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and 4.8 bcf/d4 (Goldman Sachs) of gas are likely to be exported by the end of the decade to
markets in Asia.
4.2 LNG EXPORT PROJECT PROPOSED PIPELINE ROUTES
The gas supply for export projects will tie into infrastructure that either exists today or will need
to be expanded in order to be able to access production from the Montney, Horn River, Cordova
and Liard shale basins. Figure 4 provides a map illustrating conceptual routes for the proposed
pipelines from supply sources to subsequent export terminals in the Kitimat/Prince Rupert area.
Given the early stage in the project development process, final pipeline routes and their tie into
existing Spectra or NGTL infrastructure may change from what has been announced publicly.
Important in this context is the potential to establish an energy corridor from supply basins to the
export terminals, which would facilitate construction of these pipelines. Such a corridor may
also spur the consolidation of separate pipelines as a way of better managing project costs and
the long-term utilization risk faced by these projects.
Figure 4: Potential Pipeline Routes in B.C. for the LNG Export Market

4
5

5

Energy Outlook: Policy risks dominate the markets, Goldman Sachs, October 2012.
Fraser Institute Studies,”Laying the Groundwork for BC LNG Exports to Asia,” Energy Policy, October 2012 and
FortisBC additions based on project announcements.
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4.3 IMPLICATIONS ON THE REGIONAL GAS MARKETPLACE
If the larger LNG export projects proceed with development after final investment decisions are
reached, production development in the new supply basins will need to ramp up prior to actual
export to new Asian markets. The effect of this ramp up process should produce incremental
supply that is made available to regional market hubs such as Station 2 and AECO/NIT. In
order to support this production ramp-up, NGTL is proposing to expand its pipeline system
further west into northeast B.C., resulting in an integrated extension of AECO/NIT into parts of
northeast B.C. In the near term, as the export market ramps up incremental supply could be
brought to existing market hubs, which could result in further downward pressure on commodity
prices. Lower pricing, especially at the AECO/NIT market hub, is expected to last until
approximately 2018-20 when LNG exports are planned to increase substantially.
Currently, a high level of uncertainty exists as to the impact that LNG export projects will have
on regional pricing for natural gas, primarily due to the uncertainty of pipeline routing and
connections to traditional supply hubs. However, FEI continues to believe that these LNG
export projects should significantly increase the development of production in B.C. and ensure a
healthy supply picture going forward for domestic markets in North America.

5.

Developments Affecting TransCanada’s NGTL System

TransCanada is involved in a number of initiatives that could impact the FEU’s ability to cost
effectively access secure and reliable supply in the future at fair market prices6. These relate to
TransCanada’s pipeline system extensions from Alberta into B.C., involvement in B.C. LNG
export projects, and TransCanada’s Mainline Restructuring initiative. The FEU rely on
TransCanada’s NGTL and Foothills B.C. systems to transport supply to and from storage
locations in Alberta and to move supply from Alberta to the FEU systems.
Komie North Decision
In October 2011, NGTL applied to the NEB for authorization to construct and operate the
Northwest Mainline Komie North Extension (the Komie North Project). The proposed Komie
North Project was planned to be an expansion of portions of NGTL’s existing system in Alberta
and a further extension of NGTL’s system in northeast B.C.
The FEU intervened in this facilities application, taking issue with several aspects of the
proposed extension.7 The FEU were concerned about a number of factors: the lack of
commercial contracts underpinning the proposed extension; a potential oversizing of the
facilities; the impact on the utilization of existing competing facilities and competition for the
development of new facilities to connect production to transmission systems in the area; and
use of a rolled-in tolling methodology that would allow NGTL an unfair competitive advantage.
6
7

For more information on TransCanada’s existing NGTL and other pipeline systems visit www.transcanada.com
NOVA Gas Transmission Ltd., Application for Northwest Mainline Komie North Extension (GH-001-2012), C-08-04
Evidence of FortisBC Energy Inc. (A41838) https://docs.neb-one.gc.ca/lleng/llisapi.dll?func=ll&objId=820525&objAction=browse&viewType=1
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For the FEU, these issues create the potential to increase regional transportation costs, affect
future access to gas supplies at fair market prices, and reduce the liquidity of gas commodity
markets at Station 2 and at Huntingdon.
On January 30, 2013, the NEB recommended approval of the Chinchaga section of the applied
for facilities in Alberta, but did not recommend approval of the Komie North section in Northeast
B.C.8 In its decision, the NEB did not accept that the Komie North section as proposed had
sufficient commercial support for it to be economically feasible. The Board also took issue with
the tolling treatment for the extension, noting that Spectra, who is already operating in the
region where the proposed facilities were planned to be located, is required to operate under a
different regulatory regime. Finally, the Board acknowledged that an approval of the Komie
North extension as proposed would have unacceptable commercial impacts on other parties. It
took into consideration the potential negative impacts on Spectra’s existing transmission and
gathering and processing facilities in northeast B.C., as well as existing shippers on this system.
At this point, the FEU are uncertain how TransCanada will respond to this decision. It is
generally expected that TransCanada will attempt to reapply for the Komie North extension in
the near future, addressing the key deficiencies found by the NEB, including demonstrating
appropriate commercial support. TransCanada has pointed out that it interprets the decision as
applying only to Komie North and that it will continue to use a rolled-in methodology in
managing its NGTL system. The FEU plan on reviewing any new application to the NEB for
approval of this extension in order to assess the potential impact it may create.
North Montney Project
TransCanada is planning to seek approval to extend the NGTL system from near Groundbirch,
B.C., 300 km to the north. This extension is expected to be a 42-inch diameter pipe and cost
approximately $1.7 billion to construct. The main purpose of this extension is to connect to the
Prince Rupert Gas Transmission Project and to access north Montney production planned by
Progress Energy. An interconnection with the Aitken Creek Storage facility is contemplated as
part of this project. The FEU have reviewed the facilities application filed by NGTL with the NEB
in order to determine potential impacts and have applied to intervene in the NEB proceeding.
Coastal GasLink Pipeline Project
In June 2012, TransCanada announced that it had been selected by Shell Canada and its
partners to design, build, own and operate the proposed Coastal GasLink project. This pipeline
will be used to transport natural gas from the Montney gas-producing region to LNG Canada’s
planned liquefaction terminal located near Kitimat. It will originate from a location near
Groundbirch, B.C., where it will tie into TransCanada’s existing NGTL system.

8

National Energy Board, “NEB issues recommendation regarding the Northwest Mainline Komie North Extension
Project,” News Release dated January 30, 2013. http://www.neb-one.gc.ca/clfnsi/rthnb/nws/nwsrls/2013/nwsrls02-eng.html

Appendix A-2: Regional Gas Supply Infrastructure Brief

Page 9

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
The pipeline is expected to cost approximately $4 billion to construct and be placed in service
by 2020. It is planned to be 650 km long, 48 inches in diameter, and provide an initial capacity
of more than 1.8 Bcf/d and capable of being expanded to flow 5 Bcf/d.
At this point, TransCanada has indicated that it does not plan to connect this pipeline to any part
of the Spectra system and permit a receipt or delivery location, even though it will cross
Spectra’s T-South system between Station 2 and Summit Lake.
NGTL claims that the Coastal GasLink will also provide options for other shippers to access gas
supplies through an interconnection with TransCanada’s NGTL System and the AECO/NIT
market hub. NGTL plans on contracting for a portion of the capacity of this pipeline from the
current termination of the NGTL system at Groundbirch in northeast B.C., to a point near
Vanderhoof, B.C. This will allow NGTL to effectively extend the NGTL system to near
Vanderhoof and roll the cost of the TBO (transportation by others)9 arrangement into the
existing NGTL System. NGTL has not yet planned on offering any receipt or delivery points
other than at its origin near Groundbirch and at its terminus near Vanderhoof.
The FEU is monitoring progress on the development of the TBO and plans to actively participate
in the review of NGTL’s application to the NEB for the proposed TBO arrangement with Coastal
GasLink in order to understand and mitigate the potential impact it may create for the FEU’s
future resource contracting.
Prince Rupert Gas Transmission Project
In January 2013, TransCanada announced that it had been selected by Progress Energy, a
subsidiary of Petronas of Malaysia, to design, build, own and operate the proposed Prince
Rupert Gas Transmission Project. This pipeline will be used to transport natural gas from the
north Montney gas-producing region near Fort St. John, B.C. to Pacific Northwest LNG’s
planned liquefaction terminal located in Port Edward, near Prince Rupert, B.C. The pipeline is
expected to cost approximately $5 billion to construct and be placed in service by late 2018. It
is planned to be 750 km long, 48 inches in diameter, and provide an initial capacity of more than
2 Bcf/d and capable of being expanded to flow 3.6 Bcf/d.
As discussed earlier (North Montney Project), TransCanada also plans a major extension of the
NGTL system from Groundbirch into the north Montney region in order to provide the Pacific
Northwest LNG project access to supplies from both the Montney basin and from the AECO/Nit
market hub. The Prince Rupert Gas Transmission Project would tie into the southern end of this
extension. TransCanada foresees this pipeline being a dedicated merchant line and therefore
does not plan to connect it to any part of the Spectra system at this time.

9

A TBO, or Transportation by Others, agreement is an arrangement between pipelines whereby one pipeline
becomes the shipper on another pipeline system. The agreement occurs when a pipeline needs to lease space on
another pipeline to obtain additional market access for its customers.
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Mainline Restructuring Decision
On March 27, 2013 the Board released its Mainline Restructuring Decision, or more formally the
“Business and Services Restructuring Proposal and Mainline Tolls for 2012 and 2013”. In its
decision, the Board denied most aspects of TransCanada’s application.10
The FEU intervened in this application as part of the Western Export Group (WEG) taking issue
with several aspects of the proposed application. WEG was primarily concerned about the
proposed extension of the NGTL system to include Foothills and a portion of the Mainline which
if approved would result in toll increases for all NGTL shippers. The FEU, as part of WEG,
supported certain changes to services and pricing arrangements that involved providing
increased discretion to price interruptible and short term firm service.
In its decision, the NEB denied the proposed service extension of the NGTL system, the
reallocation of accumulated depreciation, and aspects of the proposed treatment of service
costs.
However, the Board did acknowledge that TransCanada’s Mainline is in an
unprecedented position and Mainline tolls have increased substantially over a short period of
time as a result of throughput declines related to increasing levels of competition in the
Mainline’s supply and market areas. The Board found that tolls cannot continue to increase
each year in response to throughput declines. As a result, the Board approved multi-year fixed
tolls at levels that should be competitive and provide TransCanada with a reasonable
opportunity to recover its Mainline costs. The Board set fixed multi-year tolls for the Mainline
system at $1.42/GJ, compared to a 2013 toll of $2.58/GJ that would result from TransCanada’s
existing tolling methodology. The Board also approved the establishment of a deferral account
that is to be used to capture any under recovery of costs, and noted that an accumulation of
deferred costs in this account would be addressed in a future proceeding. The Board denied
any intervener proposals to disallow costs from the Mainline’s rate base or revenue requirement
and recognised that its recommendation to set multi-year fixed tolls increases TransCanada’s
business risk related to throughput. As a result, the Board authorized an increase in the
Mainline’s return on equity, increasing it to 11.5 percent on an equity ratio of 40 percent. The
Board also approved a number of other proposals that would give TransCanada greater
discretion on how it prices services on its system, which provides an incentive for TransCanada
to increase profitability if annual net revenue is higher than forecast.
In conclusion, the NEB observed that the future of the Mainline depends on how TransCanada
is able to respond to the changes to its business environment, and that in its decision, the NEB
has provided TransCanada with the tools it requires to achieve positive outcomes for its
investors and customers, and that TransCanada must now use those tools to construct a viable
future. To date, TransCanada has not provided significant public comment about this decision
and the FEU are uncertain how TransCanada will respond.

10

TransCanada, “TransCanada Statement Regarding NEB Decision on Canadian Mainline Restructuring Proposal,”
March 27, 2013. http://www.transcanada.com/6268.html
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6.

Developments Affecting Spectra’s Westcoast System

Firm contracting levels on Westcoast T-South system (Station 2 to Huntingdon) continue to
hover around the 50% contracted level, which is down significantly from levels near 70% in the
recent past11. The majority of contracted pipeline capacity on the Westcoast T-South system is
now held by FEI and the PNW utilities. Figure 5 sets out the firm contracting levels on the
Westcoast T-South pipeline since 2008.
Figure 5: Contracting Levels on the Westcoast T-South Pipeline to Huntingdon

12

The Westcoast T-South system flows at maximum levels during cold or peak weather events.
The lack of firm transportation contracting means that more supply to the Huntingdon market
hub will flow via interruptible transportation during key demand periods in the winter. As
interruptible transportation is subject to cuts when pipeline use reaches maximum capacity
(which it does during peak load in the winter), this will reduce supply reliability at the Huntingdon
market hub and increase the potential for price disconnections. An additional issue this
contracting trend creates is higher tolling costs for firm shippers which, in turn, increases costs
for natural gas customers. In response to these issues, FEI has reviewed, and will continue to
assess, the level of Huntingdon supply that should be included in its gas supply portfolio.
These developments are critically important for FEI given its dependence on Spectra’s
Westcoast pipeline transmission system in B.C. for the delivery of the majority of its natural gas
supply requirements. It is important for this system to remain competitive with other regional
infrastructure development proposals to ensure continued and cost effective access to natural
gas supply at Station 2 from northeast B.C. The expansion of current markets, such as
11
12

For more information about the existing Westcoast pipeline system please see https://noms.wei-pipeline.com/
Spectra Energy
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Kingsgate and Huntingdon, that support gas to flow south via Spectra’s Westcoast system will
provide the FEU with access to cost effective supply over the long term in B.C. This has led
Spectra to successfully offer the T-South Enhanced Service (which utilizes a portion of the
FEU’s system), and the opportunity to develop the Kingsvale to Oliver Reinforcement Project
(KORP) which is an alternative to meet the needs of new base load markets that are emerging
in the Lower Mainland and PNW.
T-South Enhanced Service
Spectra Energy and FEI entered into an agreement effective May 2010, whereby FEI provides
firm transportation service to Spectra Energy from Kingsvale to Kingsgate using FEI’s system,
including the Southern Crossing Pipeline (SCP) and FEI’s contracted capacity on
TransCanada’s Foothills system. This arrangement allowed Spectra Energy to put forward a
new service offering on its Westcoast transmission system (T-South Enhanced Service)
allowing T-South shippers to transport gas from Station 2 to either Huntingdon or Kingsgate.
The T-South Enhanced Service has been a success and continues to deliver significant benefits
to FEI customers. The T-South Enhanced Service was recently extended to October 2016 and
FEI made available to Spectra a total maximum volume of 91 MMscfd, an increase from the
original 87 MMscfd. This increase in volume will increase the overall benefits to FEI customers
from both the revenue received from Spectra Energy for the SCP capacity and the T-South toll
reductions from the Service. FEI customers are estimated to receive accumulated financial
benefits of approximately $50 million from 2010 to 2016.
The overall T-South Enhanced Service is now fully contracted until March 2015. Below, Figure
6 illustrates the historical and current contracting levels of the T-South Enhanced Service from
initial offering in May 2010, through to the extension end date of October 2016. It should be
noted that the Service was contracted by a cross-section of the market, including producers,
marketers and Local Distribution Companies (LDCs).
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Figure 6: Spectra T-South Enhanced Service Contracted Levels (MMscfd)
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Kingsvale Oliver Reinforcement Project
FEI has been investigating the potential to expand its transmission system in order to provide an
alternative solution to meet potential load growth in the Lower Mainland and PNW.
The Kingsvale to Oliver Reinforcement Project (KORP) consists primarily of a 161 km, 24-inch
expansion project from Kingsvale to Oliver, B.C. The reinforcement would further integrate and
expand service using available capacity on FEI’s Southern Crossing Pipeline (SCP) and
Spectra’s T-South capacity. FEI could offer up to 300 MMcfd of additional capacity to transport
Alberta gas to the Lower Mainland-PNW market. The pipeline would be bi-directional with the
capability of transporting over 300 MMcfd of gas west to east to Kingsgate.
New base load markets are emerging on the south coast of B.C. with potentially significant
incremental base load demand. FEI is aware that several project developers are assessing
pipeline alternatives to the south coast, which include a focus on supply diversity from B.C.
and/or Alberta. These markets are anticipated to drive the need for additional regional
infrastructure. Gas-fired generation facilities and existing end use markets looking for
alternatives to meet future load growth or add supply diversity to their portfolio are also ideal
candidates to support KORP. For example, Puget Sound Energy has included the KORP within
its recent Integrated Resource Plan submission as a potential resource option.
Given the project development progress to date, FEI is in a position to respond quickly to a
potential market request for future service.

13

Spectra Energy
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7.

Developments in the Pacific Northwest

Two other pipeline expansions in the PNW region are also under consideration by other parties.
These projects may impact gas flows and pricing dynamics within the region. A map of the
projects is provided in the following figure.
Figure 7: Potential U.S. Pacific Northwest Infrastructure Projects

Source: NWGA

Washington Expansion Project
In October 2013, Northwest Pipeline (NWP) issued a news release seeking expressions of
interest from shippers for incremental Sumas/Huntingdon to Seattle pipeline capacity
(Washington Expansion Project) on its system with service contemplated to be available as
early as November 1, 2015. This expansion capacity is primarily tied to a request from Oregon
LNG to develop the Washington Expansion Project to provide 0.75 Bcf/d of firm transportation
service from Sumas to an interconnect with the proposed Oregon Pipeline near Woodland,
Washington, to serve its proposed LNG terminal near Warrenton, Oregon. To meet the
requirements of this facility, NWP would need to add additional pipeline and compression
facilities to the existing NWP system in the state of Washington.
In response to the non-binding expression of interest, NWP received bids totalling
approximately 1.4 Bcf/d with half of volume directly tied to the Oregon LNG project. It is
expected that some form of expansion will likely occur in the next five years, however, at lower
capacity than the initial bids received. If the NWP Sumas south expansion were to proceed, an
expansion on systems upstream of Sumas would likely be required, which could support an
expansion on T-South or a combination of KORP/T-South.
Appendix A-2: Regional Gas Supply Infrastructure Brief

Page 15

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
N-Max/Palomar Expansion Project
NWP is working with the current Palomar pipeline project sponsors, NorthWest Natural and
TransCanada Gas Transmission Northwest (GTN), to develop the Cascade (eastern) section of
Palomar in conjunction with an expansion of the existing NWP system. The Cascade section of
Palomar would consist of a 106-mile, 30-inch diameter pipeline that would run from GTN’s
mainline in central Oregon to a NW Natural/NWP hub near Molalla, Oregon, enhancing delivery
capacity to the I-5 corridor. Palomar would be a bi-directional pipeline with an initial capacity of
approximately 300 MMCF/d, expandable up to 750 MMCF/d. It would be linked to an expansion
on the existing NWP system to deliver gas to other markets along the I-5 corridor. At this time,
there is no publicly available information regarding the timing or commercial structure of this
project.

8.

Summary

The development of shale gas basins located close to traditional key consuming markets,
particularly in eastern North America, has led to a decline in demand for natural gas from the
WCSB. However, new markets such as increased industrial, power generation and oil sands
demand may play a role in sustaining the potential of the WCSB and developing new supply
basins, particularly in northeast B.C. A number of proposed LNG export projects from B.C.’s
west coast to Asian markets may offer the biggest potential for new market opportunities.
These developments are likely to impact traditional supply and demand factors, market prices
and gas flows in North America. The FEU continue to monitor regional gas supply
developments and adapt the Utilities' portfolio to provide customers with access to a reliable
and cost-effective long term energy supply.
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APPENDIX A-3 – COST COMPETITIVENESS: NATURAL GAS AND ELECTRICITY

1.

Introduction

The competitiveness of natural gas with other sources of energy, such as electricity, is an
important factor in helping to determine the future demand growth of natural gas within B.C.
With the development of shale gas in recent years, North American and regional natural gas
prices have fallen from highs of over $10.00/GJ in 2008 to under $4.00/GJ in 2013 (see Section
2.1 and Appendix A-1 for more details). On the other hand, average electricity prices for
residential consumers in B.C. have been increasing gradually since 2008 and are expected to
continue to increase in the future. Therefore, on an operating cost basis, the competitiveness of
natural gas versus electricity has improved in recent years. However, upfront capital costs
should also be considered when assessing energy competitiveness as this factor adds to the
FEU’s challenge in attracting new customers.
This appendix provides an overview of the cost competitiveness of natural gas versus electricity
in order to provide some context for the environment in which the FEU operate. It examines
competitiveness from both an operating cost as well as capital cost perspective and provides
information for each of FEI, FEVI and FEW. The focus is on the primary uses of energy for
which natural gas and electricity compete: space and water heating.
1.1

BURNER TIP RATES AND ELECTRIC EQUIVALENTS

The figures presented in this appendix show natural gas rates compared to electric equivalents
on a per unit basis. The natural gas rates are presented as burner tip rates, which are the rates
paid by residential consumers for each of the Utilities and include the carbon tax. Therefore, the
burner tip rates include all commodity, midstream, fixed basic and delivery charges or costs. In
FEVI’s case, the current burner tip rate is based on the rate freeze mechanism that has been in
place for several years.
The natural gas burner tip rates are compared to electric equivalents. These electric
equivalents are based on BC Hydro rates which have been adjusted for various appliance
efficiencies in order to provide a direct comparison to natural gas. For example, when looking at
space heating for new customers, the electric equivalents include adjustments to the BC Hydro
Step 1 and Step 2 rates of 90%, which is representative of the efficiency of a new gas furnace.
Starting October 1st, 2008, BC Hydro introduced the residential inclining block (RIB) rate, a twostep structure designed to encourage electricity conservation. The RIB rate includes a base
Step 1 rate for electricity consumption up to 1,350 kWh per bi-monthly billing period and a Step
2 rate for any consumption above the Step 1 rate. Before beginning the comparison of natural
gas burner tip rates and electric equivalents, an overview of differences in upfront capital costs
is necessary.
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2.

Upfront Capital Costs Differences

There are significant differences in the upfront capital costs between natural gas and electric
equipment or appliances which impacts the competitiveness of natural gas. However, it is often
not the end user that makes the decision regarding energy sources installed in the home, which
add to the FEU’s challenge.
Builders and developers are the primary decision makers regarding which energy source and
equipment are used in new construction. As builders and developers do not pay operating
costs, they tend to be more influenced by capital costs alone. Capital costs related to natural
gas equipment—such as furnaces, ducting and hot water tanks—tend to be costlier than those
for electric equipment, such as electric baseboards and hot water tanks. A builder or developer
also typically strives to maximize the useable square footage available from a development to
maximize the return on investment. Capital cost savings and the ability to sell more useable
living space incents developers and builders to install electricity equipment over natural gas
equipment in new developments. The upfront capital cost difference for installing natural gas
equipment has been identified by the American Gas Association as the “primary impediment to
natural gas use in residential and commercial buildings if service can be made available.”1
Table 1 provides an example of the upfront installation (capital) cost difference associated with
natural gas versus electricity for a space heating furnace and hot water tank in new construction
for FEU customers. The difference in upfront capital costs between gas and electricity means
that over the life of the appliance, the operating cost advantage of natural gas over electricity
must be at least $9.93/GJ for space heating and $5.67/GJ for hot water heating for the
equipment change to be economic for the consumer.

1

American Gas Association. Squeezing Every BTU: Natural Gas Direct Use Opportunities and Challenges, pg. 32.
This report is attached in Appendix A-4.

Appendix A-3: Cost Competitiveness of Natural Gas and Electricity

Page 2

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Table 1: Capital Cost Difference for Space and Water Heating – Natural Gas vs. Electricity

2

Space Heating

Water Heating

Capital costs for natural gas

$9,000

$2,000

Capital costs for electricity

$4,320

$1,023

Upfront capital cost premium for natural gas
compared to electricity

$4,680

$977

$446.68

$113.32

$50.00

$0.00

$496.68

$113.32

50 GJ

20 GJ

$9.93/GJ

$5.67/GJ

Annual difference in capital costs

3

Annual maintenance costs
Total annual difference
maintenance costs

in

capital

and

Energy consumption per year (GJ)
Difference in cost between natural gas and
electricity over measureable life ($/GJ)

While there will be differences in capital costs due to the cost of the equipment, annual
operating and maintenance costs, life of the equipment, size of the home and energy
consumption, this information is intended to provide a general representation of capital cost
differences. The cost competitiveness for each of FEI, FEVI and FEW based on space and
water heating applications is provided in the following sections.

3.

FortisBC Energy Inc.

3.1

SPACE HEATING

The two figures below present a historical view of the competitiveness with space heating for
FEI. As shown in Figure 1 below, FEI’s burner tip rate absent the capital costs (indicative of a
customer that already has appliances installed) have been above the average rate and Step 1
electric equivalents prior to 2009. Since that time, FEI’s burner tip rate has been below that of
the electric equivalents.

2
3

Assumptions based on new construction of a 3,000 sq. ft. home in the Lower Mainland.
Represents difference in capital costs per year, assuming a stream of equal annual payments with an interest rate
of 6% and measurable life of 17 years for a space heating furnace and 13 years for a hot water tank.
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Figure 1: FEI Existing Space Heating – Burner Tip Rate vs. Electric Equivalents

4

However, the inclusion of the upfront capital costs (from Table 1) associated with the installation
of a gas furnace (indicative of a customer that directly incurs the upfront capital costs of
installing gas over electric appliances) reduces the competitive position of natural gas against
electricity. From January 2004 to about January 2010, FEI’s burner tip rate plus the capital cost
of about $9.93/GJ put the total cost per GJ above the Step 2 electric equivalent. From July
2010 to present, FEI’s burner tip rate plus capital cost is above the Step 1 electric equivalent
rate but below the Step 2 electric equivalent rate. Therefore, it is a more economic option to
use natural gas for residential customers with larger home sizes and who consume more energy
for space heating (i.e. those who would incur the Step 2 electricity rate). However, for
residential customers with smaller home size and consume less energy for space heating (i.e.
those who would therefore incur the Step 1 electricity rate), it is a more economical option to
use electricity.

4

The Step 1 and Step 2 electric equivalents have been adjusted using a 75% efficiency to represent the average
efficiency level of all existing space heating customers.
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Figure 2: FEI New Space Heating – Burner Tip Rate and Capital Cost vs. Electric Equivalents

3.2

5

WATER HEATING

The attraction and retention of hot water heating load is even more challenging for FEI than
attracting and retaining space heating load since natural gas water heaters operate at a lower
efficiency and electric water heating typically makes more use of the Step 1 electricity rate.
Figures 3 and 4 below present a historical view of FEI’s competitiveness in the water heating
market. Figure 3 shows the comparison without capital costs, which is indicative of a customer
that has existing water heating equipment and therefore the expenditure of the energy
equipment has already been incurred.

5

The Step 1 and Step 2 BC Hydro RIB rate electric equivalents have been adjusted using a 90% efficiency to
represent the average efficiency level of a new gas fired furnace.

Appendix A-3: Cost Competitiveness of Natural Gas and Electricity

Page 5

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Figure 3: FEI Existing Water Heating – Burner Tip Rate vs. Electric Equivalents

6

Illustrated in Figure 4, the inclusion of the upfront capital costs associated with the installation of
a gas hot water heater dramatically reduces FEI’s competitive position against the electric
equivalents. From January 2004 until approximately January 2011, FEI’s burner tip rate plus
the capital cost of about $5.67/GJ put the total cost per GJ above both the Step 1 and Step 2
electric equivalents.

6

The average efficiency for a gas fired hot water heater is assumed to be 60% while the average efficiency for an
electric powered water heater is assumed to be 90%. When comparing gas and electric powered hot water
heaters, the ratio of 60% / 90% = 67% relative efficiency of a gas fired water heater relative to an electric water
heater is used.
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Figure 4: FEI New Water Heating – Burner Tip Rate and Capital Cost vs. Electric Equivalents

7

Although until recently, with the increase in BC Hydro electric rates, FEI’s burner tip rate plus
capital cost have totalled below the Step 2 electric equivalent, it still remains significantly above
the Step 1 electric equivalent. Since most residential customers would incur the Step 1
electricity rate for hot water heating, it is a more economic option for customers to use electricity
when installing a new water heater.
3.3

SUMMARY

The results presented above for space and water heating show that, historically, electricity costs
have compared favourably to natural gas when capital costs are taken into consideration. It is
only recently, in the context of the lowest natural gas commodity prices in a decade that the
price competitiveness of natural gas has improved. However, if the higher natural gas
commodity price forecasts of industry experts materialize (as presented in Appendix A-1), FEI’s
current price competitiveness in certain applications with electricity will again be eroded.

7

The average efficiency for a gas fired hot water heater is assumed to be 60%, while the average efficiency for an
electric powered water heater is assumed to be 90%. When comparing gas and electric powered hot water
heaters, the ratio of 60% / 90% = 67% relative efficiency of a gas fired water heater relative to an electric water
heater is used.
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4.

FortisBC Energy (Vancouver Island) Inc.

Due to FEVI’s higher cost of service relative to system throughput, its per unit natural gas rates
are significantly higher than those for FEI. FEVI’s residential bundled variable rate has been
held constant under the rate freeze mechanism for a number of years. Since FEVI’s natural gas
rates are set higher than market based rates due to a higher cost structure, it is less competitive
in comparison to electricity than FEI.
4.1

SPACE HEATING

The two figures below present a historical view of the competitiveness with space heating for
FEVI. As shown in Figure 5, FEVI’s burner tip rate absent the capital costs (indicative of a
customer that already has appliances installed) have been persistently above the average rate
and Step 1 electric equivalents.
Figure 5: FEVI Existing Space – Heating Burner Tip Rate vs. Electric Equivalents

8

The inclusion of the upfront capital costs (from Table 1) associated with the installation of a gas
furnace (indicative of a customer that directly incurs the upfront capital costs of installing gas
over electric appliances) reduces the competitive position of natural gas against electricity. As
illustrated in Figure 6, from January 2004 to present, FEVI’s burner tip rate plus the capital cost
of about $9.93/GJ put the total cost per GJ above the Step 2 electric equivalent. Higher total

8

The Step 1 and Step 2 electric equivalents have been adjusted using a 75% efficiency to represent the average
efficiency level of all existing space heating customers.
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costs of installing gas over electric indicate to the consumer that electricity is the more
economical option.
Figure 6: FEVI New Space Heating – Burner Tip Rate and Capital Cost vs. Electric Equivalents

4.2

9

WATER HEATING

The attraction and retention of hot water heating load is even more challenging for FEVI than
attracting and retaining space heating load since natural gas water heaters operate at a lower
efficiency and electric water heating typically makes more use of the Step 1 electricity rate.
Figures 7 and 8 below present a historical view of FEVI’s competitiveness in the water heating
market.
Figure 7 shows the comparison without capital costs, which is indicative of a customer that has
existing water heating equipment and therefore the expenditure of the energy equipment has
already been incurred.

9

The Step 1 and Step 2 BC Hydro RIB rate electric equivalents have been adjusted using a 90% efficiency to
represent the average efficiency level of a new gas fired furnace.
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Figure 7: FEVI Existing Water Heating – Burner Tip Rate vs. Electric Equivalents

10

As illustrated in Figure 8, the inclusion of the upfront capital costs associated with the
installation of a gas hot water heater dramatically reduces FEVI’s competitive position against
the electric equivalents. From January 2004 to present, FEVI’s burner tip rate plus the capital
cost of about $5.67/GJ puts the total cost per GJ above both the Step 1 and Step 2 electric
equivalents,

10

The average efficiency for a gas fired hot water heater is assumed to be 60%, while the average efficiency for an
electric powered water heater is assumed to be 90%. When comparing gas and electric powered hot water
heaters, the ratio of 60% / 90% = 67% relative efficiency of a gas fired water heater relative to an electric water
heater is used.
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Figure 8: FEVI New Water Heating – Burner Tip Rate and Capital Cost vs. Electric Equivalents

4.1

11

SUMMARY

The results presented above for space and water heating show that, historically, electricity costs
have compared favourably to natural gas when capital costs are taken into consideration. FEVI
will likely continue to be challenged with respect to competing with electricity for space and
water heating even in the current low gas price environment.

5.

FortisBC Energy (Whistler) Inc.

FEW was converted from propane to natural gas throughout 2009 and was fully converted to
natural gas in 2010. With higher delivery cost than FEI, due to its low customer base relative to
pipeline infrastructure, FEW is also challenged with respect to electricity used for space and
water heating. The four figures below show FEW’s burner tip rate in comparison to new and
existing space heating customers and new and existing water heating customers.

11

The average efficiency for a gas fired hot water heater is assumed to be 60%, while the average efficiency for an
electric powered water heater is assumed to be 90%. When comparing gas and electric powered hot water
heaters, the ratio of 60% / 90% = 67% relative efficiency of a gas fired water heater relative to an electric water
heater is used.
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Figure 9: FEW Existing Space Heating – Burner Tip Rate vs. Electric Equivalents

12

Figure 10: FEW New Space Heating – Burner Tip Rate and Capital Cost vs. Electric Equivalents

12
13

13

The Step 1 and Step 2 electric equivalents have been adjusted using a 75% efficiency to represent the average
efficiency level of all existing space heating customers.
The Step 1 and Step 2 BC Hydro RIB rate electric equivalents have been adjusted using a 90% efficiency to
represent the average efficiency level of a new gas fired furnace.
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Figure 11: FEW Existing Water Heating – Burner Tip Rate vs. Electric Equivalents

14

Figure 12: FEW New Water Heating – Burner Tip Rate and Capital Cost vs. Electric Equivalents

14

15

15

The average efficiency for a gas fired hot water heater is assumed to be 60%, while the average efficiency for an
electric powered water heater is assumed to be 90%. When comparing gas and electric powered hot water
heaters, the ratio of 60% / 90% = 67% relative efficiency of a gas fired water heater relative to an electric water
heater is used.
Ibid.
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6.

Conclusion

The current low priced gas environment has improved the competitiveness of natural gas over
electricity, but only on an operating cost basis. With the higher upfront capital costs of natural
gas installations and appliances negatively impacting the competitive position of natural gas
relative to electricity, FEVI and FEW face an even greater challenge due to their higher burner
tip rates relative to FEI.
The FEU cannot predict if the current relative operating cost advantage of natural gas service
will improve in the future. Certainly, this could happen if the increases in electric rate outpace
the increases in natural gas market prices. However, there is a high degree of uncertainty to
the extent that this could happen.
As discussed in Section 2.1 and Appendix A-1, it is widely accepted that current market prices
are not sustainable and future increases are likely. Current market price forecasts indicate that
natural gas prices could be close to $6.00 US/MMBtu within five years, as supply and demand
becomes more balanced.
Second, there is uncertainty regarding the level of electricity rate increases over the next five
years as this is not only driven by BC Hydro’s costs but also by the provincial government. In
the past, while BC Hydro has issued forecasts of large general rate increases, the originally
anticipated rate increases have not materialized. The provincial government’s 2011 review of
BC Hydro and its public statements about the intention to control or reduce future rate increases
have added more uncertainty to the magnitude of future rate increases. This review has also
impacted the manner to which increases would be applied to the Step 1 or Step 2 rates. Recent
news has indicated that BC Hydro customers could be facing a 26% rate increase by 201616
though it is uncertain how large or when any rate increase might take effect.
Third, there is some level of uncertainty regarding the future of the carbon tax in B.C. The
Pembina Institute—an organization that advances sustainable energy solutions through
research, education, consultancy, and advocacy—has suggested that the carbon tax should rise
to $200 per tonne of carbon dioxide equivalent if the government is serious about addressing
climate change.17 The current price of carbon in B.C. is set at $30 per tonne, or approximately
C$1.50/GJ; although the current B.C. government has confirmed that it will maintain the current
tax rate for five years,18 the future of B.C.’s carbon tax remains uncertain, particularly if or when
a new government is formed.

16
17
18

th

CBC News, “BC Hydro forecasts 26% rate increase by 2016,” September 11 , 2013.
Vancouver Sun, September 16, 2010.
http://www.leg.bc.ca/40th1st/4-8-40-1.htm
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Executive Summary
Natural gas is a critical component of today’s energy mix. In 2011, natural gas will be used in more than
70 million households and businesses, serving more than 40 percent of the direct energy needs of the
nation’s homes and buildings. Natural gas will fuel almost one quarter of electricity generation.
Industry will rely on natural gas as fuel for manufacturing and as a feedstock to create fertilizers for use
by farmers. It is environmentally superior to coal and petroleum, producing low pollution and half the
greenhouse gas emissions of other fossil fuels, and provides the foundation to unlock the potential of
renewable solar and wind energy. Natural gas is available and local. The vast abundance of North
American gas holds the potential for more than 100 years of energy. Natural gas is domestic, abundant,
and cost effective. It is central to the nation’s energy future.
Direct-Use refers to natural gas consumed directly used in appliances for space conditioning, water
heating, cooking, and clothes-drying. In contrast, some consumers use natural gas indirectly by
consuming electricity generated with natural gas. However, generally the natural gas distribution
system is considerably more efficient than electricity since it avoids the significant losses associated with
electricity generation, transmission, and distribution, which amount to nearly half the energy used in
homes and commercial businesses.
The direct use of natural gas provides a cost-effective and resource-efficient choice for consumers and
offers one more option in the suite of greenhouse gas emissions reduction strategies. And direct use
makes financial sense as a consumer fuel choice. A household with natural gas usually spends less on
heating, cooking, and drying than one using any other fuel. A recent AGA analysis showed that a
household with natural gas for these appliances on average spends almost 30 percent less than a
household with all-electric appliances, and leads to 37 percent lower greenhouse gas emissions.1
Potential Benefits of Natural Gas Direct Use








Lower consumer energy bills
Increase productivity of energy supplies
Reduce energy imports
Fewer pollutants and greenhouse gas emissions
Reduce new electric power requirements
Provide enhanced domestic energy security
Safe and reliable

1

American Gas Association. “A Comparison of Energy Use, Operating Costs, and Carbon Dioxide Emissions of Home
Appliances.” 2009. http://www.aga.org/Kc/analyses-and-statistics/studies/demand/Documents/0910EA3.PDF
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Despite the range of benefits, many remain unrealized. Some consumers do not have access to natural
gas, and sometimes it is financially prohibitive for utilities to extend service to them without outside
assistance. Consumers also tend to incur higher upfront costs when purchasing and installing natural
gas appliances, thereby limiting natural gas as a consumer option, despite the cost-effectiveness of using
the fuel over the long term.
Current policies also prove constraining. Some appliance and building codes and standards designed to
improve energy efficiency may do the opposite because they do not take into account the far superior
efficiencies of the upstream natural gas delivery system. Rules and policies that ignore these efficiencies
can inhibit the use of natural gas applications through higher purchase and installation costs compared
with other energy sources. And other constraints are less fair-market oriented. Electric utilities
sometimes propose incentives to builders to forego natural gas equipment installations in new
construction, or offer lower service rates to consumers in all-electric homes, further impeding natural
gas market penetration.
Limits and Constraints on Natural Gas Direct Use


Appliance first cost – Gas appliances and supporting equipment often incur higher installation and
up-front costs compared to alternative fuel applications.



Misaligned builder and consumer interests – Incentives for builders to construct at the lowest-cost
are often not aligned with consumers’ long-term economic interests or the nation’s environmental
and energy security.



Perverse incentives – Electric utility service rates and non-rate based financial incentives designed
to inhibit natural gas service installation and promote aggressive fuel switching away from gas.



Inconsistent approach to energy policy, codes and standards – Policymakers and consumers lack a
holistic and comprehensive perspective of energy use. Many energy policies, regulations, and
codes and standards developed using a site-based approach to energy measurement limit natural
gas and its advantages. A full-fuel-cycle approach, which incorporates all upstream energy
efficiencies and emissions, would acknowledge and leverage the advantages of the natural gas
delivery system.

To achieve the full potential of direct use means reversing the counterproductive trends and removing
the barriers to customers to access natural gas. The potential benefits exist in the short and long term.
Converting an inefficient household to natural gas heat can provide immediate savings today. Over
longer periods, as the electric and natural gas systems evolve, the integration of natural gas appliances
and distributed energy technologies into an advanced smart energy grid offers new pathways to
increase efficiency, achieve carbon reduction goals, and optimize natural gas resources. New policies
should support goals oriented to the public good, but policies must also be good for customers,
presenting them with the best available options that also support public policy goals.
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Policy Recommendations


Develop and incorporate full-fuel-cycle analysis into energy policy, regulations, and energy
efficiency metrics.



Provide consumers with best available information on comparable energy options through
the use of enhanced appliance and equipment labeling.



Encourage government agencies, state public utility commissions and utilities to jointly
innovate policies and regulations that provide better alignment of costs and benefits over
the life cycle of consumer equipment.



Research and development programs and investment focus should include natural gas
delivery and end-use technology to fully maximize the value of natural gas resources.

There are ample and extensive opportunities for direct use of natural gas in the industrial and
transportation sectors as well. This includes applications for combined-heat-and-power (CHP),
distributed generation, and efficient industrial thermal processes like direct-fire water heating. These
remain important options to consider in any comprehensive energy policy.
Squeezing Every BTU studies and details all of these issues. Its purpose is to explore the market and
policy-related issues surrounding natural gas direct use, as well as how it can be used to maximize
economy-wide energy efficiency and reduce greenhouse gas emissions. The study aims to provide an
overview of the key benefits and advantages of direct use, and describes the critical constraints that
limit direct use as a consumer option and energy policy tool.
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1. Advantages of Direct Use
Summary
Natural gas—in particular natural gas used for direct consumption in homes and businesses for heating,
cooking, and other applications—is a cost-effective and reliable fuel source with many benefits. Among
the many benefits to society and consumers:


Natural gas usually provides the lowest-cost fuel option for consumers.



Natural gas provides one of the most efficient, lowest-carbon energy delivery pathways to
consumers.



To fully realize the environmental benefits of the direct use of natural gas requires a
comprehensive assessment of appliance and fuel options based on a full-fuel-cycle analysis of
energy consumption and environmental impact.



There exists significant potential for natural gas to enhance efficiency and reduce emissions
from homes and businesses, especially as a substitution fuel in homes that rely on electric
resistance appliances for heat or hot water.



Natural gas can enhance energy security as a substitute for fuel oil, especially in the Northeast.



The abundance of North American shale gas bolsters domestic natural gas supplies, which
stabilizes prices and is good for consumers.



New end-use technologies such as distributed generation and combined-heat-and-power can
help maximize the benefits of this resource and make significant contributions toward broader
public goals of grid reliability, energy efficiency and emissions reductions.

1.1 Introduction
Natural gas offers energy, environmental and security benefits generally unmatched by competing fuels.
Each year, natural gas passes through approximately 2.4 million miles of pipeline, 86 percent of which
comprises smaller distribution mains and services that reach approximately 70 million customers
nationwide. Utility companies, which install and maintain this distribution system, serve primarily
residential and commercial consumers, and a smaller number of industrial entities. The Energy
Information Administration, EIA, reported about 65 million residential and 5 million commercial gas
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utility customers in 2009, and 144,000 industrial or other customers. The focus of this paper will be on
the residential and commercial sectors.
Direct use refers to natural gas consumed by appliances in these sectors, as opposed to using gas to
generate electricity that is used by those same applications. Consumers in homes and businesses use
natural gas mainly for thermal energy in four primary end uses: space heating, water heating, cooking,
and clothes drying. A small amount of gas also serves natural gas space cooling in the commercial
sector. The majority of gas, however, is used for space and water heating load, the energy requirements
to serve the consumer’s need. Approximately 95 percent of gas demand in the residential sector is
tendered for space and water heating, and about 65 percent in the commercial sector. Natural gas
serves about two-thirds of the energy requirements for these applications today.
Natural gas provides not only convenience and affordability, but also environmental benefits.
Comprised primarily of methane, natural gas produces the lowest full-fuel-cycle greenhouse gas
emissions of any combusted fossil fuel—this includes the higher global warming potential of methane
and its impact on emissions. In addition, gas use results in significantly fewer pollutants, emitting none
of the mercury and far fewer nitrogen and sulfur oxides that is found in other fuels. Natural gas is a
readily abundant and domestically available resource, which helps ensure stable prices. About 90
percent of the natural gas consumed in the United States is domestically produced, a share that has
been increasing in recent years as new shale resources are added to the natural gas reserve base.
Almost all of the remainder is imported natural gas from Canada. When natural gas is used in lieu of
petroleum products, it can reduces crude oil imports from overseas and helps strengthen the energy
security of the United States. It is traded and distributed under an established and well-tested
regulatory framework. Also, many gas technologies have proven reliable over a century of
development, both those used for transmission and distribution through the pipeline network, and
those used in end-use applications like electric generation and direct-thermal combustion.
Direct-use applications capitalize on these benefits, relying on a distribution system that, when
evaluated along the entire energy value chain, delivers the most useful primary energy to the customer
with the fewest system losses relative to other systems of energy delivery. Thus direct-use can help
increase the productivity of the nation’s energy supplies and increase economy-wide energy efficiency.
Furthermore, fueling more homes and businesses directly with natural gas can help reduce new electric
power requirements by easing demand on the electric power grid while reducing the need to construct
expensive new electricity generating plants. Direct-use technology is here today and affordable.
Policymakers and regulators should establish energy policies that acknowledge that the direct use of
natural gas provides a key option to help realize cost-effective efficiency and emissions goals.
These advantages, and the relative merits of direct use of natural gas compared with competitive fuels,
are highlighted in Table 1 (page 9). The table is designed to summarize the qualitative attributes of each
fuel choice that are available to residential and commercial customers. Each row denotes an advantage
or attribute of a given energy source; columns represent energy options, including distillate fuel oil,
propane and electricity. Electricity is further subdivided by primary generation source: coal, coal with
carbon capture and sequestration (CCS), solar/wind, a new nuclear plant, or a new gas plant (other
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primary sources such as biomass are not included due to the relatively small place in the market they
currently occupy). A checkmark indicates where that fuel option offers a specific advantage.

Table 1
Natural Gas Direct Use Advantages to Other Fuels
Checkmark given for each advantage an energy source provides.

*Coal CCS = a new coal plant with carbon capture and sequestration.

The following advantages denoted in Table 1 are discussed more in the subsequent sections of this
report:
Cost effective – Natural gas is the most cost-effective home heating fuel available. Fuel oil and
propane are tethered to crude oil prices, which continue to rise, and expenditures for electricity
for heating purposes are greater than natural gas on average. More details can be found in
Section 1.2.
Resource Efficiency – The combined efficiencies of the natural gas production, gathering,
processing, transmission, and distribution systems are the highest of any fuel. When gas is
delivered to homes and businesses, the source-to-site efficiency is three times greater than that
of electricity, and higher still than propane and heating oil. The full-fuel-cycle efficiency, which
includes the entirety of the energy value chain, displays significant efficiency advantages and
lower greenhouse gas emissions relative to other energy sources. See Section 1.3.
Lowers Carbon Emissions – Households using natural gas for heating, cooking and drying
applications emit the lowest greenhouse gas emissions of any fuel when evaluated on a full-fuelcycle basis. More details in Section 1.4.
Resource Availability – The development of techniques to extract shale gas has transformed the
North American natural gas resource base to one of increasingly abundance. When considering
home fuels, the availability of the primary resources is important, as is the availability of
generation capacity in the case of electricity. While oil remains abundant, it is not a domestic
resource. Renewables are theoretically infinite in supply, and nuclear has no immediate fuel
constraints, but higher levelized costs of energy restrict solar, wind and nuclear investments. In
addition, new EPA regulations are expected to hinder development of new coal-fired power
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plants. Thus natural gas is more accessible than all of these resources. More details on the
natural gas resource base are found in Section 1.5.
Reliable Here-Now Technology – All options should be considered as the nation’s energy
demand grows and emissions and climate-related targets are imposed. The potential for
renewables, nuclear and other forms of energy to meet these goals is significant. However
uncertainties and costs associated with these must be weighed against the availability of natural
gas and its direct use as a tool to also serve the nation’s growing energy needs, while adhering
to environmental goals. See Section 1.6 for more.
Enhances Energy Security – Natural gas has the potential to replace petroleum-based fuels with
a domestically produced energy resource. The fuel oil market represents one of these
opportunities. For more see Section 1.7.
The purpose of Table 1 and the following subsections is to provide a general picture of the various
attributes offered by each consumer fuel option. Some of these advantages, of course, are dependent
on local and regional factors; relative fuel benefits vary by geography. Regional differences in fuel prices
and the electric generation mix changes the relative advantages, sometimes away from natural gas. An
electric system with a less carbon-intensive generation mix—such as in the hydroelectric-intensive
Northwest—means that natural gas may not always be the preferred solution for greenhouse emissions
reductions. However, natural gas has a cost advantage in many regions for most applications, and
proves far superior as a greenhouse gas reduction tool in many areas. These variations should be
acknowledged and embraced as part of any reasonable energy policy.
The following subsections describe in more detail the relative advantages of natural gas and direct-use
applications.

1.2 Cost Effective Fuel Option
Currently, the price of natural gas is the lowest of the four principal energy options available to
residential and commercial consumers. According to an analysis by the American Gas Association, using
natural gas can save homeowners 30 to 45 percent on their energy bills. This section describes the
changes in delivered fuel prices during the last decade, including today’s prices, and presents a
comparative analysis of homeowner utility bills for a typical new household using the four principal fuel
types available.i
The cost of all energy forms has risen during the last 10 years. Electricity prices have steadily increased,
and propane and fuel oil have shown marked cost increases over the same period. Natural gas has also
increased and has been subject to the same volatility that befell many commodities during the run-up
and subsequent crash in commodity prices during 2008. Figure 1 illustrates the changes in prices for
these fuels over the last decade, and highlights the relative stability and low price of natural gas relative
to the other fuel options.
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Electricity has traditionally been the highest cost energy source on an energy equivalent basis.
The average price for electricity delivered to homes was $32.33 per million British Thermal Units
(MMBtu) in 2010, rising 34 percent since 2000.
Fuel oil, which is linked to crude oil prices, had an average price of $20.15 per MMBtu in 2010,
rising 113 percent since 2000.
Propane, which is also linked to crude oil but to a lesser extent natural gas prices as well, had an
average cost of $24.43 per MMBtu in 2010, rising 90 percent since 2000.
Natural gas has the lowest cost per unit energy of the fuels presented here. Natural gas costs
residential customers $10.90 per MMBtu, rising 44 percent since 2000.
Figure 1
Natural Gas Remains the Least Cost Fuel for Consumers

Source: EIA
What do these energy prices mean for consumer energy bills? Consumers will use different amounts of
energy depending on their energy source and the number of appliances installed. To estimate the
impact prices have on consumer energy bills, AGA conducted an analysis of the energy profile of a
typical new home with space heating, water heating, cooking, and clothes drying, using each of the four
fuels above. The site-based consumption estimates for the appliances, all of which were assumed to
meet the federal minimum efficiency standard, were then multiplied by the fuel’s average energy price
in 2010 to estimate consumer expenditures per year for those applications. The final expenditures for
these end uses in a typical home are listed in Table 2.ii
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To summarize the results of the study:








The annual site-energy requirement is 107 MMBtu per year for and average natural gas and
propane household, 109 MMBtu for an average fuel oil household, 53 MMBtu for the average
all-electricity household (with an air-source heat pump).
The average natural gas household spends $1,275 per year for fueling these appliances.
An electricity household incurs, on average, $1,793 in expenditures for an electric heat pump,
resistance water heater, cooktop and stove, and dryer. The expenditures are 40 percent higher
than the natural gas household.
A fuel oil household spends $2,252 operating a furnace and water heater. Cooking and clothes
drying are assumed to be electric. These expenditures are 77 percent higher than natural gas. iii
Consumers with propane spend on average $2,596, which is 103 percent greater than a natural
gas household.
Table 2: Estimated Annual Energy Bill for Typical New Household (2010$)

Space Heating
Other
Total

Natural Gas
$887
$388
$1,275

Electricity
$1,062
$731
$1,793

Oil
Propane
$1,542
$1,806
$710
$790
$2,252
$2,596

For space heating, water heating, cooking, and drying applications.

For more details on the study and the assumptions made for each household, the full report can be
accessed at: http://www.aga.org/Kc/analyses-and-statistics/studies/demand/Pages/ComparisonEnergy-Use-Operating-Costs-Carbon-Dioxide-Emissions-Home-Appliances.aspx
Regional price differences can change the relative benefits of natural gas compared with other fuel
options. But natural gas out performs electricity and other energy options in most areas of the country.
That said, appliance first-cost issues can prevent consumers from realizing the low-cost benefits of
natural gas. The purchase and installation of a natural gas furnace and water heater is typically more
expensive than an electric counterpart. This constraint is discussed in more depth in Section 2.2 on page
31.

1.3 Greater Resource Efficiency
Energy efficiency remains one the easiest and most effective ways to reduce energy consumption and
mitigate greenhouse gas emissions. Of the various forms of energy available to residential and
commercial consumers, the natural gas distribution system remains one of the most energy efficient.
That is, the energy required to produce, process, transport, and distribute usable energy is less along the
natural gas distribution system compared with other energy options, including electricity. This is called
source-to-site energy consumption or efficiency. When the upstream energy consumption is combined
with the energy consumed at the point of use, the higher full-fuel-cycle energy efficiency of natural gas
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makes it a superior choice for energy and emissions reductions. When energy usage is viewed using this
holistic, comprehensive approach, the relative efficiencies of the natural gas distribution system stand
out relative to other forms of energy. Once these efficiencies are considered, the substitution of gas for
less efficient forms of energy – in particular, electric resistance heat – can help achieve environmental
and energy efficiency goals.
The following subsections describe the energy value chain of natural gas, electricity, fuel oil, and
propane, and present a case for why a full-fuel-cycle approach is necessary to fully realize the potential
for energy and emissions reductions. The full-fuel-cycle discussion is followed by a subsection on
electric system losses, quantifying the amount of energy lost to waste heat from the production and
delivery of electric energy. Finally, the last subsection describes how direct use may be one method for
mitigating some of these losses as well as promoting the reduction of electric resistance heating, one of
the most inefficient uses of electricity when evaluated along the full-fuel-cycle.
1.3.1

Energy Value Chain Efficiencies and the Full Fuel Cycle

The energy value chain is the process by which an energy source is produced and delivered to
consumers. While each fuel has a unique value chain, there are many common elements. The energy
value chain can be divided into six stages:







Fuel extraction
Processing
Transportation
Conversion
Distribution (including electric long-distance transmission)
End-use

Through the analysis of a given fuel’s energy value chain, we can better understand the energy
consumed and the emissions from our energy choices. Each stage for each fuel has a unique physical
process associated with it, and the energy efficiencies associated with this process can vary even within
an industry. The physical extraction of coal from the ground might vary depending on the type of coal
mined, where it is mined, and the distance the coal must travel until it is consumed. The same is true of
natural gas; differences between conventional and unconventional gas production, distance to market,
and varying geologies affect each of these stages. The efficiencies listed in this report consider these
differences and reflect aggregated industry averages.
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Defining Measures of Energy Consumption
Site (point-of-use) measure of energy consumption reflects the use of electricity, natural gas,
propane, and/or fuel oil by an appliance at the site where the appliance is operated, based on
specified test procedures.
Full-fuel-cycle measure of energy consumption includes, in addition to site energy use, the energy
consumed in the extraction, processing, and transport of primary fuels such as coal, oil, and natural
gas; energy losses in thermal combustion in power-generation plants; and energy losses in
transmission and distribution to homes and commercial buildings.
Source: National Academy of Science
Table 3 details the individual efficiencies of each stage of the energy value chain. Each percentage
represents the proportion of usable fuel exiting that stage. For example, natural gas processing is
assigned a value of 96.9 percent. That is, for every 1,000 methane molecules entering this stage, 969
molecules move into transportation. The remaining 31 molecules (or 3.1 percent) are lost as fuel
consumed or inefficiencies in the system. The cumulative efficiency represents the total energy
delivered to the consumer prior to end use. The exact value of this, denoted in the last column of the
table, is the product of the efficiencies from each preceding value chain stage.
Table 3: Energy Value Chain Efficiencies
Value Chain:

Extraction

Processing Transportation2 Conversion Distribution

Cumulative
Efficiency

Natural Gas

97.0%

96.9%

99.0%

--

98.8%

91.9%

Oil

96.3%

93.8%

98.8%

--

99.3%

88.6%

Propane

95.9%

95.3%

98.6%

--

99.2%

89.3%

Coal-Based

98.0%

98.6%

99.0%

32.7%

93.8%

29.3%

Oil-Based

96.3%

93.8%

98.8%

31.7%

93.8%

26.5%

Natural Gas-Based

97.0%

96.9%

99.0%

42.1%

93.8%

36.7%

Nuclear-Based

99.0%

96.2%

99.9%

32.7%

93.8%

29.2%

--

--

--

56.0%

93.8%

49.7%

--

--

--

35.8%

--

31.9%

Electricity:

3

Other -Based
Electricity
4
Weighted Average

Source: Gas Technology Institute
The electricity sector, on aggregate, produces and delivers energy to consumers along a value chain with
the greatest inefficiencies. As Table 3 indicates, most electric system losses occur during the conversion
(generation) stage, where a primary fuel is used to power electromechanical generators. Electricity is
then generated and the excess heat energy not utilized for work is discarded. The efficiencies at this
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stage vary depending on the type of turbine and fuels utilized. Conventional steam turbines powered by
coal or nuclear typically operate within a heat rate efficiency range between 32 and 33 percent;
advanced combustion turbines may reach efficiencies of 37 percent. Natural gas advanced combinedcycle turbines, which use a combination gas turbine engine connected to a steam turbine, can achieve
efficiencies greater than 50 percent. Renewables like wind and solar have no primary energy conversion
losses. The average conversion efficiency used in this analysis is aggregated based on the average mix of
fuels in the nation’s electricity generation portfolio. When the efficiencies from the electricity value
chain are aggregated and weighted by share of U.S. generation mix, an “average” efficiency of 32
percent is assigned to the electricity sector. That is, on average only one third of all energy used to
generate and transmit electricity is actually delivered to the end-use consumer.
Figure 2 Electricity Source-to-Site Economy Wide Average Efficiency

The natural gas distribution system, by contrast, has significantly fewer energy losses. Natural gas
delivered directly to consumers is a much more efficient energy delivery system, with significant
implications for efficiency, economics and the environment. As a result, direct-use may be a more
attractive option than electricity for direct-heating applications; natural gas use in homes and business
could offset electricity usage and new generation requirements, while reducing emissions, saving
energy, and optimizing energy resources. Again, this relies on an accurate, economy-wide
measurement of energy consumption and environmental impacts and a comprehensive evaluation of
energy impacts. A full-fuel-cycle approach is one such methodology.
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Figure 3: Natural Gas Source-to-Site Economy Wide Average Efficiency

The full-fuel-cycle methodology provides a more complete picture of energy impacts. Consider electric
heat. An air-source heat pump may often achieve site efficiencies more than 300 percent; heat pumps
achieve these plus-100 percent efficiencies because they move heat from a colder environment to a
warmer one, instead of directly warming the air, and therefore are unburdened by fuel-combustion
related energy loss. By itself, a heat pump presents consumers with an attractive option: a heat pump
operating at 300 percent efficiency seems more appealing than a natural gas furnace at 90 percent.
However, this efficiency ignores upstream energy losses. When the full-fuel-cycle efficiencies are
aggregated, the electric system efficiency on average operates around 32 percent prior to use. This
changes the equation and comparison between fuel types. A minimally rated electric air-source heat
pump operates at a 79 percent full-fuel-cycle efficiency, not 225 percent, for a minimally rated 7.7 HSPF
air-source heat pump. In comparison, natural gas furnaces operate at a 72 to 88 percent full-fuel-cycle
efficiency.
Table 4 summarizes the average energy usage per year for a new household for space heating, water
heating, cooking and clothes drying (data from the same AGA analysis referenced earlier).2 Site and fullfuel-cycle efficiencies are included. The results show that natural gas operates with higher full-fuel cycle
efficiencies than any other major consumer fuel source. Natural gas use in primary residential appliance
applications uses 121 MMBtu per year on a full-fuel-cycle basis. Electricity by contrast uses 167 MMBtu
per year when measured on a full-fuel-cycle basis, despite having site-energy consumption that is more
efficient than natural gas. Both oil and propane for the same applications were higher than natural gas,
136.3 and 124.5 MMBtu respectively.

2

The study assumes that electric applications are used for cooking and clothes drying within fuel oil households.
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Table 4: Average Household Energy Usage per Year for a New Household (MMBtu)
Natural Gas

Electricity

Oil

Propane

Space Heating

74.3

31.5

74.3

74.3

Water Heating

25.4

16.6

29.1

25.4

Cooking

3.3

1.8

1.8

3.3

Clothes Drying

3.8

3.3

3.3

3.8

Total Site Use

106.9

53.2

108.5

106.9

14.1

113.5

27.8

17.6

121.0

166.7

136.3

124.5

energy losses
Full-Fuel-Cycle Use

Losses include energy used or lost in extraction, processing, conversion, transportation, and distribution of energy
Full-fuel-cycle is sum of site use and energy losses

In sum, the full-fuel-cycle method of measuring energy usage across the energy value chain is the most
comprehensive and accurate way of determining a fuel source’s total energy and environmental
footprint. Such a measurement conclusively demonstrates the benefits of the direct use of natural gas,
but it has larger applications. In terms of optimizing available energy resources, considering strategic
energy decisions, and formulating national policies and regulations that will actually increase energy
efficiency and reduce emissions, a full-fuel-cycle methodology must be incorporated. What is more, to
the extent that building energy codes and standards, appliance standards and labeling, and home and
building energy rating systems are based on the full-fuel-cycle measurement, energy efficiencies and
emissions reductions will improve even more significantly.

1.3.2

Mitigating Electrical System Losses

Nearly all of the growth in energy usage in the residential and commercial sectors during the last three
decades is due to increased electricity consumption. New electric appliances and devices have driven
this growth, despite improvements to appliance, equipment, and building shell efficiencies. New
demand drives greater electricity sales, in turn engendering greater electrical system losses. As
described in the last section, due to electricity generation and transmission nearly two-thirds of the
primary energy in the electric system is lost to waste heat. The share of electric waste heat has grown
to a sizeable portion of total energy consumed. When compared alongside other energy forms, electric
system losses today now represent half of all energy used in the residential and commercial sectors.

Squeezing Every BTU

17

Figure 4
Residential Sector Energy Consumption

Source: U.S. Energy Information Administration (EIA)
*Electricity losses refer to electrical system losses including heat lost to generation, transmission, and distribution.
*Coal and petroleum losses approximately account for less than 1% of total energy consumption

Today electrical system losses represent the single largest share of energy consumption in the
residential and commercial sectors. To illustrate, Figure 4 shows residential energy consumption by
primary fuel and electricity, including losses. In the chart, data from 1950 to 2009 are based on
historical data reported in the EIA Annual Energy Review; projections for the years 2010 through 2035
rely on the EIA Annual Energy Outlook (AEO) 2011 Reference Case scenario. When aggregated, the
change in residential energy consumption is telling.
Forty years ago, in 1970, electricity sales represented 11 percent of all the energy consumed in the
residential sector, and electrical system losses accounted for about 26 percent. By 2010, electricity sales
doubled to 22 percent and electrical system losses grew to 47 percent. This growth trend in electricity
sales—and losses—is projected to continue. The AEO 2011 projects total electricity consumption is to
grow at nearly 1 percent per year from now until 2035, growth driven by the myriad electronic devices
available to consumers: televisions, audio players, microwaves, toaster ovens, coffee makers, computer
speakers, air purifiers, battery chargers, vacuum cleaners, and so on.iv Meanwhile, natural gas
consumption grew until 1970 and has since remained flat. Few major new natural gas appliances have
been introduced into the market, or are expected too, and existing natural gas equipment has become
more efficient over time. Consumption has remained flat, and the AEO projects this horizontal trend out
through 2035.
There is significant opportunity for direct use to help stem some of this electric energy growth and,
consequently, mitigate electric system losses. Electric resistance heating is one of the most inefficient
energy technologies available and is prevalent in the home heating market today. It is also one of the
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least expensive, particularly on a first-cost basis. Thus, home builders and buyers focused on initial cost
are often pushed toward this lower efficiency, higher emitting option. Alternatively, the direct-use of
natural gas in lieu of older electric furnaces and resistance water heaters can help to avoid electric
system losses, lower greenhouse gas emission, and increase overall energy resource efficiency.
About 20 percent of residential electric sales are used for space heating, water heating, cooking and
clothes drying applications; in 2010 these end-uses used 1,020 trillion BTUs of electricity. But this is only
part of the full energy picture. The waste heat associated with electric generation and transmission was
twice as high: 2,175 trillion BTU in 2010. The total primary energy consumed was 3,195 trillion BTU.v
There is a diverse set of appliances that serve these applications, including appliances that rely on
electric resistance. It is within these resistance applications that we find significant potential for energy
efficiency improvements.
1.3.3

Low-Hanging Fruit for the Gas Industry - Electric Resistance

Electric resistance heating represents one of the least efficient forms of space and water heating, as
measured on a full-fuel-cycle basis. Most electric heating relies on a resistance heating element: coiled
wires acting as resistors that convert electrical current into heat. Most electric space heating appliances
or equipment, such as furnaces and baseboard heaters, use a resistance heating element, although
there are many air-source heat pumps on the market today as well, which are significantly more
efficient than resistance furnaces and baseboard heating. Electric water heaters almost universally rely
on electric resistance as the primary heating element.
Strictly speaking, from the perspective of household energy consumption, resistance heat is an efficient
use of electric energy. Electric furnace and water heater efficiencies can approach nearly 100 percent,
as nearly all the electric energy is converted to usable heat. Technology has maxed out any possible
efficiency gains. Upgrading resistance heaters will offer only marginal efficiency gains, if any. Better
insulation around the furnace, piping, or heating ducts can make incremental gains in efficiencies;
however, this class of technology is fundamentally limited in terms of energy efficiency improvements.
New options are needed instead. A heat pump offers significantly higher efficiencies, and for many
consumers this option is viable and cost effective. And when the full-fuel-cycle measurement is
considered, natural gas furnaces also offer marked improvements in energy efficiency.
The size of the electric resistance heating market is substantial. About 38 million households in 2009
used electricity for space heating, and about half of these residences utilize resistance furnaces. For
water heating, about 45 million households used electricity; resistance water heaters are ubiquitous in
this market.vi Within the commercial sector, approximately 1.2 million buildings (32 percent) use
electricity for primary space heating, and one quarter of these report using resistance furnaces,
according to a 2003 survey. Approximately 1.9 million buildings (55 percent) use electricity for water
heating in the same survey.vii
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Figure 5: About half of all electric home use electric resistance furnaces for space heating.

Source: EIA
Direct use of natural gas is both an energy solution for many of these consumers and a means toward
efficiency and emissions improvements. The substitution of electric resistance space and water heating
appliances and equipment with direct-use natural gas counterparts can improve energy efficiency,
reduce greenhouse gas emissions, and decrease customer energy bills. However, conversion of these
households and buildings is difficult. The first cost of natural gas appliances and the build out of
supporting infrastructure may be prohibitively expensive. Furthermore, consumers might resist the
notion of changing primary fuels in their household, in part because conversions can be difficult. Or
perhaps they have a preference for electricity. Whatever the case, conversion opportunities are likely
limited in all-electric markets.
However, there are many households and buildings with natural gas service that instead use electric
resistance heaters for space and water conditioning. These households, for instance, may have an
electric resistance water heater, but a natural gas furnace for space heating. Many conditions that
would limit potential conversions, such as resistance to gas or costs for infrastructure build-out, do not
apply here. Therefore, customers with gas service but electric equipment represent the low-hanging
fruit of efficiency improvement opportunities. Installing natural gas service in a household must be
economically feasible for a utility, so a household or building with existing gas service reduces the
upfront costs of installing a new natural gas appliance. These customers are also likely to have a
familiarity with natural gas, both as a fuel enjoyed, but also because of a consumer relationship with
their local distribution utility. These points of leverage can help expand and accelerate natural gas
conversion potential.
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Figure 6: Approximately forty percent of households with natural gas service use electricity for space
or water heating.
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Source: EIA RECS 2009
Nearly 70 million households enjoy natural gas service in the United States. However, a significant
portion does not use natural gas for their primary heating applications. In 2009, according to the most
recent data collected as part of the Energy Information Administration “Residential Energy Consumption
Survey”, about 28 million or 40 percent of households with natural gas service instead use electricity for
space heating, water heating, or both (see Figure 6). These households may use natural gas for cooking,
for example, but have opted instead for an electric appliance for their heating needs. And this snapshot
follows a trend of increasing numbers of electric heating appliances in gas households. The same
dataset shows that the number of gas households with electric heating increased 4 million since 2005
(24 million to 28 million), despite the total number of gas customers are staying relatively constant. A
closer look at the data indicates that while households with natural gas service have adopted both
electric space and water heating applications over this period, much of increase was in electric space
heating applications.
The most likely conversion opportunities are natural gas consumers who also use energy intensive
electric resistance equipment. The prime example would be households with natural gas space heating
and electric water heating. Based on the most recent EIA RECS data from 2009, approximately 57
million households use natural gas as their main space heating fuel. A significant portion use an electric
resistance water heater, about 12 percent or 6.7 million households (this is up from 6.2 million or 11
percent of total households with natural gas main space heating in 2005).viii Gas service is already
present to serve a gas furnace or boiler, so proper piping and adequate ventilation equipment are more
likely to have been installed, thereby lowering conversion costs. Substituting an electric resistance
water heater for a gas storage or tankless model would lower total energy used and could decrease
greenhouse gas emissions. Furthermore, and probably most important, customers would decrease their
water heating bill by half.ix
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Figure 7

Source: EIA RECS 2009
More information about appliance installation and operation costs can be found in Section 2.2.
Natural gas direct-use applications offer a pathway toward enhancing energy resources and
circumventing electricity losses. There are many households and businesses with aging HVAC and water
heating equipment that should be upgraded to more efficient equipment where possible. And in those
instances in which natural gas is installed as the replacement fuel, the energy savings and emissionsreduction potential are significant. Efficiency programs, incentives, policies and regulations designed to
reduce energy and greenhouse gas emissions should consider the amount of energy lost to electric
system losses and the potential for direct use to mitigate these losses.

1.4 Reduce Environmental Impacts
Mitigating greenhouse gas emissions and reducing pollutant emissions remain salient policy issues in
today’s political sphere, and both can be achieved by using natural gas directly in households and
businesses instead of other fossil fuels. Natural gas produces the fewest greenhouse gas lifecycle
emissions of any available fossil fuel, while also producing very low levels of sulfur dioxides, nitrogen
oxides, and fine particulate matter—and no emissions of mercury.
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Figure 8

Source: AGA
The relative greenhouse gas intensities for a typical household in a year were estimated in the AGA
paper, “A Comparison of Energy Use, Operating Costs, and Carbon Dioxide Emissions of Home
Appliances,” and are illustrated in Figure 8. Based on that paper, the average full-fuel-cycle greenhouse
gas emissions of a typical natural gas household’s energy use is 44 percent less than the equivalent
energy from electricity. This includes combusted and fugitive or leaked methane emissions. Similarly,
the natural gas household modeled emitted 27 percent less greenhouse gases than a household using
distillate fuel oil, and 16 percent less than one using propane.
It is also important to note that the costs associated with these emissions reductions are
commensurably less compared to other carbon mitigation alternatives. A study by McKinsey &
Company in 2007 found that the installation of high-efficiency appliances generates a return on
investment for the carbon mitigation achieved. In McKinsey’s model, new and retrofitted HVAC systems
in homes, when combined with a move toward natural gas and away from carbon intensive electricity
and fuel oil, resulted in a negative cost (positive benefit) per ton of carbon reduction achieved. The
study notes that HVAC accounts for 34 percent of residential GHG emissions annually, or 600 megatons,
and represents 19 percent (360 megatons) in the commercial sector. The study elaborates on the
mitigation potential: “installing more efficient HVAC systems and improving building shells could abate
160 megatons of CO2 per year by 2030.” In addition to efficiency improvements, the study notes that
“switching from [liquefied petroleum gases] or fuel oil to natural gas, which burns more efficiently, could
abate 12 megatons annually by 2030, with two-thirds of the amount in the Northeast.” In the
commercial sector, the McKinsey model calculates a 45 megaton abatement potential; switching to
natural gas represents a 7-megaton abatement opportunity if substituted for fuel oil or LPG.x Therefore,
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not only is there significant carbon savings potential, but also these strategies can be pursued with a net
economic benefit to consumers.

1.5 Abundant, Domestic Supply of Fuel
Natural gas today is a widely available, increasingly abundant, domestically produced fuel. Technical
innovation has opened access to unconventional resources like coal seams, tight sands, and shale
formations. Advances in production are lowering costs, making once previously uneconomical or
inaccessible sources now profitable to producers and available to consumers at stable, affordable prices.
Furthermore, new supplies and a reliable supply portfolio – which includes domestic production, gas in
underground storage, imports from Canada, and liquefied natural gas – help keep prices stable during
times of peak demand.
The exploration and production of natural gas has accelerated rapidly over the last five years, and the
recoverable gas resource base has grown tremendously. Proved domestic reserves are now at the
highest levels in 40 years and outlooks suggest more than 100 years of available natural gas supply at
today’s production levels. There still exist many questions and concerns over the environmental
impacts of procedures to access these unconventional resources, in particular the hydraulic fracturing
process. However, the fact remains that there is an abundant energy source that can play a key role in
the nation’s energy mix well into the future.
Table 5: Domestic Dry Gas Reserves

Source: EIA
The extent of the new resources is significant. The Energy Information Administration (EIA) released
new estimates of the available natural gas resource base in the United States for year-end 2009. The
results show a tremendous increase in available gas reserves, up 11 percent since the previous year and
the highest levels since 1971. The technically recoverable volumes of gas increased more than 500 Tcf in
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one year—to 2,620 Tcf in 2009. Shale development is the driving force behind this substantial growth,
although some growth came from conventional onshore and tight sands production as well.
U.S. marketed production of natural gas has been steadily increasing, largely because of the
development of shale. Over the past year alone, domestic daily dry gas production has grown about 7
percent to 60 Bcf per day. In 2000 shale gas share of production was virtually zero. Today, shale
accounts for 25 percent of gas produced in the United States and in its “2011 Annual Energy Outlook”,
EIA projects shale gas comprising 46 percent of all natural gas production by 2035.
This growth will help support new demand expected during the next few years and over the coming
decades. Shale gas development can enable the use of natural gas for electricity generation, as a
transportation fuel, and as a direct fuel in homes and businesses. The safe and environmentally sound
production of this resource can enable long-term access and use of domestically produced natural gas.

1.6 Available Here and Now
The energy landscape today is fraught with uncertainty. Electricity markets, investors, utilities, and
regulators see a disjointed and unclear energy policy pathway that has delayed long-term investment in
new electric generation capacity. Many nuclear power plants are inching closer to retirement and for
environmental reasons coal-fired power plants are not being built, yet consumer demand for electricity
continues to grow. That means new generation capacity will have to be installed over the coming years
and the nature of new electric generation capacity will be determined by a number of uncertain factors.
In this context, the direct use of natural gas offers a “Here-Now-Available” cost-effective solution to help
ease electric load requirements and reduce the need for new generation capacity.
Table 6
Cumulative Unplanned Electric Generation Capacity Additions and Costs (by 2035)
(Gigawatts installed)
Carbon
Current
Total Overnight Cost in 2009
Constrained
Policies /1
(2008 $/kWh)
Policies /2
Nuclear
6.3
62.0
$3,820
Gas Combined Cycle
60.9
54.7
$648
1/ - EIA Annual Energy Outlook 2011 Reference Case
2/ EIA Analysis of American Power Act 2010.

For instance, there are concerns about the impact upcoming EPA regulations on the electricity sector
will have on electricity costs and grid reliability; however the full details about the regulations and
implementation dates are not yet established so the potential impacts are still hard to gauge. Another
factor shaping energy decisions is the possibility of a greenhouse gas reduction regime, its possible
reach, and whether EPA is tasked with regulating carbon dioxide emissions from power plants. Or
Congress could develop an alternative scenario in which it mandated a broader “Clean Energy
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Standard,” which, in addition to renewables, could include nuclear and natural gas as compliance
options for meeting less carbon-intensive electric generation.
The high cost of installing new capacity and the uncertainty surrounding these costs present additional
challenges. Table 6 shows the unplanned electric generation capacity additions and the total overnight
cost for a new nuclear plant and a natural gas combined-cycle plant. Two possible cost scenarios are
also shown, one for business as usual and another assuming a carbon policy.
The first column represents current governmental policies as reflected in the Annual Energy Outlook
2011 reference case. Natural gas combined-cycle generation capacity is projected to grow 1.2 percent
per year. The total overnight costs for nuclear averages $3,820/kWh.3 Gas combined-cycle technology
is the least expensive electricity option available at $648/kWh.
The second EIA scenario illustrates the effects of a carbon constraining policy on the economy by
assuming passage of the American Power Act of 2010 (APA 2010), which was designed to regulate
greenhouse emissions through a market-based regime.xi The result of the carbon price modeled in this
scenario, unsurprisingly, was a significant increase in less carbon-intensive electricity generation
capacity: renewable and nuclear power generation capacity additions increase 1.3 percent per year and
0.4 percent per year respectively from 2008 to 2035. This in turn pushes up costs overall for new
generation capacity.
The direct use of natural gas offers a cost-effective solution to ease electric capacity constraints and
reduce the need for new generation capacity. For example, replacing electric resistance water heaters
with natural gas water heaters could help regulators to achieve energy efficiency and demand-side
management goals.
Some states are already leading the way with policies to utilize natural gas water and space heating
applications to enhance energy efficiency and conservation programs. Pennsylvania offers one example.
The state public utility commission has considered using fuel switching as a cost-effective tool to reduce
electricity demand. In 2008, the state legislature passed and the governor signed into law Act 129,
which set forth goals for reducing energy consumption and demand. xii The legislation amended the
state Public Utility Code to require the implementation of an energy efficiency and conservation
program. One component of this program would incentivize electric customers to switch to natural gas
in order to reduce the electric system constraints and lower costs. A working group that convened to
discuss and study fuel switching programs recommended to the PUC that fuel switching, while it
shouldn’t be mandated, should be made available to electric distribution companies and their
stakeholders when considering the best means of achieving energy efficiency and conservation goals. At
least one utility has begun taking advantage of this program by offering rebates to electric customers to
incent switching to natural gas water heaters, furnaces, or both.

3

No interest is included in the cost, as if the plant were built “overnight.”
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1.7 Energy Security
Use of natural gas provides another tool to enhance U.S. energy security by offsetting the dependence
on petroleum products in key markets. Instability in the Middle East, coupled with growing demand
from developing countries like Brazil, China and India, has tightened the supply-demand balance of
global crude oil markets, in turn increasing prices and volatility and driving up consumer costs. More
than 50 percent of total U.S. crude oil imports originate from countries belonging to the Organization of
Petroleum Exporting Countries (OPEC), which, to varying degrees, face political instability, thereby
putting the United States at risk of uncertain petroleum supply and price shock.
The majority of petroleum in the United States is used for transportation fuels, but a substantial portion
of petroleum products are distillate fuel oils and kerosene used in homes and businesses for space and
water heating. In 2009, about 6.9 billion gallons of distillate fuel oil were sold to residential and
commercial customers, the equivalent of 620 million barrels of crude oil or about 13 percent of total oil
and petroleum products imported to the United States each year. xiii But residential and commercial fuel
oil usage has been declining in recent years and is expected to continue. The EIA Annual Energy Outlook
2011 projects heating oil consumption declining in the Northeast at 1.6 percent per year over the next
25 years, a result of higher petroleum prices and more stringent emissions standards.
A measured approach of increasing efficiency and incentivizing switching distillate fuel oil to nonpetroleum based energy sources like natural gas and electricity, when these alternative options are
available, can help reduce oil imports and ease the strain of tightening crude oil markets. It will also
help reduce greenhouse gas emissions.
However, limited natural gas pipeline infrastructure in parts of the Northeast severely hinders natural
gas utilization, so petroleum products and electric resistance heating are generally used instead. The
cost of extending main and service lines to these areas is often prohibitive, as customer density rates are
too low to be economically justifiable.
Still, limited conversions and new gas installations are taking place. AGA conducts an annual Residential
Natural Gas Market Survey and in 2008 companies responding to the survey said that 14 percent of new
customer additions were homes converted from another fuel to natural gas. Fuel oil represented 33
percent of these conversions, and 29 percent converted from electricity. The remaining 38 percent
were unable to identify the previous heating fuel present in the converted household.xiv
From a policy perspective it is important to understand what impact an optimum conversion program
could have on natural gas supplies. So, assuming a limiting case scenario where every home in the
Northeast was converted to natural gas, what would be the estimated amount of natural gas required
to serve them and what effect would that have on supply? Approximately 8.2 million housing units
heat with fuel oil in the United States and 6.6 million reside in the Northeast. The consumption of
heating oil per household during the 2010-2011 winter in the Northeast was projected to be 708.1
gallons, or 98.2 MMBtu, based on the EIA Short-Term Energy Outlook (Dec 2010). If each of the 6.6
million fuel oil households converted to natural gas, the volume of natural gas required would be about
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825 Bcf, or about 3 percent of total U.S. natural gas consumption in 2010. This equates to 3.7 Bcf per
day of new natural gas demand during the winter heating season. Given the recent increases in shale
gas production, which has boosted overall natural gas dry production 6 percent in 2011 over 2010 levels,
the fuel required to serve the heating needs of these households appears very manageable.

1.8 Distributed Generation and Clean Energy Technologies
Distributed generation (DG) technologies, in particular those supported by the natural gas distribution
system, can play a key role in cost-effectively meeting future energy needs. DG technologies, which
include combined-heat-and-power (CHP) applications, can reduce capital costs, enhance grid reliability,
increase energy efficiency and drive greenhouse gas emissions reductions. Smaller scaled DG
technologies, geared especially toward residential and commercial markets, can also offer modularity
and flexibility, in contrast to today’s central generation paradigm. And as the electric and natural gas
markets continue to evolve, the potential for DG to integrate the natural gas system into the electric
“smart grid” remains significant.
DG technologies are at various stages of maturity and market adoption. Some new gas-based
technologies are still under development and not yet widely available, while others are more timetested. Large-scale CHP applications, for example, have been used in the industrial and large
commercial sectors for years. Its availability offers a near-term opportunity.
CHP, or cogeneration, is the simultaneous production of useful thermal and electrical energy from a
single fuel source, thus CHP serves both on-site generation requirements and provides energy for
heating, cooling and process applications. CHP operates at higher efficiencies than conventional
electricity production, which reduces operating energy costs. And because electricity is generated
onsite, a CHP unit can enhance power reliability, especially if the consumer is connected to the electric
grid. Natural gas is the primary fuel for existing CHP. In 2011, 71 percent of CHP installations utilized
natural gas.
The key constraint of many DG and CHP technologies is the upfront purchase and installation costs,
which often prevent achieving viable project economics. Lower operating costs offer consumers a
payback on this initial upfront investment, but CHP is typically limited to consumers with large thermal
and electric loads so that the payback period is short enough to make the project economically viable.
Therefore, industrial and large commercial customers traditionally have been the primary market for
CHP. Today, 82 gigawatts of installed CHP serve almost 4,000 industrial and commercial facilities.
Manufacturing facilities, chemical production plants, petroleum refineries, and paper mills comprise
much of the industrial CHP installed capacity, and about 12 percent of the total CHP capacity is used in
the commercial / institutional sector such as universities, hospitals, and prisons.xv
In addition to cogeneration, there are a number of potential or existing distributed energy technologies
that can operate on natural gas:
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Fuel Cells produce electricity and heat using an electro-chemical reaction. Fuels vary from pure
hydrogen to fossil fuels, including natural gas. Fuel cell type, size, and efficiency vary
tremendously. The cost of fuel cell capacity (kW) is currently about 7-10 times that of a
combined-cycle combustion turbine.xvi Fuel cell units are available for large-scale commercial
applications, and while smaller-scale commercial and residential units are currently being
explored and tested, they are not yet widely adopted.
Gas Turbines – These are mid- to large-scale turbines that operate in the 50 kW to tens of MW
range. These turbines are typically used in cogeneration scenarios for industrial processes.
MicroCHP represents cogeneration on smaller scales, typically the 1-5kW electric load range,
which suits the thermal and generation load needs of residential and small commercial
consumers. Net metering4 would be typically required for full savings to be realized.
Microturbines are similar to their larger gas turbine brethren, but operating in the 25-500 kW
range instead of MW. They are fueled by natural gas, diesel, propane, or hydrogen.
Microturbines can achieve higher efficiencies if the waste heat from generation is reappropriated for secondary use. Because of their large size, they are mostly suited for larger
scale commercial and small industrial applications.xvii
Reciprocating Engines – These engines range in size from a few kW to over 5 MW and are
mostly found in large commercial and industrial sites, but can be used in the residential sector
for in multi-family units and for small scale residential backup generation.xviii

The benefits of distributed generation technologies are significant, but depend on the technology and
how it is used. In a report on fuel cells the Rocky Mountain Institute captured many of the benefits,
listed below. These represent a generalization of the value consumers, utilities, and society may derive
from DG technologies. xix








Electrical energy value – the economic value of the electrical energy produced by the system.
Thermal energy value – the value of waste heat recovered from the unit.
Option Value – added value of a generation option that can avoid over-building of centralgeneration capacity for an area.
Deferral Value – the economic value of deferring new transmission and distribution capacity in a
high-cost area.
Engineering cost savings – reducing the economic costs to electric distribution utilities by
reducing costs in the operation and maintenance of T&D systems.
Customer reliability value – the value of increased reliability power.
Environmental value – lower emissions provide added value under regulatory regimes that
restrict certain pollutants and drive generation costs higher.

As consumer technology choices advance, direct-use natural gas serving these distributed generation
technologies can add value for the consumer and the utility. Thoughtful public policy should ensure that

4

Net metering policy allows for consumer credit for excess distributed-generated electricity fed back into the grid.
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consumers are presented with cost-effective energy options while supporting infrastructure build-out
and improvement to enable these options.

2 Disturbing Trends and Constraints
Summary
Natural gas efficiency has improved over the last 40 years, which partly explains why natural gas
consumption remains flat despite a growing customer base. In addition, in recent years the installation
of natural gas in new homes has slowed, the result of a combination of market factors, especially firstcost issues, regulatory constructs, and economically perverse incentives from competing energy sources.

2.1 Introduction
Over the last three decades, the residential and commercial natural gas markets have been shaped by
two opposing trends: customer growth and the decline in gas use per customer. These trends have
counterbalanced, leading to virtually no increase in the amount of gas consumed in the residential
sector. Since 1970, natural gas use per customer has declined 39 percent on a weather-normalized
basis. In contrast, electricity use per customer has increased 63 percent during the same period.
Figure 9

Several factors have driven the declining use per customer trends:



Increased efficiency in space heating equipment and building shells.
Historical increases in natural gas costs and price volatility.
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Population migration to warmer climates

For most of the past several decades, natural gas has been the preferred fuel for primary space heating
in new homes. However, in recent years the natural gas share of the new home market has slipped.
Figure 10 shows trends in the home heating fuel market for newly constructed single-family homes. For
the United States as a whole, gas share (data includes natural gas and propane) of the new home
heating market has been shrinking over the last decade. In 2010 gas share of single-family new home
construction was 54 percent, down from the peak of 70 percent in 2003. Meanwhile, electricity has
filled the gap left by gas. Electricity share has grown over this same period and in 2009 was 43 percent,
up from its low point in 1998.
Figure 10

Source: US Census Bureau
Higher natural gas prices and increased volatility from 2000 to 2008 contributed to the decline in natural
gas market share. Additionally, competing electric applications have contributed to the erosion of
natural gas market share. New air-source and ground-source electric heat pumps can maintain their
efficiencies and operate in colder climates, leading to competition in traditionally gas-only areas.
Regionally, the trends show some differences. In the Northeast, the gas share of the new home heating
market has undergone significant growth over the last 10 years. Households once served by fuel oil
have switched to propane and natural gas. Conversely, the South shows the opposite. The share of gas
installations, which a decade ago was evenly paired with electricity, now represents only one-third of
the market. In the West and Midwest, gas installations have declined as well; trends there are similar to
the national view depicted in Figure 10.
In addition to changes in technology and prices, other key constraints have hindered customer adoption
of natural gas. The remainder of this section is will describe these constraints and trends, including:


First cost purchase and installation of gas equipment and appliances.
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Misaligned incentives of building contractors and end-use consumers.
Economically perverse incentives from electric utilities in the form of monetary incentives to
consumers and builders.
Inconsistent site-versus-source standards in regulatory and programmatic approaches to
measuring energy consumption in efficiency, appliance standards, and green building programs.

2.2 First Cost Impact
The first-cost impact of installing natural gas equipment on consumers and builders is a primary
impediment to natural gas use in residential and commercial buildings if service can be made available.
In general, the cost to purchase and install a natural gas appliance is higher than an electric appliance.
This creates an upfront cost impact on consumers and builders who might want a natural gas appliance
because of its operating cost and comfort advantages. However, because of resource constraints or
merely preference, consumers may opt instead for the lower-cost alternative and not choose natural
gas.
There are a number of key consumer decision points when evaluating first cost. Appliance size and
efficiency, the ease of installation, and the availability of gas service (the proximity to a gas main or
service line) all factor into the upfront cost calculation. Higher efficiency appliances generally incur
higher costs, and the cost of a building retrofit is generally higher than new construction. Appliances
with condensing units, which re-appropriates the appliance’s waste heat to increase its efficiency, are
more expensive. These units often cannot be accommodated in older homes without additional
ventilation equipment and construction due to building code requirements, so the cost of retrofit is
often higher than the cost of new construction, where architectural plans can be altered to
accommodate the installation. If new natural gas service is required for the appliance, installation costs
can increase even further.
This difference in upfront cost between new construction and retrofit installation costs has significant
implications on appliance code standards. Appliance standards mandate minimum efficiency
requirements on manufacturers. Before an appliance standard is enacted, the proposed standard, or
rule, must be accompanied by a technological feasibility assessment and an economic justification. For
the rule to be economically justified, the mandated improvement in efficiency must create savings
through lower operating costs for enough consumers over the lifetime of the equipment in order to pay
back the higher upfront expense. This cost calculation changes depending on whether the equipment is
installed as part of a new construction or a retrofit. Since retrofits, on average, are more expensive than
those in new construction, consumers who wish to convert to natural gas, or replace an older unit with a
higher-efficiency model, must incur these higher costs or switch instead to an alternative energy source.
As a result, natural gas may be pushed out of markets where it could offer the greatest advantage in
emissions reductions, which is the point of the appliance standard in the first place.
2.2.1

Water heaters

Natural gas water heaters are typically more expensive than electric water heaters with similar load and
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efficiency requirements. AGA conducted an analysis of minimum- and high-efficiency gas and electric
storage water heaters that compared the installation and operating costs of four types of water heaters
over their useful lifetime. The analysis uses data on efficiency, installed costs, and average lifetimes of
residential water heaters from the U.S. Department of Energy Technical Support Document (TSD) on
water heaters, and annual usage data from an EPA Energy Star residential water heater Final Criteria
Analysis.xx It shows that a consumer’s operating expenses over the lifetime of a minimum-efficiency
natural gas water heater are half that of a minimum-efficiency electric storage heater.xxi
In the analysis, the average installed cost for a minimum-efficiency gas water heater is $1,079, about
two times the $569 cost of minimum-efficiency electric water heater. Higher-efficiency units have a
corresponding price premium and the price relationship between equipment of both fuel types remains
consistent. The average installation cost for a high-efficiency gas storage water heater rated 0.65 EF is
$1,591, more than twice the average cost of $711 for an electric resistance water heater. Table 7 details
the prices for these water heaters.
Table 7: Water Heater Installation and Total Costs ($2009)xxii
Storage Water Heater Type
Gas
Electric

Minimum efficiency
High-efficiency
Minimum efficiency
High-efficiency

Site
Efficiency
(EF)
0.59
0.65
0.90
0.95

Installed
Cost
$1,079
$1,591
$569
$711

Yearly
Energy
Cost
$284
$251
$563
$533

Life
(Years)

Total
Cost

12
12
14
14

$4,487
$4,603
$8,451
$8,173

Blue box indicates a price advantage; the red box indicates a price disadvantage. The high-efficiency electric storage water
heater has a lower installed cost than a gas unit, but has twice the total lifetime cost when operating expenses are included.
Based on data from the DOE Technical Support Document for Water Heaters (2009).

But a natural gas water heater costs less to operate than an electric water heater. Using average annual
usage data from the TSD and annual fuel prices reported by DOE in the federal register, the average
annual energy cost for a minimum-efficiency natural gas water heater is $284, compared with $563 for a
minimum-efficiency electric water heater (assuming $11.21 per Mcf for natural gas and 11.54 cents per
kilowatt-hour for electricity).
The lifetime operating costs for a natural gas storage water heater is so much lower than electricity, in
fact, when the operating costs are added to the upfront cost, natural gas represents the lowest totalcost option. The total cost of a minimum-efficiency natural gas water heater is $4,423, or 47 percent
lower than the $8,303 for a minimum-efficiency electric water heater. A similar analysis for highefficiency units (the natural gas water heater is rated 0.65 EF [energy factor]; the electric 0.95 EF) shows
the gas unit costs 43 percent less than the electric version. The average installation, operation, and total
costs of gas and electric appliances for both minimum standard site-efficiency and high-efficiency
options are laid out in Table 7.
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2.2.2

Space Heating Systems

Comparing replacement natural gas and electric space heating systems also shows that natural gas
space heating appliances typically have higher upfront costs but lower operating costs. A recent AGA
analysis of replacement HVAC equipment concluded that, compared with an electric heat pump, a
natural gas furnace, on average, costs more for its purchase and installation, but costs less to operate,
resulting in lower overall costs for the lifetime of the equipment.xxiii
The analysis presents a cost assessment of two equipment replacement scenarios. The first scenario
evaluates the cost of a natural gas furnace for space heating and an electric air conditioner for cooling.
The second scenario evaluates the costs of a stand-alone electric heat pump, which can serve space
cooling and heating requirements. (Because of the heat pump’s dual capability, the installation and
operating costs of the natural gas furnace in the first scenario must include an air conditioner to make
the cost comparison analysis equitable with the electric heat pump.) All of the equipment performance
ratings are set at the federal minimum-efficiency standard and operate on an 18-year lifecycle. The
results are shown in Table 8.
Table 8
Replacement Natural Gas Furnace and Electric Heat Pump Life Cycle Comparison
Scenario 1:
Natural Gas Heat, Electric Cooling
Natural
Electric
Total for
Gas
Central Air
Both
Furnace
Conditioning
Systems
Appliance Cost
Installation Cost
Average Annual Fuel Cost
Annual Maintenance & Repair
Life Cycle Cost - NPV

$809
$782
$797
$42

$1,761
$489
$252
$131

Scenario 2:
Electric Heat & Cooling
Electric Heat Pump

$2,570
$1,271
$1,049
$173
$19,053

$2,483
$455
$1,262
$122
$19,467

Source: AGA Financial and Operational Information Series, based on analysis of DOE Technical Support
xxiv
Document.

The natural gas furnace plus the air conditioner has an average combined appliance and installation cost
of $3,841, while the less expensive electric heat pump costs $2,938, or 23 percent less than the furnaceair conditioner combination.
However, over the lifetime of the equipment, the reduced operating expenses of the gas furnace-air
conditioning system makes up for the higher upfront costs. On average, a consumer will pay $1,049
annually for natural gas and electricity expenditures. By contrast, the average cost to operate a heat
pump is 20 percent higher, totaling $1,262 annually. When all expenditures are factored in over the
lifetime of the equipment, including repair and maintenance costs, the cost advantage for the natural
gas system is $680, or about three percent. Any decrease in natural gas price, or increase in the price of
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electricity, makes this comparison more favorable for gas.
But how well do these different systems perform in terms of source efficiency? AGA evaluated a range
of space heating appliance options to compare the relative source efficiencies and the costs of
purchasing and installing these systems. The analysis included a minimum-efficiency air-source heat
pump, a minimum and a high-efficiency natural gas furnace, and an electric resistance central furnace.
Installation costs for the systems were taken from the DOE Technical Support Documents for natural gas
furnaces, air conditioning units and electric heat pumps, as well as installation costs from the NREL
Retrofit Measure Database for electric central furnaces. The analysis included new construction and
replacements; therefore, the installation costs reported here are slightly different than the costs shown
in Table 8, which were for replacements only.
Figure 11
Efficiencies and Installed Costs for Central HVAC Systems

Source: DOE Technical Support Document.
Note that installed system cost encompasses equipment purchase and installation and represents a weightedaverage representative sample of households including new construction and replacement. As a result, the cost
data differs somewhat from Table 8, which shows costs for replacements.

Figure 11 illustrates the differences in the installed cost and equivalent source energy efficiency of the
different HVAC systems. The electric furnace (rated efficiency of 98%-AFUE) enjoys the lowest
installation costs; however it has the lowest source heating efficiencies as well (32%). A minimum
efficiency air-source heat pump has an installation cost of $3,682 as well as higher source heating
efficiencies compared with a minimum-rated natural gas furnace. A minimum-efficiency gas furnace on
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average costs $4,691. The 90% efficient gas furnace had the highest source efficiency, but also the
highest installed system cost of $5,384.

2.3 Builder Decision and Resistance to Gas Use
The builder decision to install a natural gas appliance, or suite of applications, is primarily driven by
three principal factors:




Natural gas availability
Economic impact on the builder
Consumer preference

Typically a gas utility will extend service to a new customer if the associated costs fall within the
parameters (lengths of line, revenue test, return on investment, etc.) set by the utility and regulators. If
the cost of extending service exceeds those parameters, the gas utility may require that the customer
make a contribution in aid of construction (CIAC) to cover the revenue shortfall. Since a builder is
unlikely to make this contribution, the responsibility rests with the customer. This added cost often
deters the customer from switching to natural gas.
If natural gas service can be made available, the economics of installing a gas application will drive the
builder decision process. The following factors often limit and inhibit the natural gas installation into a
household:


Higher first cost for gas appliances may incent a builder to choose a non-gas application unless
the consumer demands a gas appliance or the added value of gas in a household to the builder
is not demonstrably greater than the cost of installing gas.



Larger architectural footprint within a structure is typically required for natural gas. Natural gas
appliances and equipment tend to be physically larger than electric equipment. With floorspace
at a premium in buildings, bigger rooms and more floor area to accommodate gas equipment
negatively impact available square footage in the household. Generally the lower the square
footage available in a household, the lower the asking price.



Equipment requirements, such as ventilation equipment and in-house piping, adds additional
cost for a natural gas installation.

Builders are increasingly reluctant to use gas equipment because of the higher costs unless the
consumer demands the appliances. Unfortunately, most of the homes today are starter homes, and
these buyers prefer the lower cost of the electric home.xxv A builder will receive no payback on the
investment of a natural gas appliance. Therefore, the motivations of a builder to choose natural gas are
not aligned with the consumer.
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2.4 Economically Perverse Incentives
Natural gas markets face competitive pressures from other energy providers. For example, electric
utilities sometimes provide economically perverse incentives to discourage natural gas use. These
incentives can take the form of lower service rates for all-electric consumers, rebates to consumers to
replace natural gas equipment with an electric appliance, and service fee waivers to builders that
choose an all-electric installation.
There are instances where all-electric customers enjoy lower electricity rates than a customer with
natural gas and electricity. The following are some examples of rate structures and schemes:


Discounts for all-electric customers
There are instances where segments of an electric utility’s customer base will subsidize others in
order to promote all electric homes. For example, in the wake of the 1970 moratorium on new
natural gas installations, the Public Utility Commission of Ohio (PUCO) allowed an electric utility
to offer discounted electric rates to customers that lived in all-electric homes. Customers with
natural gas would pay higher electric rates, which in effect subsidized the discounted customers.
These rates remained in place even after the gas moratorium ended. In the wake of concerns
that some electricity customers were subsidizing the discounts of others and in an effort to
promote greater energy efficiency, in 2007 the all-electric discount was eliminated for new
customers. By 2009 the all-electric customers moved to the standard residential distribution and
generation rate but still received a small discount (approximately 1.7 cents/kWh distribution
discount, and 1.9 cents/kWh generation). Under pressure from customers who saw their rates
rise dramatically during the winter, the utility instituted a residential generation credit (RGC) for
its customers in place of the now eliminated all-electric rate cut. This new discount depended
on service area and customer usage but went as high as 4.2 cents per kWh (this is in addition to
the generation and distribution discounts already mentioned). The fate of the credit and
discount rate is currently being decided.



Seasonal rates
For qualified customers with electric space heating or all-electric households, electric utilities
may offer a seasonal rate for service that is less in the winter months relative to the summer.
Consumers with an alternative energy source for space heating, such as natural gas, would not
have access to these lower rates. Consequently, the higher electric rates paid by customers with
natural gas heating effectively subsidize the all-electric customers that enjoy lower seasonal
rates. Utilities that use seasonal charges and a declining block rate—the more energy a
customer uses the less they pay—further incentivize greater electricity usage, adding additional
competitive pressure.
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Figure 12: Letter from Electric Membership Corporation to Developer Incentivizing All Electric
Households.

The developer must agree to build a household with only electric appliances in order to receive the discount

There are also financial or non-rate side incentives. These are not part of a consumer’s energy rate
structure, but financed using shareholder dollars. Electric companies sometimes offer discounts,
rebates, tax incentives, payments to builders, and other financial incentives. The dollars to finance the
incentives come from the utility’s shareholder dollars—the company’s profit base—and are not
embedded into the regulated rate base charged to consumers. The upfront costs to the shareholders
are viewed as an investment to ensure the long-term capture of an all-electric customer who will
provide a long-term return on the shareholder investment.
In some cases, builders are offered direct incentives to construct homes with only electric appliances.
For example, an electric service provider will offer to install electric wiring underground in a housing
development, which is viewed as a premium compared to overhead wires, albeit a costly one. However,
if the builder agrees to all-electric homes the service fee charges are waived, saving the builder
considerable costs. If natural gas appliances are installed the builder must pay the service fee, per
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agreement with the electric utility. The builder now has considerable incentive to forgo natural gas
appliances. Figure 12 and Figure 13 show two electric service proposals to builders as examples of these
incentives.
Figure 13: EMC Electric Service Proposal

All Fees are waived if gas is not installed.

2.5 Inconsistent Approach to Energy Codes and Standards
There are many structural disincentives for natural gas in the form of building and energy codes,
appliance standards, energy rating systems, and other state- and federal-level policies. Voluntary
programs, compulsory codes and standards, and energy rating methodologies can be developed using
either a site-based or full-fuel-cycle (FFC)-based approach to energy measurement. Site-based
approaches have an inherent bias against natural gas since natural gas appliance site efficiencies are
often lower than electric, despite natural gas having higher source-to-site efficiencies. Approaches that
do not incorporate a comprehensive approach to energy measurement create an unequal playing field
for natural gas relative to other competitive fuels and may bias towards energy sources that may overall
be more energy or greenhouse gas intensive.
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A FFC approach to codes and standards development would account for source efficiencies and
environmental emissions from the value chain of any energy source, thus providing a more
comprehensive mode of energy measurement and a more holistic perspective on fuel choice. If the goal
of a policy or program is to reduce energy, minimize pollution, mitigate greenhouse gases, or other
environmental- or health-related impacts, the most appropriate methodology for evaluating technology
and fuel options must incorporate a comprehensive approach such as full fuel cycle. It should be
employed in a manner that results in codes and standards that are technologically feasible, economically
justified, and effective in reducing overall greenhouse gas emissions.
There is no single methodological approach in the development of policies, model building energy
codes, energy rating systems, appliance performance standards, and other regulatory regimes. Whether
a site approach or FFC approach is used depends on the program itself, and no policies currently provide
guidance on this issue. The result is a varied suite of obligatory and voluntary programs of inconsistent
design, leaving unrealized the full understanding of energy choice impacts, and in turn limiting the
effectiveness of these many energy programs, policies and regulations.
Table 9 provides a list of voluntary and compulsory programs, categorized by those using a site or FFC
approach. The remainder of this section discusses some of these programs.
Table 9: List of Programs by Energy Measurement Approach
Programs with Site-Energy Approach
o
o
o
o
o

DOE Appliance Codes & Standards
EPA Energy Star, National Energy Rating Program for Homes
National Association of Home Builders, National Green Building Program
Residential Green Building, Green Building Initiative
U.S. Green Building Council, LEED Rating System

Programs with Source / Full-Fuel-Cycle Energy Approach
o
o
o
o
o
o

DOE, Residential Retrofit Guidelines
DOE, Federal Petroleum-Equivalent Fuel Economy Calculator
EPA Energy Star, Commercial Buildings Program
Green Building Initiative, Green Building Assessment Protocol for
Commercial Buildings
International Green Construction Code (IGCC) V2 Performance Path, ICC
U.S. Green Building Council, LEED for Existing Building O&M Rating
System

Programs related to the establishment of appliance minimum performance ratings are particularly
influential. Minimum standards affect the floor price of an appliance’s upfront cost, which impacts
consumer options and choice. However, the current standards do not properly reflect the most costeffective minimum standards that result in the greatest environmental benefit. The problem is how the
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standards are determined. The Department of Energy is compelled under statute to determine
appliance standards based on site energy. The Energy Policy and Conservation Act of 2005 requires the
secretary of Energy to prescribe or amend new energy conservation standards for each type or class of
identified product, and although DOE may utilize primary or source energy consumption in some
analyses to determine whether a particular standard is economically justified, the final rule promulgated
must determine a site-efficiency standard.5 A site-based approach is appropriate when comparing
single-fuel product types. A FFC approach is necessary to understand the energy and environmental
impacts – and the market implications of a minimum standard set on these appliances – between
different fueled products. In a recent study the National Academies weighed in on this subject: “Siteenergy use is also the most appropriate measure for setting operational efficiency requirements for
single-fueled appliances within the same class.” However, the study also notes and endorses “full-fuelcycle measure of energy efficiency as integral to supporting more explicit consideration of the impacts
of energy use on the nation and the environment.” A more comprehensive approach, as the National
Academies supports, would better level the playing field to provide the most cost-effective consumer
choices that reduce energy and environmental impacts.xxvi
In other programs, the energy-measurement approach is selected by the agency itself. The
Environmental Protection Agency (EPA), for example, establishes its voluntary ENERGY STAR building
qualifications using analytical modeling tools, or energy rating systems, to assess building efficiencies
and provide a rating. EPA utilizes two energy rating systems, one for residential households and another
for commercial buildings. Both rating systems rely on measuring and modeling the energy consumption
of a building based on the structure’s attributes, such as types of appliance and equipment installed.
Buildings that perform better – use less energy – than specified thresholds qualify for ENERGY STAR,
which brands the building design as energy efficient.
One reason the rating system is different for commercial buildings is the nature of the structures being
rated. Residential buildings are more homogenous and are more easily comparable. Commercial
buildings vary in size, shape and usage, ranging from small storefronts, to mid-sized grocery stores, to
large campus institutions for corporations, hospitals and universities. Therefore comparisons between
commercial buildings require the various building types to be lumped into peer groups that share similar
attributes and operational characteristics.
However, many of the key differences between the two approaches are a matter of precedent. When
EPA began developing the residential ENERGY STAR program, the Residential Energy Services Network
(RESNET), a group of certified home energy professionals, was finalizing a comprehensive residential
Home Energy Rating System (HERS), which EPA finally chose as the methodological backbone for its
residential ENERGY STAR program. When EPA began the Commercial Buildings Program, it did not have
a similar efficiency rating system for commercial structures, so it developed a separate national energy
performance rating. One key difference between the systems was the energy measurement calculation:
the residential program used a site-based approach, while the commercial side relied on source-based
calculations.
5

DOE is proposing to move from a source to a more comprehensive full-fuel cycle approach as part of these analyses.
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The HERS Index scale compares a household’s purchased energy consumption with the same type of
household built to International Energy Conservation (IECC) 2009 code. As noted, the HERS Index was
based on the site-energy consumption of the household, but over time this initial approach was found to
have flaws and has since been modified. Today, the HERS efficiency rating uses a calculation that is
fundamentally site-based with an adjustment factor to make more equitable the technological
differences in improving efficiencies between appliances of different fuel types. The calculation also
uses a correction factor to account for the efficiency of direct-energy consumption. However, there are
significant problems with the HERS methodology: 1) it does not account for the ranges and differences
in efficiency of using coal and natural gas for electric generation; rather an average efficiency is utilized;
and 2) it does not factor in the carbon intensity of the electric generation mix. This approach does not
acknowledge the full-fuel-cycle efficiencies of natural gas and competitive fuels, again limiting the
ultimate effectiveness of the program.
The EPA commercial buildings national energy performance rating instead uses a source-based
methodology.6 The national energy performance rating scale is similar to the HERS index for residential
structures in that it provides an external benchmark with which to compare a similar peer group of
buildings and rate their energy performance. The scale is determined for each peer group by assessing a
building’s total energy usage relative to its operation, and how much energy do they use relative to each
other on a source energy basis. The source energy basis, not incorporated into the EPA residential HERS
rating, is a keystone of the EPA commercial buildings energy analysis. EPA acknowledges the superiority
of this methodology, which, according to the EPA office assigned to assess energy usage in building and
plants, “is the most equitable way to compare building energy performance, and also correlates best
with environmental impact and energy cost.”xxvii
There are other cases of site-based methodological approaches to assessing, modeling, and codifying
home and building energy consumption and standards, as well as inconsistencies within the programs
themselves. The National Association of Home Builders residential sector “Green Building Program” is
designed with a site-based efficiency measurement at the heart of its energy consumption calculation.
This program is also incorporated into residential activities of the Green Building Initiative, a non-profit
organization created to promote and accelerate green building practices. However, the Green Building
Initiative also developed the “Green Globes” tool as a guidance and assessment tool for construction
and retrofits of commercial buildings. This assessment protocol and rating system utilizes a life-cycle
approach, which encompasses the full-fuel-cycle, for its materials and energy consumed in the building.
In the same vein, the U.S. Green Building Council’s LEED rating system for new and retrofit buildings
assigns points based on the efficiency of the heating system installed, but neither penalizes nor rewards
designs that consider source energy consumption and emissions. The LEED O&M rating system for
existing buildings, on the other hand, uses a source-based approach.
Clearly there is no one universal methodological approach to energy measurement that will apply in all
cases, nor should there be. Energy consumption exists at the heart of these programs and policies,
6

In this case it acknowledges energy losses related to electricity generation, transmission, and distribution, but
sets aside losses related to primary fuel extraction, processing, and transportation.
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which are designed to increase efficiency and reduce greenhouse gas emissions. Maximizing site
efficiency should not be achieved at the expense of source energy losses. Programs and policies should
be designed with the most comprehensive approach feasible. A full-fuel-cycle mode is more complex
and requires more data, but it is feasible. As the National Academies acknowledged in its report on
appliance efficiency standards, “a [full-fuel-cycle] methodology can be developed without undue strain
on DOE/EERE resources.” But ultimately policies should be designed to support and achieve important
public policy goals while simultaneously benefiting consumers. A thoughtful, full-fuel-cycle approach
can help enable that possibility.

3 Policy Recommendations
Summary
The following policy recommendations are made to ensure that direct use of natural gas can make a
long-term contribution to increasing energy efficiency and reducing overall emissions in homes and
businesses. These policies should be considered in the context of overall U.S. energy policy:


Develop and incorporate full-fuel-cycle analysis into energy policy, regulations and energy
efficiency metrics.



Provide consumers with the best available information on comparable energy options through
the use of enhanced appliance and equipment labeling, including carbon footprint information.



Encourage government agencies, state public utility commissions, and utilities to jointly develop
innovative policies and regulations that provide better alignment of costs and benefits over the
life cycle of consumer equipment.



Research and development programs and investment focus should include natural gas delivery
and end-use technology to fully maximize the value of natural gas resources.

The preceding chapters explored the benefits and the constraints on the direct use of natural gas to
contribute to consumer and societal goals. Based on these issues, the following recommendations are
suggested for consideration as part of larger domestic energy policy in order to maximize the benefits of
direct use so that natural gas can contribute to greater energy efficiency and lower emissions in homes
and businesses. Prudent policies and regulations are essential if consumers and society are to fully
realize these benefits. As energy delivery systems evolve and the electric grid becomes more integrated
with the natural gas distribution system, thoughtful policy can help to integrate new and existing natural
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gas technologies with current infrastructure to provide enhanced system reliability, lower costs, lower
environmental impacts, and greater accessibility and choice for consumers.
Recommendations
1) Develop and incorporate full-fuel-cycle analysis into energy policy, regulations, and energy
efficiency metrics.
It is imperative to consider all points of energy consumption and sources of emissions when
creating policies for the cost-effective reduction of energy use, criteria pollutants, and greenhouse
gases. All sources of energy and emissions along an energy value chain, from the point-of-use to
the energy delivery system itself, should be fully and comprehensively accounted.
For example, energy sources such as electricity may have zero site-based greenhouse gas
emissions, but, depending on the primary fuel source, may still result in significant emissions from
the generation of electricity. Ignoring this can lead to unintended consequences, and policies
designed to reduce energy or emissions can, in fact, preclude decreases or even lead to increases in
energy and emissions. This is especially true for policies regarding consumer appliances and fuels
in which interchangeable options have unequal environmental consequences.
Therefore a full-fuel-cycle analysis is appropriate. Full-fuel-cycle evaluates the energy consumption
and environmental impacts (such as emissions) from energy extraction, processing, transportation,
distribution and (in the case of electricity) generation, in addition to an evaluation of the final
consumption of a fuel source. Energy consumption and emissions, therefore, should not be merely
evaluated at point-of-use, but throughout the entire energy value chains.
Full-fuel-cycle analyses could be best integrated into energy policies, regulations, green building
programs, consumer awareness and education programs, and energy codes and standards, in order
to provide a better basis for comparing appliances and equipment of different fuel types. Examples
of where full-fuel-cycle could be integrated include:







Appliance minimum performance standards
Model building energy codes and standards
ENERGY Star qualification
Building energy rating systems
Consumer information, e.g. appliance labels with carbon footprint information.
Consumer education, e.g. ‘Where does your electricity come from?’

To develop an agreed-upon full-fuel-cycle methodology will require some effort. There is currently
some uncertainty regarding upstream energy consumption and greenhouse gas emissions factors,
in particular those of coal and natural gas extraction. In addition, there are significant regional
differences regarding full-fuel-cycle analyses because of geographical variations, electric generation
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mix and climatic differences in appliance usage trends. However, these challenges are not
overwhelming and they do not detract from the reality that a full-fuel-cycle analysis provides a
more comprehensive approach to evaluating the environmental impacts of energy usage.
Prudent policy should set a course for state and federal government agencies to establish an
agreed-upon full-fuel-cycle methodology that embraces the inherent regional characteristics of the
full-fuel-cycle and then adopt it into the appropriate energy and environmental metrics.
2) Provide consumers with best available information on comparable energy options through the use
of enhanced appliance and equipment labeling.
Enhanced information on appliance energy consumption and costs enables informed consumer
decisions on energy choices. The EnergyGuide label, issued by the U.S. Federal Trade Commission,
is commonplace on many retail consumer appliances, including furnaces, hot water heaters and
heat pumps, and informs consumers of that particular appliance’s energy efficiency, estimated
yearly operating cost, and annual energy use.
The EnergyGuide label could be further enhanced with more information detailing the appliance’s
environmental impacts, in particular greenhouse gas emissions. A full accounting of these
emissions would require a full-fuel-cycle analysis. While this approach is somewhat more
complicated and adds to the complexity of the EnergyGuide label, it provides consumers with a
carbon footprint, an important detail for many consumers making purchasing decisions. Despite
the challenges and complexities, an enhanced EnergyGuide label would be a low-cost method of
incentivizing better carbon choices by consumers through consistent, comparable, and verifiable
information on energy use and greenhouse gas impact.
3) Encourage government agencies, state public utility commissions, and utilities to jointly innovate
policies and regulations that provide better alignment of benefits and costs over the life cycle of
consumer equipment.
There is significant potential for natural gas to cost-effectively contribute to public goals such as
reduced oil dependence, greater energy efficiency, and reduced greenhouse gas emissions. Key
economic constraints stand in the way, however. The higher cost of gas appliances and the
added costs to extend main and service line extensions often deters customers from switching to
natural gas. Measured and prudent policy and regulation can help ease these market constraints
and provide a greater alignment of long-term benefits and costs.
Government agencies, state public utility commissions, and utilities should be encouraged to
develop innovative policies and regulations to reduce these barriers. These policies could include
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the development of novel rate designs, new financing mechanisms, rebate programs, and
changes to the tax code to support infrastructure build-out. Policies could include:7


The leasing of utility-owned equipment to customers or providing similar financial
mechanisms that allow the utility to bear the first-cost burden to relieve the
customer of the upfront cost associated with natural gas.



Deferring customer contributions in aid-of-construction for natural gas main and
service line extensions by creating a regulatory liability and amortizing payments
over time.



Supporting utility infrastructure build-out as part of economic development
programs through tax abatement, special pricing areas, direct contributions and
others, as a way to support business development, job creation, plant expansions,
and customer fuel savings.



Providing rebate programs for customers who upgrade to high-efficiency natural
gas equipment.



Eliminating taxes on the customer contribution in aid-of-construction for natural
gas main and service line extensions.

4) Research and development programs and investment focus should include natural gas delivery
and end-use technology to fully maximize the value of natural gas resources.
Robust research and development plays a crucial role in technological development. In recent
years, significant focus has been on upstream technological advances, especially new production
techniques. But as infrastructure ages and existing home and business owners replace older
appliances and equipment, there remains a need to focus on R&D for natural gas distribution
and end-use technologies. R&D initiatives should include priorities to improve existing
technologies and develop new solutions with the goal of maximizing the use of natural gas
resources, increasing energy efficiency, reducing greenhouse gas emissions, and promoting
economic growth.
A robust R&D portfolio should extend measured treatment toward distribution and end-use
technology. The intent should be to develop technologies to provide cost-effective, highefficiency, low-emitting appliances, to innovate next-generation distributed energy solutions,
and to maximize the efficiency of the energy distribution system. Examples of advanced natural
gas end-use technologies where R&D priority could provide significant benefit include:



Gas fired heat pumps
Desiccant dehumidification systems

7

The following examples were developed by AGA and also appear in the 2011 National Petroleum Council Demand
Task Group report on North American Resource Development.
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Radiant heating projects
Combined heat and power systems
Renewable energy backup
Gas/electric hybrid technologies
District heating systems and applications
Gas/electric hybrid technologies

R&D funding to develop advanced natural gas technologies can help realize the benefits of
direct-use, which can contribute to a more robust and secure energy future.
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APPENDIX A-5 – B.C.’S ENERGY AND CLIMATE POLICY
Energy policy in the Province of British Columbia has been historically rooted in the four
cornerstones of low electricity rates, secure, reliable supply, private sector opportunities, and
environmental responsibility. In the years between 2007 and 2010, the B.C. Government took
aggressive action to align the province’s energy policy with a plan to address the issue of
climate change. During this time, the government’s plan included a number of major climate
change policies such as the Greenhouse Gas (GHG) Reduction Targets Act, the Carbon Tax
Act and the Carbon Neutral Government Regulation. Since introducing the Clean Energy Act
(CEA) in 2010, B.C.’s energy policies have been largely directed at establishing a path to low
carbon energy self-sufficiency. Nevertheless, with a change in government leadership and
advances in technology bolstering the economic viability of B.C.’s natural gas reserves, there is
renewed focus on the role that natural gas can play in the province’s energy and climate future.
This focus is manifested through B.C.’s Natural Gas and LNG Strategies, the GHG Reduction
(Clean Energy) Regulation and Special Direction No. 5 to the BCUC. Table 1 summarizes a list
of B.C.’s energy and climate policy initiatives with further details outlined throughout this
appendix. A timeline of the major energy and climate policy initiatives included in this
framework was presented in Section 2.2.3 of the Long Term Resource Plan.
Table 1: B.C.’s Energy and Climate Policy Initiatives
Energy

Climate Change

B.C. Energy Plan

GHG Reduction Targets Act (GGRTA)

B.C. Bioenergy Strategy
Clean Energy Act (and Amendment)




Improvement Financing Regulation
B.C.’s Energy Objectives Regulation
GHG Reduction (Clean Energy) Regulation

B.C. Natural Gas Strategy
B.C. LNG Strategy
Special Direction No. 5 to the BCUC




Carbon Neutral Government Regulation
Emission Offsets Regulation

Utilities Commission Amendment Act
GHG Reduction (Renewable and Low Carbon Fuel
Requirements) Act


Renewable and Low Carbon Fuel Requirements
Regulation

Carbon Tax Act
GHG Reduction (Emissions Standards) Statutes
Amendment Act


Landfill Gas Management Regulation

GHG Reduction (Vehicle Emissions Standards) Act
B.C. Climate Action Plan
GHG Reduction (Cap and Trade) Act


Reporting Regulation

Local Government (Green Communities) Statutes
Amendment Act
Climate Action Charter

Appendix A-5: B.C.’s Energy and Climate Policy

Page 1

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
1.

B.C. Energy Plan: A Vision for Clean Energy Leadership

In February 2007, the B.C. government released the B.C. Energy Plan: A Vision for Clean
Energy Leadership, which builds on the policies of its predecessor, 2002 Energy for Our Future:
A Plan for B.C. The Energy Plan of 2007 establishes a strategy to make the province energy
self-sufficient through conservation efforts, using clean alternative energy sources, and
investing in alternative technology. The plan focuses on the province’s key natural strengths
and competitive advantage in clean and renewable energy and outlines 55 policy actions under
the themes of energy conservation and efficiency, electricity, alternative energy, and oil and
gas. Of particular note are the following policy actions:


Set an ambitious conservation target, to acquire 50 per cent of BC Hydro’s
incremental resource needs through conservation by 2020.



Ensure a coordinated approach to conservation and efficiency is actively pursued in
British Columbia.



Encourage utilities to pursue cost effective and competitive demand side
management opportunities.



Explore with B.C. utilities new rate structures that encourage energy efficiency and
conservation.



All new electricity generating facilities and projects constructed in British Columbia
will have net zero greenhouse gas emissions.



Existing thermal generating power plants will achieve zero net greenhouse gas
emissions by 2016.



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



Ensure self-sufficiency to meet electricity needs by 2016, plus "insurance" power to
supply unexpected demand thereafter.

Under the alternative energy pillar, the Energy Plan proposes to use a newly established
Innovative Clean Energy Fund to focus on areas such as developing reliable power solutions for
remote communities, First Nations in particular, to reduce their reliance on diesel generation for
electricity, and finding ways to convert vehicles to cleaner alternative fuels.
B.C.’s Energy Plan takes a first step to incorporate transportation issues into provincial energy
policy and recognizes transportation as a major contributor to climate change and air quality
problems. The plan highlights that “natural gas burns cleaner than either gasoline or propane,
resulting in less air pollution,” thereby implying that the adoption of natural gas vehicles can play
a prominent role in helping the province to reduce GHG emissions and air pollutants from the
transportation sector.
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2.

B.C. Bioenergy Strategy

While the Province’s bioenergy goals were first outlined in the Energy Plan of 2007, the B.C.
Bioenergy Strategy establishes a vision that uses bioenergy to enhance B.C.’s ability to become
electricity self-sufficient, foster the development of a sustainable bioenergy sector, and work
toward B.C.’s climate objectives. The Bioenergy Strategy lays to groundwork to seize
opportunities in converting local biomass and waste from landfills, crop residues and agricultural
waste into energy.

3.

Clean Energy Act

In April 2010, the Government of B.C. passed the Clean Energy Act (CEA) or Bill 17, which
outlines 16 objectives aimed at turning B.C. into “a leading North American supplier of clean,
reliable, low carbon electricity and technologies that reduce GHG emissions while strengthening
[the] economy in every region.”1 These include expediting clean energy investments, protecting
B.C. ratepayers, ensuring competitive rates, encouraging conservation, strengthening
environmental protection, and aggressively promoting regional job creation and First Nations’
involvement in clean electricity development opportunities—many of which have implications for
energy optimization and GHG emission reduction solutions that the FEU can provide for its
customers. The CEA builds on the Province’s 2002 and 2007 Energy Plans and modifies a
number of goals, some of which are listed below:


Whereas B.C.’s primary objective had previously been electricity self-sufficiency, the
CEA focuses heavily on becoming a net electricity exporter. This establishes a large
role for privately-owned independent power producers.



The CEA strengthens the requirement to meet new electricity demand through
conservation measures from 50% to 60%.



The CEA establishes a mandate to increase the required percentage of electricity
generated from clean or renewable sources of energy from 90% to 93%.

While the CEA repackages elements of existing energy policy, it also introduces a number of
changes to the way decisions about electricity supply and demand are made in B.C. One major
change is a new framework that consolidates BC Hydro and the BC Transmission Corporation
into one utility. The single utility, BC Hydro, is responsible for submitting its long term integrated
resource plans to the government rather than to the BCUC, as BCUC oversight faces a
diminished role in the utility’s decisions and actions. As such, major decisions pertaining to the
Province’s electricity supply and generation facilities are no longer subject to the public scrutiny
through the Utilities Commission process. Approval of over $10 billion in new capital projects
(including the Site C dam, the Northwest Transmission Line, Smart Metering, new export
1

Former Premier Gordon Campbell, News Release, “New Act Powers B.C. Forward with Clean Energy and Jobs,”
April 28, 2010. http://www2.news.gov.bc.ca/news_releases_2009-2013/2010PREM0090-000483.htm Accessed
Sept. 29, 2013.
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agreements, and adding new turbines to existing “heritage” dams) are thus outside the BCUC’s
purview and lie directly in government control.
One notable CEA objective is “to encourage the switching from one kind of energy source or
use to another that decreases GHG emissions in B.C.” Also, a new definition for ‘demand-side
measure’ excludes electricity-to-gas fuel switching, which could likely change customer and
public perception of natural gas as a clean and efficient fuel. With heavy focus by the provincial
government and media on B.C.’s electricity as being a renewable energy source, there may be
confusion about the role of natural gas among customers and stakeholders. Nevertheless, the
CEA recognizes the important role that different energy types play in meeting B.C.’s resource
needs by encouraging the use of natural gas, electricity and hydrogen for transport as
alternatives to the higher GHG-emitting fuels, gasoline and diesel.
Clean Energy Act Amendment
By way of Bill 30, the Energy and Mines Statutes Amendment Act, in March 2012, the B.C.
Ministry of Energy and Mines amended the Clean Energy Act to redefine the province’s energy
self-sufficiency requirements based on average as opposed to critical water level years. The
Clean Energy Act’s self-sufficiency provisions ordered BC Hydro to generate or buy surplus
electricity at a substantial cost to ratepayers—which directly countered the CEA’s directive to
maintain low electricity rates. Bill 30 eliminates the requirement for BC Hydro to acquire an
extra 3,000 gigawatt hours per year of insurance energy by 2020 and consequently relieves
some upward pressure on rates.
Improvement Financing Regulation
The Improvement Financing Regulation was introduced under the CEA in July 2012 to provide
home owners with the ability to finance certain energy efficiency measures with no upfront cost
and repaid over time on the utility bill. The regulation identifies two pilot project areas, the City
of Colwood on Vancouver Island and the South Okanagan, where BC Hydro and FortisBC are
respectively conducting separate on-bill financing programs. While the original pilot period is
set to expire on October 31, 2014, beginning January 2014, the program will continue to be
available in the Okanagan-Similkameen district and will be expanded to all of Vancouver Island
and the City of Kelowna.
B.C.’s Energy Objectives Regulation
Introduced in July 2012, B.C.’s Energy Objectives Regulation modifies (in bold typeface) section
2(c) of the CEA to “generate at least 93% of the electricity in British Columbia, other than
electricity to serve demand from facilities that liquefy natural gas for export by ship, from
clean or renewable resources and to build the infrastructure necessary to transmit that
electricity.” Thus, the CEA redefines natural gas as a clean energy source when it is used to
generate power for liquefied natural gas (LNG) facilities. Since LNG facilities consume massive
amounts of electricity, this modification mitigates the pressure on BC Hydro to supply the
requisite power from renewable energy sources to develop LNG exports.
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GHG Reduction (Clean Energy) Regulation
As previously outlined in Section 2.2.3.3, the GHG Reduction (Clean Energy) Regulation was
established in May 2012 to accelerate the adoption of natural gas vehicles in B.C. Amended in
November 2013 to include mine haul trucks and locomotives, the regulation enables a utility to
spend up to $62 million on vehicle and ferry incentives, up to $12 million on compressed natural
gas (CNG) fuelling stations and $30.5 million on liquefied natural gas stations, for a total $104.5
million. The GHG Reduction (Clean Energy) Regulation provides significant government
support for the FEI’s existing natural gas for transportation (NGT) activities to convert heavy
duty transport vehicles and marine vessels from higher carbon fuels to cleaner, more efficient
natural gas.

4.

B.C. Natural Gas Strategy

The Government of B.C. has issued strong support for natural gas and LNG development on a
number of occasions. Natural gas is featured as a key sector in the B.C. Jobs Plan, which
states a goal to bring at least one LNG pipeline and terminal online by 2015 and three by 2020.
The Kitimat LNG Project was granted the first-ever federal license to export LNG from Canada;
after receiving both federal and provincial environmental assessment approvals, a final
investment decision is pending.
With the release of B.C.’s Natural Gas Strategy in February 2012, the province further
entrenched its vision to become a global leader in natural gas investment, development and
export. While also promoting natural gas as a transportation fuel, the Natural Gas Strategy
establishes priorities to:


maintain current markets and develop new ones;



ensure a reliable, abundant supply;



maintain competitiveness;



maximize benefits of natural gas development;



ensure environmentally responsible development; and



build partnerships to promote development.

The Province of B.C. intends to contribute to a decrease in global GHG emissions through its
LNG export strategy. However, plans for expanding natural gas development puts heavy
pressure on the province’s target of a 33% reduction in GHG emissions from 2007 levels as
outlined in the Greenhouse Gas Reduction Targets Act. Meeting B.C.’s LNG development
goals will see the province’s annual natural gas production increase from approximately 1.1 to
nearly 3 trillion cubic feet per year by 2020 (B.C. Natural Gas Strategy).
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5.

B.C. LNG Strategy

B.C.’s quest to boost natural gas development is further outlined in the LNG Strategy, in which
the Province reaffirms a commitment to having three LNG facilities in operation by 2020 pending
environmental approvals. The LNG Strategy also represents an attempt to create a new
industry that is intended to bring significant investment, job-creation benefits and government
revenues. The strategy is guided by three priorities:


keeping B.C. competitive in the global LNG market;



maintaining B.C.’s leadership on climate change and clean energy; and



keeping energy rates affordable for families, communities and industry.

B.C. intends to differentiate itself from other LNG markets by providing LNG with the lowest
lifecycle GHG emissions than anywhere else in the world. Developing upstream natural gas
and an LNG export industry will remain key government priorities as the government attempts to
balance responsible energy development with climate objectives.

6.

Special Direction No. 5 to the BCUC

The Government of B.C. issued Special Direction No. 5 to the BCUC under Section 3 of the
UCA in November 2013. The direction exempts from review expenditures on an expansion of
the Tilbury LNG facility up to $400 million and effectively lowers the LNG dispensing rate to
$4.35 per GJ. While the market effect of these recent developments is not considered in the
2014 LTRP’s NGT demand forecasts, the potential effect of adding NGT load is considered in
determining future system resource needs and alternatives throughout Section 5 of the LTRP.

7.

GHG Reduction Targets Act

As part of the B.C. Throne Speech delivered on February 13, 2007, the government announced
ambitious new targets for provincial GHG reductions. Effective January 1, 2008, the
Greenhouse Gas Reductions Targets Act (GGRTA) enshrines in law the provincial
government’s GHG emissions reduction targets of at least 33% below 2007 levels by 2020, and
80% below 2007 levels by 2050; however, the legislation does not outline specific emission
reduction targets for any of B.C.’s GHG-emitting sectors.
The Act also provides authority for the Carbon Neutral Government Regulation and the
Emission Offsets Regulation, which were enacted in December of 2008. Under the Carbon
Neutral Government Regulation, B.C.’s entire public sector has achieved net-zero GHG
emissions since 2010 by measuring, reducing and offsetting GHG emissions from buildings,
vehicle fleets and paper use. The Emission Offsets Regulation sets out requirements for GHG
reductions and removals from projects or actions to be recognized as emission offsets for the
purposes of fulfilling the government's commitment to a carbon-neutral public sector. B.C. is the
first major jurisdiction in North America to achieve carbon neutral operations.
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8.

Utilities Commission Amendment Act

In 2008, the B.C. Government passed the Utilities Commission Amendment Act (UCAA) to
encourage public utilities to pursue the following government energy objectives:


reduce GHG emissions,



pursue energy efficiency and conservation,



produce and obtain electricity from clean or renewable resources,



develop energy transmission infrastructure and capacity to meet customer needs,



leverage innovative energy technologies, and



take prescribed actions in support of any other goals prescribed by regulation.

The UCAA also provides authority for the Demand-Side Measures Regulation (DSM
Regulation), which establishes rules for the BCUC to use when assessing proposed utility DSM
activities. The DSM Regulation directs the Commission to consider the government’s energy
objectives in the context of long term plans, applications for a CPCN, applications for approval
of expenditure schedules and energy purchase contracts. More specifically, a public utility’s
DSM plan portfolio is adequate for the purposes of determining whether to accept a long term
resource plan if the plan demonstrates adequacy of certain aspects of the plan portfolio
including: DSM measures intended to assist residents of low-income households, inclusion of
DSM measures to improve energy efficiency of rental accommodations, and inclusion of an
education program for students in the utility’s service area.
The DSM Regulation directs the Commission to consider a number of items in determining the
cost effectiveness of the utility’s DSM plan portfolio, including:


Cost effectiveness of a DSM proposed in an expenditure portfolio or a plan portfolio may
compare the costs and benefits of the DSM individually, the DSM and other DSMs in the
portfolio, of the portfolio as a whole.



The Total Resource Cost (TRC) test must be used in determining cost effectiveness of
DSM for low income households and in using the TRC test, the benefit of DSM to be
130% of its value.



Cost effectiveness of a specified DSM proposed in a plan portfolio or an expenditure
portfolio must be determined by cost effectiveness of the portfolio as a whole.



Cost effectiveness of a public awareness program must be determined by the cost
effectiveness of the DSM portfolio as a whole.



The Ratepayer Impact Measure (RIM) test cannot be used as basis for finding a
program not to be cost-effective.
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The FEU’s EEC activities (outlined in Section 4) promote the efficient use of natural gas,
encourage adoption of low carbon energy alternatives, reduce energy costs for customers, and
support government policy to reduce GHG emissions.

9.

GHG Reduction (Renewable and Low Carbon Fuel Requirements) Act

Passed in April 2008, the GHG Reduction (Renewable and Low Carbon Fuel Requirements) Act
sets requirements for renewable fuel to be used in transportation fuel blends. The intent of this
legislation is to enable B.C. to meet its commitment to adopt a low carbon fuel standard similar
to that of California.
The GHG Reduction (Renewable and Low Carbon Fuel Requirements) Act creates the
framework to introduce the Renewable and Low Carbon Fuel Requirements Regulation
(RLCFRR), which was enacted in December 2009. From July 1, 2013, Part 3 fuel suppliers—
fuel producers or importers—must meet annual fuel carbon intensity targets or pay a penalty.
Natural gas, propane, electricity and hydrogen are considered Part 3 fuels if they are sold for
use in transportation.
Since the FEU sell natural gas for use in transportation applications under various rate classes,
the Companies have the opportunity to claim first sale as a Part 3 fuel supplier in the province.
The RLCFRR allows for generation of low carbon compliance credits based on a required
carbon intensity baseline. Suppliers that are not in compliance with the mandated carbon
reductions must purchase credits from others or pay a penalty. As the FEU add more CNG and
LNG sales, the Companies’ credits will increase as they are measured against the conventional
fuel intensity baseline, which creates a potential revenue stream and benefit to customers
through this deferral account mechanism. The FEU are awaiting further clarification from the
Government regarding the definition of Part 3 Fuel Suppliers as it relates to natural gas for
transportation.

10.

Carbon Tax Act

In July 2008, B.C became the first jurisdiction in North America to introduce a carbon tax on the
purchase and use of fossil fuels at the point of consumption. The carbon tax was implemented
with initial tax rates set at $10 per tonne of carbon dioxide equivalent (tCO2e) emissions and
rising by $5 per tonne annually until reaching $30 per tCO2e in July of 2012. The tax added
$0.50/GJ to the cost of natural gas in the first year, rising to $1.50/GJ four years later. The
carbon tax is designed to be revenue-neutral such that revenues are recycled through tax
reductions and funding for other programs and initiatives. In addition, local governments and
school districts that commit to carbon neutrality by 2012 (or have signed the Climate Action
Charter) are eligible for the Climate Action Revenue Incentive, a grant that offsets the full
amount of carbon tax paid.

Appendix A-5: B.C.’s Energy and Climate Policy

Page 8

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
The carbon tax was reviewed as part of the province’s 2013 budget process and though the tax
receives broad public support, it was found to have a small negative impact on B.C.’s gross
domestic product. Industries with high emissions intensities such as oil and gas extraction are
most impacted. As a result, through the June 26, 2013 Throne Speech, the government
committed to maintaining the current carbon tax base and rate at $30 per tCO2e for the next five
years.

11.

GHG Reduction (Emissions Standards) Statutes Amendment Act

The Greenhouse Gas Reduction (Emission Standards) Statutes Amendment Act aims to reduce
GHG emissions from certain industrial operations, increase opportunities in the bioenergy
sector, and enables regulation of zero and net zero GHG emissions for electricity generation.
Most importantly this amendment modifies the Environmental Management Act to require that
new natural gas-fired generation acquire and retire compliance offsets at least equal to the
amount of GHG emissions that are created—which will increase the cost of new natural gasfired generation. To date, no regulation has been enacted to bring these provisions into force.
However, the 2007 BC Energy Plan also states that new natural gas-fired generation is to have
net zero GHG emissions, which may be implemented through the B.C. Environmental
Assessment Act (BCEAA). New gas-fired electricity generation facilities with a nameplate
capacity of equal to or greater than 50 MW trigger provisions under the BCEAA and require an
Environmental Assessment Certificate to proceed.
Consequently, the Environmental
Assessment Office has the authority to impose a full offset requirement as part of the
assessment certificate conditions.
The Greenhouse Gas Reduction (Emission Standards) Statutes Amendment Act also provides
authority for the Landfill Gas Management Regulation, enacted in January 2009, which
establishes criteria for landfill gas capture from municipal solid waste landfills. The aim of the
regulation is to maximize reductions of landfill gas emissions and identify potential opportunities
to increase landfill gas recovery.

12.

GHG Reduction (Vehicle Emissions Standards) Act

Passed in May 2008, the Greenhouse Gas Reduction (Vehicle Emissions Standards) Act was
intended to allow B.C. to set vehicle light-duty GHG emission standards equivalent to
California’s 2004 Low-Emission Vehicle II regulations. The Canadian federal government preempted introduction of the vehicle emissions regulation, however, with legislation that aligns
Canada’s standards with those established by the U.S. Environmental Protection Agency. This
act also enables regulation of zero emission vehicle fleets.
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13.

B.C. Climate Action Plan

In June 2008, the Government of B.C. released a Climate Action Plan to provide a roadmap for
the strategies and initiatives that are intended to drive the province toward reducing GHG
emissions by 33 percent by 2020. The plan outlines the first phase of these initiatives and
highlights a number of significant pieces of climate legislation, measures to stimulate low-carbon
economic development and innovation, support for green communities, initiatives to build the
value of B.C.’s forests, and the LiveSmart BC incentive program which encourages consumers
to make energy-, water- and fuel-efficient decisions. The Climate Action Plan identifies actions
across the economy—in the transportation, buildings, waste, agriculture, industry, energy and
forestry sectors—to support B.C.’s GHG emissions reduction goals.

14.

GHG Reduction (Cap and Trade) Act

The Province’s Greenhouse Gas Reduction (Cap and Trade) Act provides the statutory basis for
setting up a market-based cap-and-trade framework to reduce GHG emissions from large
emitters that operate in B.C. Under authority of the GHG Reduction (Cap and Trade) Act, B.C.’s
Reporting Regulation establishes requirements for reporting GHG emissions from B.C. facilities
that emit 10,000 or more tonnes of carbon dioxide equivalent emissions beginning on January
1, 2010. In addition, facilities that report emissions of 25,000 tonnes or greater must have
emissions reports verified by a third party. The Reporting Regulation is designed to facilitate a
transparent reporting mechanism that can support a future cap-and-trade system.
B.C.’s cap-and-trade program was anticipated to begin on January 1, 2012; however, plans to
develop the program appear to have been indefinitely stalled since 2011. Consequently, the
proposed Emissions Trading Regulation and Cap and Trade Offsets Regulation are yet to be
developed. The Emissions Trading Regulation would establish the rules by which emissions
trading allowances are created, distributed, auctioned, traded, tracked and retired for
compliance. While an existing Emission Offsets Regulation introduced under the GGTRA
establishes requirements for offsets in relation to the Government’s carbon neutral requirement,
the Cap and Trade Offsets Regulation would establish a single standard for developing
compliance-grade offsets for the province. This regulation would govern the development and
recognition of emissions offsets in a manner that aligns with the Western Climate Initiative’s
offset design recommendations.

15.

Climate Action Charter

Following a number of public declarations committing the province to becoming a climate leader
(in the 2007 Speech from the Throne and the 2007 B.C. Energy Plan), local governments
across B.C. signed a Climate Action Charter with the Province and the Union of B.C.
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Municipalities, pledging commitment to a goal of becoming carbon neutral2 by 2012. The
Climate Action Charter recognizes that reducing GHG emissions will generate environmental
and health benefits for B.C.’s individuals, families and communities, and that it is important to
take collective action to share best practises to reduce GHG emissions and address the impacts
of climate change. Signatories to the Climate Action Charter pledge to:


Become carbon neutral with respect to operations by 2012 (exclusive of solid waste
facilities, which are regulated under the Environmental Management Act);



Measure and report on the community’s GHG emissions profile; and



Create compact, more energy efficient communities by removing barriers to taking action
on climate change and encouraging infrastructure and a built environment that supports
communities’ needs while minimizing environmental impact.

As of September 2013, 180 out of a total 188 municipalities across B.C. have voluntarily signed
the Climate Action Charter and are working to create carbon neutral, compact, energy-efficient
communities.

16.

Local Government (Green Communities) Statutes Amendment Act

Bill 27, or the Local Government (Green Communities) Statutes Amendment Act, requires local
governments to include GHG emission targets, policies and actions in their Official Community
Plans and Regional Growth Strategies. The act enables local communities to implement a wide
range of initiatives relating to climate change, resource conservation and air quality
improvements in order to help municipalities and regional districts create more compact,
sustainable and greener communities. The ultimate aim of Bill 27 is to assist local governments
to contribute to provincial GHG emission reduction goals.

2

Becoming carbon neutral is a process by which interested parties measure GHG (or carbon-equivalent) emissions,
reduce emissions to the fullest extent possible, and then offset any remaining emissions through purchasing credits
for emission reductions achieved elsewhere.
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Next Decade and Beyond
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B R I T I S H C O L U M B I A ’ S N AT U R A L G A S S T R AT E G Y

Message from the Premier
B.C. was built on its natural resources and our resources
continue to fuel our economy. The BC Jobs Plan released in September is
about using our competitive advantages to benefit all British Columbians.
We want to open new markets for our exports, strengthen infrastructure
to get our goods to market, and work with employers and communities to
help grow and strengthen our economy and create jobs in every region of
the province.
The natural gas industry is an important revenue generator for British
Columbia. With new, undeveloped shale gas deposits in the northeast,
there is a real opportunity for growth. In partnership with First Nations and
communities we can reach our goals of new investment, job creation and
other economic opportunities, while protecting the environment.
Now is the time to adopt a more aggressive approach to environmentally
responsible industrial development. I am confident British Columbia can
create a prosperous industry that will bring local jobs to communities and
economic benefits for all British Columbians for years to come.

Honourable Christy Clark
Premier of British Columbia

Message from the Minister
British Columbia has the potential to be a global leader
in environmentally responsible natural gas development and export.
We are building partnerships and collaborating with other jurisdictions
to ensure B.C.’s natural gas policies and programs provide efficient
environmental assessment and regulatory oversight. We will advance
natural gas actions and strategies to help fuel B.C.’s economy for the
next decade and beyond. These will contribute to our leadership in the
transition to a low carbon global economy.
Natural gas is the world’s cleanest-burning fossil fuel. Over the next 20
years, global demand for natural gas is expected to rise dramatically,
fuelled by rapid economic growth in Asia. With demand growing quickly,
prices in Asia are up to four times higher than they are in North America.
With the development of liquefied natural gas (LNG) – a shippable form
of natural gas – B.C. is ideally positioned to compete for a share of that
lucrative market.
Export of B.C. LNG could also significantly lower global greenhouse gas
production by replacing coal-fired power plants and oil-based transportation fuels with a much cleaner alternative. In The BC Jobs Plan, the
province has committed to having B.C.’s first clean energy-powered LNG
plant in operation by 2015 and three LNG facilities running by 2020. I am
confident that we can meet these bold targets.

F u e l l i n g B . C .’ s Ec o n o m y f o r t h e N e x t D e c a d e a n d B e y o n d

Honourable Rich Coleman
Minister of Energy and Mines
and Minister Responsible for Housing
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Introduction
Natural Gas and Our Low Carbon Future
Natural gas is the world’s cleanest-burning fossil fuel. B.C. exports of
liquefied natural gas (LNG) can significantly lower global greenhouse
gas emissions by replacing coal-fired power plants and oil-based
transportation fuels with a much cleaner alternative.
LNG development in B.C. can have lower lifecycle greenhouse gas
emissions than anywhere else in the world by promoting the use of
clean electricity to power LNG plants.
B.C.’s LNG industry will contribute to our leadership in the transition to
a low carbon global economy.
For over 50 years, British Columbia has ranked second only to Alberta in
natural gas production in Canada. B.C.’s natural gas sector employs tens of
thousands and industry investment has grown from $1.8 billion in 2000 to
$7.1 billion in 2010.
The natural gas industry has been a significant economic driver and
revenue generator for our province. Natural gas revenue in B.C. generated
$1.35 billion in 2009/10 and has been as high as $2.6 billion, in 2005/06,
helping to fund vital social services such as health care and education.
The Province is planning to continue to grow the industry over the next 10
years. In the BC Jobs Plan released in September, the Province committed
to having our first LNG plant in operation by 2015 and three LNG facilities
operating by 2020, assuming all environmental approvals are in place.
B.C.’s natural gas resources contained in shale and other fine grained
sedimentary rocks (also referred to as tight gas) are immense, and modern
drilling technology is now making this gas accessible.
A May 2011 report from the National Energy Board and the B.C. Ministry of
Energy and Mines gave a medium estimate of 78 trillion cubic feet (Tcf ) of
gas that could be developed from the Horn River Basin alone. Resource
estimates for the Montney, Liard and Cordova basins have yet to be
compiled and these will add significantly to our marketable resources.
To put this in perspective, B.C. currently produces 1.1 Tcf annually and shale
and tight gas now comprise 50 per cent of this volume. A 2011 report from
the BC Oil and Gas Commission confirmed that B.C. experienced a 42 per
cent increase in year-end natural gas reserves over 2009. This represents
the highest level of established natural gas reserves and the largest yearly
increase in the province’s history, continuing a 10-year trend of increases.
Meeting LNG development goals will see annual natural gas production
approach 3 Tcf per year by 2020.

2
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Vision: Global Leader
in Natural Gas
British Columbia can be a global leader in secure and sustainable natural
gas investment, development and export.
To achieve this vision, B.C. needs to:
 Maintain current and develop new markets
 Ensure a reliable, abundant supply
 Maintain competitiveness
 Maximize the benefits of natural gas development
 Ensure environmentally responsible development
 Build partnerships to promote development

Courtesy of Nexen Inc.
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Developing Current
and New Markets
Keep B.C. Competitive in the Global LNG Market
Demand for natural gas is growing in Asia and Europe, primarily for electricity generation and heating purposes, as well as in transportation. China
and Japan are both pursuing new supply options – China to fuel its massive
modernization and Japan to diversify its fuel supply. With demand growing
quickly, prices in Asia are up to four times higher than they are in North
America. Export of B.C. liquefied natural gas (LNG) could significantly lower
global greenhouse gas emissions by replacing coal-fired power plants and
oil-based transportation fuels with a much cleaner alternative. This is a great
opportunity for B.C. and an important part of the BC Jobs Plan.
B.C. is at the forefront to develop the capacity to export LNG. The first large
commercial LNG export facility in Canada is scheduled to open near Kitimat,
on B.C.’s central coast by 20151. Kitimat LNG has already earned federal and
provincial environmental assessment approvals. It has strong support from
the Haisla Nation, on whose land it is being built. In October 2011, it was
granted the first-ever federal licence to export LNG from Canada.
The smaller British Columbia Douglas Channel LNG plant is seeking
approval of an export license from the National Energy Board. Several
other B.C. LNG projects are in the early conceptual stage of development.
These LNG projects will bring about $18 billion in investment plus billions
of dollars in exploration and development. These projects could also
bring substantial revenue to the Province. For example, it is estimated that
production from the first phase of the proposed Kitimat LNG plant could
result in $90 million annually in revenue, totalling more than $1 billion by
2035.
Courtesy of Nexen Inc.

As new opportunities like LNG emerge, the preservation of current markets
will ensure industry development continues to support jobs and resource
development in British Columbia. B.C. will remain engaged with the
National Energy Board so the province’s natural gas will continue to benefit
and accommodate energy needs across Canada.

Market Diversification
Most of British Columbia’s natural gas is exported. Of the three billion cubic
feet per day of gas currently produced in B.C., 16 per cent is consumed
within B.C., 41 per cent is exported to the U.S. through two pipeline systems and 43 per cent is delivered to other regions of Canada by pipeline.
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Kitimat LNG partners are Apache Corporation, EOG Resources Inc., and Encana
Corporation.
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In addition to global market diversification, there are new and expanded
uses of natural gas in North America and British Columbia, including
transportation, fuel switching from coal to natural gas for power generation, and as a feedstock to make other products.

Promote Natural Gas as a Transportation Fuel
Natural gas can help reduce greenhouse gas emissions by replacing diesel
in heavy and medium vehicle fleets.
Natural gas is 25 to 40 per cent cheaper than gasoline and diesel. A natural
gas vehicle produces 20 to 30 per cent fewer greenhouse gas emissions
compared to a gasoline or diesel vehicle.
British Columbia is home to world-leading natural gas vehicle industries,
including engine and refuelling technology. To assist in transforming the
market, the Province’s point-of-sale incentives provide up to $2,500 off the
sticker price for qualifying compressed natural gas vehicles. Investments in
natural gas vehicles will lead to growth and new jobs in this local industry.
The Clean Energy Act provides the framework for a planned five-year, $62
million program to reduce transportation emissions for heavy duty natural
gas vehicles.

Develop New Markets for Natural Gas
Natural gas has great potential in applications that could develop new
industries for British Columbia. These include:
 Gas-To-Liquids: Natural gas can be converted into high-value
liquid products like clean diesel, naphtha, or jet fuel.
 Methanol: Synthesized mainly from natural gas, methanol is a
key ingredient in the production of plastics, plywood, paints, and
permanent press textiles. It also can be used in motor vehicle fuel,
solvent, antifreeze and windshield washer fluid.

A natural gas powered school bus

 Fertilizers: Natural gas can be used to produce ammonia for
fertilizer production.
These new natural gas-related industries could open up markets, creating
new, high-paying jobs for British Columbians.
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Ensuring a Reliable, Abundant Supply
Shale Gas is a “Game Changer”
Shale and tight gas is natural gas produced from shale and other finegrained sedimentary rocks.
Over the past decade, the development of horizontal drilling, and
improvements to hydraulic fracturing have made abundant shale gas
recoverable. This has changed the natural gas industry forever, making
natural gas an abundant natural resource.
The development of shale gas resources in northeast B.C. began in 2005
and has rapidly evolved to generate billions of dollars in provincial
revenue from natural gas tenure sales and royalties.
With shale gas now in play, it is conservatively estimated that B.C. has
at least 100 trillion cubic feet of recoverable gas. This compares with
total production of 22.5 trillion cubic feet in the province between 1954
and 2010.
Our enormous resources of natural gas will be a major contributor to
our economy.
Just a few years ago, people were bracing for a shortage of natural gas in
North America. Supplies of conventionally accessible gas were declining
and proposals for importing LNG from overseas were being advanced. That
all changed with the advent of technologies allowing for recovery of shale
gas in numerous locations in Canada and the United States. This has driven
down the price of natural gas in North American markets.

Geological Survey of Canada: Mapping
shale gas host rocks

Despite the recent recession and low natural gas prices, development
activity has remained robust in B.C., which currently produces roughly
three billion cubic feet per day or 1.1 trillion cubic feet per year of marketable natural gas. However, if North American natural gas supply remains
high and prices remain low, it may become difficult to maintain this level
of activity.
Managing B.C.’s natural gas reserves depends on the collection, interpretation and public delivery of natural gas geoscience data. This information
reduces investment risk in the exploration and development of B.C.’s
natural gas resources. Knowledge of the province’s resources supports a
competitive royalty structure that maximizes the financial benefit to British
Columbians.
B.C. needs to continually assess our geological resources to maintain
an effective regulatory system that maximizes responsible, sustainable
resource development.
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Maintaining Competitiveness
Ensure an Effective Royalty Regime
Approximately 90 per cent of oil and gas resources in British Columbia
are owned by the Province. The Province sells exploration and production
rights to industry. Industry produces and markets the oil and natural gas it
finds in exchange for royalty payments to the Province.
The oil and gas sector is a significant source of revenue for B.C. In 2009/10,
total revenue from oil and gas, including petroleum and natural gas rights
sales, totalled $1.35 billion – almost 60 per cent of total direct revenues from
B.C.’s resource industries and four per cent of total provincial revenues. This
helps to fund vital social services such as education and health care.
Our royalty programs help encourage oil and gas development in B.C. by
providing incentives designed to meet B.C.’s unique resource challenges
such as infrastructure development in remote northern locations. B.C.
royalty programs are competitive with other North American programs
and reflect the cost to extract the resource.

Ensure Infrastructure is Available
to Encourage Investment
Ensuring adequate road and pipeline infrastructure is an essential component of maintaining B.C.’s investment competitiveness. B.C.’s innovative
natural gas infrastructure programs encourage new, incremental investment that would not otherwise be carried out. The Province offers three
natural gas infrastructure programs:
 The Infrastructure Royalty Credit Program facilitates all-season
road projects and new pipeline projects.
 The Oil and Gas Rural Roads Improvement Program invests in
the upgrade of public roads and bridges heavily used and required
by the oil and gas industry.
 The Sierra Yoyo Desan (SYD) Road project is a public-private partnership to upgrade the SYD Road located near Fort Nelson, providing
reliable year-round access to the Horn River and Cordova Basins.
Continuing and expanding these programs is vital to the development of
B.C.’s emerging LNG industry. Exploring collaborative approaches to the
development of pipeline infrastructure to support LNG projects is also key
to ensure our natural gas reaches markets.

Amend Natural Gas Act and Regulations
The B.C. Government is reviewing the tenure provisions of the Petroleum
and Natural Gas Act and its regulations. This is in response to significant
technological advances allowing the development of unconventional
natural gas resources, the implementation of the Oil and Gas Activities Act
and emergent environmental issues.
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New Jobs for B.C.
The rapid expansion of B.C.’s energy sector over the past decade has
resulted in a growing number of permanent, well-paying jobs for
British Columbians. Over the next five years, an additional 1,000 to 2,000
job openings – mostly in the province’s northeast – are expected, due to
expanded natural gas exploration and production required to supply new
LNG projects. Further jobs will be created to construct and operate the
clean energy projects to power them.

New Skills Training
British Columbia’s Jobs Plan and the BC Energy Plan have identified
strategies for skills training and labour, including:
ÞÞ Increasing access to skills and apprenticeship training
ÞÞ Refocusing Provincial investments to meet regional labour market
needs
ÞÞ Improving First Nations access and outcomes in our education
system
First Nations communities are an important part of the future workforce in northern regions.
Courtesy of Nexen Inc.

The Kitimat LNG terminal alone is expected to provide 1,500 construction
jobs and 125 permanent jobs. An additional 1,500 pipeline construction
jobs will be required for the Kitimat to Summit Lake pipeline project.
Additional LNG projects and pipelines will expand on this.
Through the Labour Market Partnerships program, the Province has funded
the development of a comprehensive human resource strategy for the
resource sector in northern B.C., focusing on four industries, including the
oil and gas sector.
Post-secondary institutions in B.C.’s north provide a wide array of training in
support of the sector. Additionally, several labour market programs include
skills training for the natural resources and construction sectors in the
north.
Attracting and retaining a skilled work force also requires the municipal
infrastructure to support economic activity and housing. This includes
schools, health, recreation and cultural facilities.
The BC Jobs Plan also calls for the creation of Regional Workforce Tables as a
new platform for educators, industry, employers, local chambers of commerce, First Nations, labour and others to plan how best to align training
programs with regional needs. This will inform how the Province delivers
regionally based skills development programs, including $15 million to
further support regional post-secondary institutions to address local
labour needs.
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Engaging and Consulting
B.C. Communities
and First Nations

Protect Health and Air Quality
Natural gas is a safe fuel. However, there are some public concerns about
potential health issues as a result of oil and gas development. These concerns
relate to air quality, water use, exposure to sour gas and emergency response.
The Province is conducting a health study of the oil and gas sector to
address these concerns. This study includes stakeholder engagement and
is expected to be complete by mid-2012. The Province is also initiating
work with industries and local communities to establish an airshed monitoring association for the Peace area. In addition, regional water studies
are already well underway, including work with GeoScience BC. Both of
these initiatives will complement the health study.

Engage with Communities
People who live near oil and gas operations may have some concerns
about how this work may affect them. The Province is working with local
governments to find out what the concerns are in each community, and
exploring new ways to work directly with groups and communities. B.C.
is also exploring creative solutions to ensure local communities reap the
benefits of natural gas development.

F u e l l i n g B . C .’ s Ec o n o m y f o r t h e N e x t D e c a d e a n d B e y o n d
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Continue Consulting with First Nations
Many First Nations live in areas where oil and gas development is underway. It is essential the Province consult and accommodate their interests
when developing resources to open new areas of B.C. to longer-term
economic certainty and stability.
To further improve the investment climate, the Province, in partnership
with First Nations, will create a new Aboriginal Business and Investment
Council to promote First Nations opportunities with investors and stimulate new economic prospects for communities around B.C.

Northeast British Columbia First Nations
The Province has had a long and collaborative relationship with Treaty
8 First Nations whose communities are impacted by exploration and
development of oil and gas resources.
Since 1998, the Province has negotiated Consultation Process Agreements
(CPAs) between the Oil and Gas Commission (OGC) and Treaty 8 First
Nations. These CPAs have provided significant consultation resources
directly to First Nation communities.
The Province and several Treaty 8 First Nations also have Economic Benefit
Agreements (EBAs) which provide a framework for relationship building
and financial benefits.
The EBAs are 15 year agreements which provide one-time up front
disbursements by the Province, along with annual payments based
on resource development activity within Treaty 8. Approximately $43.6
million has been provided to Treaty 8 First Nations through the EBAs. The
EBAs also include a framework for an ongoing relationship between the
Province and First Nations through Long Term Oil and Gas Agreements
(LTOGA).

Northwest and Interior British Columbia First Nations
First Nations strongly support the recently approved Kitimat LNG terminal
and connecting pipeline. The Province worked with First Nations along the
pipeline route to address interests from those communities to become
partners in the development. This resulted in an agreement between
the Province and the First Nations Limited Partnership comprising 15
potentially affected First Nations along the pipeline route. This agreement
will provide up to $35 million to the First Nations, $32 million of which is
intended to assist in securing equity participation in the project.
The Kitimat LNG facility is proposed to be built on the Haisla Nation Indian
Reserve at Bish Cove near Kitimat. The Haisla Nation is also a partner in the
proposal to establish a smaller LNG facility through the Douglas Channel
Energy Partnership.
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Ensuring Environmentally
Responsible Development
Oil and gas activities in British Columbia are regulated by the BC Oil and
Gas Commission (OGC), a Crown Corporation and agent of the Crown. The
OGC is a “single-window” regulator that works with industry, First Nations,
communities and stakeholders to provide efficient and effective oversight
of oil and gas activity. The OGC reviews applications and, once approved,
inspects and monitors construction, operation and reclamation. The OGC
is also responsible for reviewing and approving land tenure, water use,
forest harvesting, waste disposal and potential heritage impacts.
B.C.’s environmental assessment process, managed by the Environmental
Assessment Office, reviews major projects to ensure they meet the goals of
environmental, economic and social sustainability. The assessment process
considers issues and concerns to the public, First Nations, interested
stakeholders and government agencies.

Natural Gas is a Climate Solution
Natural Gas is a climate solution – it is widely recognized as a transition fuel
to a low carbon global economy.
We have an important role in helping to lower global greenhouse gas
emissions. B.C. can make a significant contribution to global reduction
targets when B.C. gas is exported to Asia as LNG and replaces coal and/or
diesel as fuel for electricity production or transportation.
The Natural Gas Climate Action Working Group, which includes members
from industry and government, is developing strategies to balance natural
gas development with climate objectives with minimal economic impact.
Some options include electrification of gas-fired equipment, energy efficiency measures, carbon capture and storage, and enhanced oil recovery.
One area where considerable progress is being made is with flaring – the
controlled burning of natural gas that cannot be processed or sold – at oil
and gas production sites. The 2007 BC Energy Plan committed to eliminating routine flaring by 2016, limiting flaring to short-term well testing, well
work-overs, or during maintenance or emergency situations. The Oil and
Gas Commission reported in 2010 that the interim goal to cut flaring in half
by 2011 had already been achieved.

Courtesy of Nexen Inc.

Another area with considerable potential is carbon capture and storage,
an emissions mitigation technology that involves capturing, transporting
and storing industrial sourced carbon dioxide in the pore space of rock
formations deep underground. This internationally promoted measure can
contribute significantly to reducing emissions.
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Optimal underground storage sites exist in northeastern British Columbia.
Close proximity to current natural gas industry activity make these sites
excellent candidates for carbon capture and storage projects.
British Columbia also has projects that are producing biomethane from
landfills and biomass. The biomethane is sold either directly into the
natural gas distribution network or is used to generate clean electricity.
Clean energy is an important part of LNG development in B.C. For instance,
once operational the Kitimat LNG plant will be the first in the world to
use clean electricity. As a result, LNG development in B.C. can have a
lower lifecycle for greenhouse gas emissions than anywhere else. This will
differentiate B.C. in the global LNG export market.
B.C. is a clean energy leader, supported by the BC Energy Plan and the
landmark Climate Action Plan with the most comprehensive carbon
price in North America under the Revenue Neutral Carbon Tax. Reaching
$30/tonne in 2012, the carbon tax creates a price incentive to eliminate
waste and reduce the consumption of fossil fuels. By legislation, all of the
revenues must be returned into the B.C. economy through tax cuts that
improve economic competitiveness and productivity. The benefits include
a competitive corporate tax rate, the lowest personal income tax rates in
Canada, and incentives like the Northern and Rural Homeowner Benefit.
Using natural gas efficiently in B.C. not only reduces emissions; it also
reduces the cost of doing business, increases productivity and improves
the standard of living that British Columbians have come to expect.
Government and utilities are pursuing opportunities to increase the efficiency of buildings and industrial processes through policies and programs.

Effectively Manage Water Quality
and Sustainability
Water quality and sustainability are critical to natural gas development. The
Province is modernizing the Water Act to keep drinking water safe. This
Act will consider industry’s use of water, current groundwater protection
and evaluate hydraulic fracturing operations to ensure sustainable water
management.
B.C. also has a regulatory framework to manage water use for natural gas
development. The Oil and Gas Activities Act and associated regulations,
which were brought into force in 2010, were designed to encompass the
technologies now being employed in natural gas development, including
hydraulic fracturing and the use of water. The Act and regulations will
continue to be monitored to ensure that they are effective, community
concerns are addressed and industry’s need for water is met. A B.C.-led
New West Partnership (involving B.C., Alberta and Saskatchewan) working
group has been established to develop and share information on best
practices related to water use in shale gas development.
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As a first step to address First Nation and public concerns, B.C. requires
mandatory disclosure of the hydraulic fracturing fluids injected into the
subsurface by industry. A public disclosure registry for hydraulic fracturing
additives was launched in early 2012. The FracFocus.ca registry provides
British Columbians with additional information about hydraulic fracturing
and water management in shale gas development.

Continue Managing Boreal Caribou
Approximately 1,300 Boreal Caribou live in northeast British Columbia,
members of a population believed to be in decline. This may be due to
habitat loss, fragmentation of the herd, alteration of their habitat and
increased predation.
Boreal Caribou are listed as ‘threatened’ under the federal Species at Risk Act,
are provincially red-listed (Threatened to Endangered) and are identified as
Priority 1 under the BC Conservation Framework.
The Province is taking action to slow this decline and ensure Boreal
Caribou are maintained in British Columbia for future generations. The
Province has developed an implementation plan to manage Boreal
Caribou.
The plan balances habitat protection and management of Boreal Caribou
with oil and gas development. Actions supporting the implementation
plan include establishing areas where oil and gas tenures will not be
offered for a minimum of five years, establishing management practices
for activities that are proceeding within certain caribou habitat areas and
collaboration with industry on funding habitat restoration and research
into Boreal Caribou and their habitat.
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Building Partnerships to
Promote Development
Collaborate with
Other Jurisdictions
Under the Canadian Constitution Act,
provincial governments are responsible
for natural resources within their jurisdictions and the federal government is
responsible for natural resources in the
territories and has authority in other areas
affecting the natural resource sector, such
as international trade, transportation and
external relations. As a result, government
policies and programs affecting natural gas
development result from an integrated and
sometimes overlapping set of authorities.
Canada’s federal, provincial and territorial ministers responsible for energy
and mines meet annually to discuss and take collaborative action on issues
of common interest.
In 2011, energy ministers agreed on a pan-Canadian energy framework
with a shared vision for Canada as a recognized global leader in secure and
sustainable energy supply, use and innovation.
Within this framework, there are three key initiatives relating to B.C.’s
Natural Gas Strategy:
1.

Diversifying international export markets and attracting investment for
the energy sector.

2. Improving the alignment of federal-provincial regulatory systems.
3. Building on past energy efficiency accomplishments.
British Columbia, Alberta and Saskatchewan launched the New West
Partnership in 2010, creating an economic powerhouse of nine million
people. This ambitious agreement creates Canada’s largest interprovincial
barrier-free trade and investment market. An energy memorandum of
understanding was signed by the three provinces in 2010, establishing a
collaborative framework to strengthen and expand the region’s energy
sectors.
The Province is also working with the federal government to achieve
greater efficiencies in environmental assessments of major projects. For
example, the BC Environmental Assessment Office and the National
Energy Board signed an Environmental Assessment Equivalency
Agreement in 2010, which specifies that where a proposed project requires
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both a B.C. Environmental Assessment Certificate and approval under
the National Energy Board Act, the assessment completed by the National
Energy Board is considered equivalent to the B.C. process.
To further streamline regulatory processes and to provide investment certainty, B.C. recommended in November 2011 that the federal Environmental
Assessment Act be amended to include an option to eliminate the need for
a separate federal environmental assessment of projects where a provincial environmental assessment is required. The “one project – one environmental assessment” would replace two overlapping review systems with
a single system that is rigorous, comprehensive, efficient and timely. Many
major natural gas development projects are subject to National Energy
Board review; however, for those projects subject to separate provincial
and federal environmental assessments, the one project – one assessment
approach offers greater efficiencies without reducing environmental
standards or the rigour of the review process.

Pacific Northwest Economic Region (PNWER)
PNWER is a regional non-partisan U.S.-Canadian forum dedicated to
encouraging global economic competitiveness and preserving the
world-class natural environment of the region. Its member jurisdictions
are British Columbia, Alberta, Saskatchewan, the Yukon Territory, the
Northwest Territories, Alaska, Washington, Idaho, Montana and Oregon. It
is recognized by both the American and Canadian federal governments as
the model for regional and bi-national cooperation because of its proven
success. Energy is a key topic at PNWER conferences and workshops,
where delegates share information on best practices, new policies and
technologies, and resource development and infrastructure projects.

Pacific Coast Collaborative
With a combined population of 52 million and a GDP of $2.5 trillion, Alaska,
British Columbia, California, Oregon and Washington are poised to emerge
as a mega-region and global economic powerhouse driven by innovation, energy, geographic location and sustainable resource management,
attracting new jobs and investment while enhancing an already unparalleled quality of life.
On June 30, 2008, the leaders of the five jurisdictions signed the Pacific
Coast Collaborative Agreement, the first agreement that brings together
the Pacific leaders as a common front to set a cooperative direction into
the Pacific Century. Out of this agreement was born the Pacific Coast
Collaborative – a formal basis for cooperative action, a forum for leadership
and information sharing, and a common voice on issues facing Pacific
North America.
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Summary of Actions/
Strategies
Keep B.C. Competitive in the Global
Liquefied Natural Gas (LNG) Market
1.

Coordinate permitting and approval processes among agencies to
ensure timely project construction.

2. Contribute to trade missions and other marketing initiatives that
demonstrate government support for LNG exports.
3. Invest in critical infrastructure to power future LNG facilities in balance
with the need to keep electricity rates affordable for the people of
British Columbia.
4. Ensure the availability of sufficient clean and renewable electricity to
make possible the development and operation of an LNG industry.
5. Explore collaborative solutions for natural gas pipeline development.

Current Markets:
1.

Remain engaged with the National Energy Board on proposals that
effect access to current markets.

Promote Natural Gas as a Transportation Fuel
1.

Work to introduce a regulation under the Clean Energy Act to advance
a proposed natural gas vehicle program.

2. Work with the business community, fuel suppliers and natural gas
producers to increase the use of natural gas in the transportation
sector.

Develop New Markets for Natural Gas
1.

Attract investment for new value-added projects to B.C. by providing a
stable, supportive development framework.

2. Encourage value-added industries through innovative government
programs that reward industry for creating new applications for B.C.’s
natural gas.
3. Promote the use of high efficiency natural gas electricity generation in
export markets, and in specific markets in B.C., to meet the demand for
capacity.
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Improve B.C.’s resource estimates by completing resource assessments
of the Montney Play, the Liard Basin and other significant areas.

2. Identify, evaluate and provide the geological and hydrological context
for surface, subsurface, and deep saline water resources in Northeast
British Columbia.
3. Conduct regional, basin-scale studies directed at enhancing the
understanding of the geological framework that hosts British
Columbia’s oil and gas resources.
4. Investigate, evaluate and promote new conventional and unconventional natural gas opportunities to increase investment and encourage
exploration.
5. Continue to host the BC Unconventional Gas Technical Forum to facilitate information sharing about development activities and technical
advances in the industry.

Ensure an Effective Royalty Regime
1.

Monitor and evaluate B.C.’s royalty system and recommend expanded
or new programs, as necessary, to make sure the province remains
highly competitive.

Ensure Infrastructure is Available
to Encourage Investment
1.

Continue to offer the $120 million royalty credit allocation through
the Infrastructure Royalty Credit Program, to enhance industry capital
planning and investment in emerging or under-explored areas.

2. Continue the Oil and Gas Rural Road Improvement Program to target
investments in public road infrastructure required for natural gas
development.
3. Complete improved road access investments that will enable development of the Horn River Basin and Cordova Embayment shale gas areas.
4. Explore collaborative approaches for pipeline infrastructure development to ensure B.C.‘s gas is available to supply LNG export plants.

Amend Natural Gas Act and Regulations
1.

Amend the Petroleum and Natural Gas Act and regulations to improve
and update administration for Crown-owned natural gas subsurface
resources.
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New Jobs for B.C.
Skilled Workers:
1.

Promote greater use of the Employment Skills Access program, which
provides free skills training at public post-secondary institutions across
the province for entry or re-entry into the labour market.

2. Implement a Northeast Regional Workforce Table, as outlined in the
BC Jobs Plan.
3. Provide leadership to the post-secondary system to support the
education and training needs of the natural gas development sector.
4. Create a Labour Market partnership to develop strategies that address
the natural gas sector’s future needs.

Engaging and Consulting B.C.
Communities and First Nations
Health and Air Quality:
1.

Develop and implement a three-phase health study of oil and gas
development.

2. Work with communities and industries to develop and implement an
airshed monitoring association.
3. Complete and publish scientific studies on water resources in the
northeast.

Engaging Communities:
1.

Work with communities and stakeholders to develop a “made in B.C.
approach” to local engagement.

2. Work with communities to support job development and service sector opportunities, including an evaluation of current grant programs to
consider the economic benefits of natural gas development.

First Nations:
1.

Negotiate new Oil and Gas Commission Consultation Process
Agreements with Treaty 8 First Nations.

2. Implement Economic Benefit Agreements with four Treaty 8 First
Nations.
3. Continue to build partnerships and support with Northwest and
Interior British Columbia First Nations.
4. Continue to engage with the First Nations Limited Partnership to
implement the Partnership Agreement.

B R I T I S H C O L U M B I A ’ S N AT U R A L G A S S T R AT E G Y

Addressing Emissions Targets:
1.

Continue to implement emission reduction measures while allowing
the natural gas sector to maintain its competitive position.

2. Continue to reduce natural gas flaring using innovative solutions,
practices and emission reduction technologies designed to reach
BC Energy Plan goals.
3. Promote the use of carbon capture and storage in B.C. by:
 Completing development of a regulatory framework.
 Amending legislation, if required.
 Working with the BC Oil and Gas Commission to develop
regulations.
 Evaluate potential projects.
4. Establish a BC Energy Efficiency Network to promote improved
productivity of B.C.’s industrial sector through the efficient use of
natural gas.
5. Develop a revised Energy Efficient Buildings Strategy in 2013 with an
emphasis on natural gas efficiency.
6. Encourage biomethane opportunities, including offering consumers
low-carbon natural gas.

Effectively Manage Water Quality
and Sustainability
1.

Continue to develop the FracFocus.ca registry, recently created by the
BC Oil and Gas Commission, to ensure it provides public disclosure of
ingredients injected into the subsurface for natural gas development.

2. Further protect B.C.’s water resources by developing a comprehensive
northeast BC Shale Gas Hydraulic Fracturing Water Strategy by 2013.

Continue Managing Boreal Caribou
1.

Continue consulting with First Nations and stakeholders on the Boreal
Caribou implementation plan.

2. Monitor and evaluate the effectiveness of implementation measures,
including tenure deferrals, management practices, habitat restoration
and research.
3. Work with other provinces on a coordinated response to Environment
Canada on the federal recovery strategy for the Woodland Caribou,
Boreal population.
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Collaborate With Other Jurisdictions
1.

Collaborate on and improve natural gas and LNG market information gathering and monitoring with the National Energy Board, and
through the New West Partnership.

2. Continue working with the federal government to eliminate the need
for duplicate federal and provincial environmental assessments and
decisions on proposed projects.
3. Continue to engage in intergovernmental and regional forums.
4. Complete negotiations with Haisla Nation and Canada on the regulatory regime for the Kitimat LNG facility on the Haisla Nation reserve
near Kitimat.

B R I T I S H C O L U M B I A ’ S N AT U R A L G A S S T R AT E G Y

Courtesy of Nexen Inc.
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LNG
Liquefied Natural Gas
A Strategy for B.C.’s
Newest Industry

L I Q U E F I E D N AT U R A L G A S

Message from the Premier
The BC Jobs Plan released in September is all about leveraging
our competitive advantages to benefit British Columbians. Opening new
markets for our exports, strengthening infrastructure to get our goods to
market, and working directly with employers and communities will all help
grow and strengthen our economy – creating jobs in every region of the
province.
Building on our strengths is critical. So is breaking new ground. We’ve
always relied on natural resources to fuel our economy. Now, with
liquefied natural gas (LNG), we have a rare and exciting opportunity to
build a whole new industry and use its development to spur other positive
changes, such as growth in our clean-energy sector.
There will be challenges along the way. That is inevitable. It goes
hand-in-hand with creating something new. As a government, we are
committed to working closely with communities, First Nations and
other important stakeholders. We are confident that, working together,
we can reach our goals – investment, job creation and new economic
opportunities – while protecting the environment and building a better
quality of life for future generations.
With this LNG strategy, we are taking the next steps forward to harness
British Columbia’s strengths for the benefit of all our citizens. It’s part of
our plan to increase economic prosperity, create an environment where
business and investment can flourish, and show the world that Canada
really does start here.

A S t r a t e g y f o r B . C .’ s N e w e s t I n d u s t r y

Honourable Christy Clark
Premier of British Columbia

Global trade in LNG doubled
between 2000 and 2010. It’s
expected to increase by
another 50 per cent by 2020.
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Message from the Minister
Over the next 20 years, global demand for natural gas
is expected to rise dramatically, fuelled by rapid economic growth in Asia.
With the development of LNG – a shippable form of natural gas – B.C. is
ideally positioned to compete for a share of that lucrative market.
Building a B.C. LNG industry will take time. And other jurisdictions – including the U.S., Australia and Africa – are also moving to develop their LNG
potential. The good news is that B.C. is ready: we’ve been preparing for this
opportunity for nearly a decade with progressive royalty programs, infrastructure upgrades, clean energy policies, comprehensive environmental
assessments, and direct engagement with industry, First Nations and
communities.
We are working hard to build our overseas markets through measures
such as the Premier’s recent trade mission to Asia. We are working with the
industry to attract new capital and foreign investment. The federal government recently approved a 20-year export licence for the LNG facility being
built in Kitimat – the first such licence ever issued in Canada.
Honourable Rich Coleman
Minister of Energy and Mines
and Minister Responsible for Housing

1,000 cubic feet of natural
gas costs under $4 in North
America in late 2011 – versus
$16 in Asia.

2

With The BC Jobs Plan, the Province has committed to having our first LNG
plant up and running by 2015, with a total of three LNG facilities operating
by 2020. These are bold targets, but I am confident British Columbia will
meet them.
Developing our LNG export potential is an excellent investment in our
future. It will generate thousands of jobs and billions of dollars in new
investment. That will mean more revenues for government to pay for
services like health care and education. Equally important, it promises
long-term stability for families and communities, with well-paying jobs,
diversified economies and new opportunities to build expertise in a new
global industry.

L I Q U E F I E D N AT U R A L G A S

LNG Development –
Our Vision for the Future
Quick Facts About Liquefied Natural Gas
ÞÞ LNG is natural gas, cooled to -160 degrees Celsius to keep it in a
liquid form.
ÞÞ It is non-toxic, odourless, non-corrosive and less dense than water.
ÞÞ Compared to conventional natural gas, LNG takes up 600 times
less space.
ÞÞ Unlike conventional natural gas, it can be shipped overseas,
dramatically increasing its potential markets.
ÞÞ LNG has been safely used and transported around the world for 50
years.
ÞÞ It is a stable, low risk fuel.
ÞÞ If it spills, LNG will warm, rise and dissipate into the atmosphere.
Just a few years ago, people were bracing for a shortage of
natural gas in North America. Supplies of conventionally accessible gas
were declining and contractors were considering options for importing
liquefied natural gas – LNG – from other jurisdictions.
That all changed with the advent of technologies allowing for recovery of
shale gas – an abundant form of natural gas with significant environmental
benefits.
Natural gas is the world’s cleanest-burning fossil fuel. For example, converting just one heavy duty truck from diesel to natural gas would reduce
the same amount of greenhouse gas emissions as taking approximately
30 cars off the road. As proven supplies increase, so do the incentives to
replace coal-fired generation with natural gas. So we believe it has an
important role in the global transition to cleaner energy sources.
B.C. has been developing shale gas resources since 2005, generating billions of dollars in government revenue from land sales and royalties. Now
we’re moving forward to develop the potential of LNG for export.
Multiple investors across the natural gas sector have expressed interest in
developing LNG export facilities. The first commercial LNG export facility
in Canada is scheduled to open in Kitimat, on B.C.’s central coast, by 2015.
And the Province has committed to working with interested investors,
such as Shell Canada, to have three facilities in operation by 2020, assuming all environmental and permitting applications are granted.

A S t r a t e g y f o r B . C .’ s N e w e s t I n d u s t r y
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Courtesy of Apache Canada LTD.

One of the first projects underway, the Kitimat LNG facility, has already
earned federal and provincial environmental assessment approvals. It
has strong support from the Haisla Nation, on whose land it’s being
built. And, in October 2011, it was granted the first-ever federal licence to
export LNG from Canada. The Kitimat LNG plant will use clean electricity
to liquefy natural gas, which results in lower emissions than plants
elsewhere in the world.
Moving forward, additional LNG facility developments will use local clean
energy with support from B.C.’s natural gas as necessary.
With this strategy, the Province intends to keep that momentum going,
generating thousands of jobs and billions of dollars worth of new economic development to benefit families and communities in every part of
British Columbia.

LNG: Generating Jobs and Revenues
The Province has committed to having three LNG facilities in operation
by 2020, assuming all environmental approvals are granted. Based on
current estimates from project proponents, that could mean:
ÞÞ over $20 billion in direct new investment
ÞÞ as many as 9,000 new construction jobs
ÞÞ about 800 long-term jobs
ÞÞ thousands of potential spin-off jobs, and
ÞÞ over $1 billion a year in additional revenues to government.
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Vision: Three LNG plants in
operation by 2020
Goals:
ÞÞ Keep B.C. competitive in the global LNG market
ÞÞ Maintain B.C.’s leadership on climate change and clean energy
ÞÞ Keep energy rates affordable for families, communities and industry

1. Keep B.C. competitive in the global LNG market

KITIMAT

SOUTH EAST ASIA
SOUTH KOREA

BC

PACIFIC OCEAN
JAPAN

CHINA

LNG Delivery to Asia

Natural gas is one of B.C.’s most abundant resources,
with vast untapped reserves throughout the northeast. Fears of a North
American shortage disappeared in recent years with the advent of technologies making shale gas accessible. And while that has been a significant
economic driver and revenue generator for our province, increased supply
across North America has led to lower prices.
Natural gas will continue to be an important fuel for British Columbians,
heating our homes, powering industry, and fueling our vehicles with fewer
emissions than oil, gasoline or diesel. Developing liquefied natural gas
for export will allow B.C. to dramatically expand its markets – and meet
growing demand in Asia.

A S t r a t e g y f o r B . C .’ s N e w e s t I n d u s t r y

B.C. currently produces
1.2 trillion cubic feet
(Tcf ) of natural gas per
year. Meeting our LNG
development goals could
add another 1.9 Tcf per year.
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China and Japan are both pursuing new supply – China to fuel its massive
modernization, and Japan to diversify its fuel supply. With demand growing quickly, prices in Asia are also up to four times higher than they are in
North America.
All of this adds up to a great opportunity. But B.C. is not alone in pursuing
it. Asian demand is fuelling a global race for long-term contracts to supply
LNG, and B.C. faces stiff competition from jurisdictions such as Australia,
the U.S., Qatar and Africa.

B.C.’s LNG Advantages
B.C. is well positioned to compete for a share of the lucrative Asian LNG
market. Our advantages include:
ÞÞ lower shipping costs, thanks to our proximity to Asia
ÞÞ secure, stable government
ÞÞ vast natural gas reserves
ÞÞ high environmental standards
ÞÞ potential to access clean electricity
ÞÞ positive relationships with First Nations peoples
ÞÞ a well-established service sector
ÞÞ strong, updated regulations.
The Kitimat plant is on target to be fully operational by 2015 and several
other projects are at the proposal stage. Recognizing that time is of the
essence, the Province is taking an aggressive approach to developing the
sector:
 an efficient regulatory system for LNG growth has been established
 overseas marketing is ramping up, supported by the New West
Partnership with Alberta and Saskatchewan
 work is underway to streamline federal and provincial environmental assessments to create a single, more efficient process
 approaches to collaborative solutions for natural gas pipeline
development are being explored, and
 collaboration with local communities, First Nations, industry and
other levels of government is being strengthened to define more
effective working relationships that benefit the entire province.
Next steps in helping to ensure B.C. has a competitive edge in this new
global market will include investments in skills training. The Province is
working with industry to define its needs and to help ensure the B.C. postsecondary system can deliver the targeted training needed to develop
LNG, and to support the broader B.C. oil and gas sector.
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2. Maintain B.C.’s leadership on climate change
and clean energy
LNG – Helping to Address Global Climate Change
LNG development in B.C. will have lower life cycle green house emissions than anywhere else in the world by promoting the use of clean
electricity to power LNG plants.
Natural gas has a key role to play in reducing greenhouse gas emissions (GHGs), and that is one of the driving factors behind its growing
use in Asia. B.C. exports of LNG will significantly lower global GHG
production by replacing coal-fired power plants and oil-based transportation fuels with a much cleaner alternative.
These reductions will affect B.C.’s own climate action targets, but since
climate change is a global phenomenon, they will have a positive
overall impact. Because other countries, including China, have their
own GHG reduction goals, cleaner-burning LNG is even more attractive.
British Columbia has a long history of clean energy leadership,
dating back to the 1960s when BC Hydro was established. Today, clean
hydroelectric power, along with other renewable sources such as wind
power and biomass, meets over 93 per cent of British Columbia’s electricity
needs. We are also offsetting two-thirds of our electricity demand growth
through efficiency and conservations measures.
B.C.’s commitment to clean energy is also supported by the landmark
Climate Action Plan, the first and most ambitious of its kind in North
America.
As part of the Jobs Plan, the Province is examining ways to grow the
market for natural gas as a transportation fuel, in both CNG (compressed
natural gas) and LNG forms. These alternatives can replace diesel in heavy
duty fleets and other vehicles, and thereby help to lower GHG emissions.
At the same time, energy is needed to produce higher volumes of natural
gas, and to operate LNG production plants. The first two LNG plants – BC
Douglas Channel and Kitimat LNG – will use clean electricity to drive the
liquefication process, the first LNG plants to do so in the world. As a result,
LNG development in British Columbia will have lower lifecycle greenhouse
gas emissions than anywhere else. This will differentiate us in the global
LNG export market.
As part of this strategy, the Province and BC Hydro will continue to work
with the industry, First Nations, and with clean-energy producers to
develop reliable, sustainable sources of supply.

A S t r a t e g y f o r B . C .’ s N e w e s t I n d u s t r y

Converting just one heavy
duty truck from diesel to
natural gas would reduce
the same amount of
GHG emissions as taking
approximately 30 cars off our
roads.
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3. Keep energy rates affordable
LIKE MOST MAJOR INDUSTRIES, LNG PRODUCTION REQUIRES a
steady source of power. In some cases, that could mean building new transmission lines or other types of infrastructure. That, in turn, has the potential
to affect BC Hydro rates – and the Province is committed to ensuring the
impacts on families and industry are minimized.
BC Hydro and the Province are currently working with LNG proponents to
assess their future electricity needs – recognizing the key priority of keeping
rates affordable. To offset the increased expense of operating new LNG
facilities in the province, Government will ensure LNG developers contribute
capital for infrastructure development and to the electricity supply required
to serve each operation.

“With BC Hydro, our
government is planning to
meet the power demands
required by new LNG
facilities. LNG expansion will
not be held back by a lack of
supply of electricity.”
–Canada Starts Here: The BC Jobs Plan

Another measure protecting consumers stems from a recent review of
BC Hydro. That has led to changes in how government will implement
its electricity self-sufficiency policy. This policy framework was originally
implemented under the 2007 Energy Plan when economic growth was strong,
natural gas prices were high and other jurisdictions were putting a price on
carbon through taxes and planned cap and trade. Since that time, BC Hydro’s
operating environment has changed, with market electricity prices dropping
significantly as a result of the slow economic recovery, low natural gas prices,
and the over building of subsidized renewable energy in the United States.
The original self-sufficiency policy required BC Hydro to acquire new electricity supply assuming that inflows into provincial water reservoirs would be
at historically low levels, and to acquire an additional 3,000 gigawatt-hours
of “insurance” by 2020. Moving forward, BC Hydro will plan electricity needs
based on average water conditions, and the insurance requirement will be
removed. Future demand from industrial development will now drive the
need to purchase additional power.
These changes will enhance BC Hydro’s ability to optimize its unique and
flexible hydro-based system and transmission connections to the western
electricity market, creating more opportunities to earn income through
short-term trading for the benefit of ratepayers.
The BC Hydro Review concluded that the impact of moving to average
water and removing the insurance requirement would reduce electricity rate
increases over the medium and long-term – up to eight per cent by 2016 and
20 per cent by 2020. This new policy direction will ensure that B.C. families
and businesses will continue to enjoy some of the lowest electricity rates
in North America, even as the government continues moving forward to
implement the Jobs Plan.
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Conclusion
LNG is a brand new industry with massive potential for
British Columbia. We have the supply, we have the technology, we have
a great geographic advantage and, as we move forward to develop this
industry, the whole province will benefit.
Thousands of people will have new jobs. Local economies will be more
diversified. New skills training will be developed with new opportunities
for future generations.
The LNG industry will generate economic spinoffs in areas such as the
service sector and clean-energy development. First Nations will have new
sources of economic strength and stability. And the Province will receive
more revenues to pay for public services.
With this strategy, the government has laid out its critical priorities for LNG
development:
 keeping B.C. competitive in the global LNG market;
 maintaining B.C.’s leadership on climate change and clean energy,
and
 keeping energy rates affordable for families, communities and
industry.
These three priorities will guide us going forward and help us to establish
a thriving, competitive LNG industry that sets new standards for environmental and social responsibility.
As part of The BC Jobs Plan, this strategy is all about using our strengths to
defend and create jobs in every community. This is B.C.’s time to lead and,
together, we will.

Courtesy of TransCanada

“Not only have our people
received immediate benefits
from the project, in the form
of a $56 million payment
for the sale of our equity
in Kitimat LNG, but the
long-term, regular lease
and property tax payments
combined with the
employment and business
opportunities associated
with the project provide a
greater measure of economic
stability than we have ever
experienced.”
– Former Haisla Nation Chief Counsellor Dolores Pollard
March 9, 2011
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APPENDIX A-7 – RENEWABLE NATURAL GAS OFFERING

1.

Introduction

Launched in June 2011 for residential customers and March 2012 for commercial customers,
FEI’s Renewable Natural Gas (RNG) Offering provides customers with the option to purchase a
biomethane-blended natural gas supply. The program advances British Columbia’s energy and
climate change objectives (outlined in Appendix A-5) by developing renewable energy, reducing
GHG emissions, and promoting the use of low carbon energy.1 This appendix outlines
biomethane demand from existing and emerging market opportunities in addition to expected
supply volumes from approved projects. The program success to date and expected forecast
demand have justified continuing the pilot program on a permanent basis; this was approved by
the Commission in December 2013.2

2.

Biomethane Demand

At the end of the program’s two year test period (in December 2012), almost 5,000 customers
were subscribed to RNG Offering at an annualized demand of nearly 60,000 GJ. This
represents close to a 1% participation rate of FEI’s residential customers, which is similar to
uptake rates of other green energy pricing programs across North America with comparable
time in the market. FEI is confident of its decision to pursue a renewable energy program and
sees room for continued growth among residential and commercial customers. For the
purposes of developing program demand forecasts, the Company has analyzed several
scenarios taking into account:


Ramping up to the industry median of 1.0% and the industry average of 2.1%
participation rate, and



New market opportunities.

The participation rate to date is below the high demand forecast included in the 2010
Biomethane Application but is following the targeted demand of one to two percent, which is the
trend of other green energy pricing programs.3 FEI believes that as the RNG Offering matures
1

2
3

The B.C. Bioenergy Strategy aims to “launch British Columbia as a carbon-neutral energy powerhouse in North
America [and] help B.C. achieve its targets for zero net greenhouse gas emissions from energy generation,
improved air quality, electricity self-sufficiency and increased use of biofuels.” B.C. Bioenergy Strategy, 2009.
BCUC Decision G-210-13, Biomethane Service Offering: Post Implementation Report and Application for Approval
of the Continuation and Modification of the Biomethane Program on a Permanent Basis, Dec. 11, 2013.
FEI’s 2010 primary research showed market potential for 16% of residential customers to sign up for a 10%
biomethane blend, which is used as the high demand scenario. Refer to section 6.5 of the 2010 Biomethane
application for additional discussion of the high demand forecast compared to the targeted demand. FEI’s 2012
primary research showed a 27% market potential uptake for residential customers. Due to current market traction,
FEI believes that industry trends better represent potential uptake for the RNG Offering. Refer to section 4 of the
2012 Post Implementation Report for additional discussion on demand.
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in the marketplace and awareness of the RNG Offering grows, the achievable market potential
will increase and ramp up to the industry average 2.1% participation rate in five years.
The largest impact on demand for biomethane is expected to come from emerging markets in
the commercial sector; many such customers have signed letters of intent demonstrating their
commitment to buy the RNG offering. Table 1 summarizes the potential demand from large
emerging market projects that would be in addition to the growth mentioned above.
Table 1: Potential Biomethane Demand from Emerging Market Projects
Customer

Annual Biomethane Demand (GJ/year)

City of Vancouver

9,000

City of Richmond

10,000

University of British Columbia (UBC)

500,000 to 1,500,000

Direct Energy Systems (FAES Projects)

155,000

Haida Gwaii

280,000

WesPac Energy (Export market)
Total

1,500,000
2,454,000 – 3,454,000

In April 2013, the University of British Columbia signed up for an initial 20,000 GJ of biomethane
per year and continues to show interest in ramping up to 500,000 to 1,500,000 GJ over the next
five years.
2.1

BIOMETHANE DEMAND SCENARIOS

Over the next three years, the potential maximum demand from large volume customers is over
2.5 PJ—and reaches nearly 4 PJ when off-system sales are included as shown in Figure 1.
Due to limited historical data and the evolving nature of emerging markets for biomethane, FEI
has developed three scenarios (depicted in Table 2) to illustrate the Low, Moderate and High
demand scenarios for the next ten years. The scenarios were built using primary research,
secondary research and Letters of Intent from emerging markets.
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Table 2: RNG Offering 10-Year Demand Scenarios
Rate Schedule
1-3B

Rate
Schedule 11B

Emerging
Markets

Annual
Demand
(GJ) by 2017

Annual
Demand (GJ)
by 2022*

Low
Scenario

1% customer
participation by
2017

10% annual
growth

10% capture
rate

213,275

235,473

Moderate
Scenario

2.1% customer
participation by
2017

30% annual
growth

30% capture
rate

502,017

554,267

High
Scenario

2.1% customer
participation by
2017

50% annual
growth

50% capture
rate

830,748

917,213

Max
Potential

2.1% customer
participation by
2017

50% annual
growth

100% capture
rate & offsystem sales

2,807,248

3,844,014

* Annual demand projections past 2017 use a 2% annual growth rate.

In each of the Low, Moderate and High scenarios described in Table 2, potential demand
outstrips supply from existing projects, including beyond 2015 (illustrated below in Figure 1). It
is important, therefore, for FEI to be proactive in developing additional supply projects to meet
the future demand of customers and to grow the market in B.C.
Figure 1: RNG Demand Forecast for 2012 – 2022
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FEI believes that the Moderate demand scenario is both reasonable and appropriate for use in
long term planning to meet our customers’ needs. The Moderate forecast for residential
customers ramps up to a 2.1 percent participation rate, resulting in an annual demand of
approximately 130,000 GJ by 2017. The addition of large volume customers can quickly
increase demand, however, and expands the Moderate demand forecast in 2017 to 502,017 GJ
as shown in Figure 1.
2.2

TEN-YEAR BIOMETHANE SUPPLY FORECAST

FEI revisited its initial ten-year forecast of biomethane supply in British Columbia as part of the
two year review of the biomethane program. FEI developed the ten year forecast shown in
Figure 3 for the biomethane program using the three supply scenarios described below.
Figure 1: Annual Biomethane Supply Forecast (PJ)

As the label implies, the “Low – Approved” curve combines all of the expected supply volumes
of currently approved projects. The “Known Prospects” curve represents the maximum contract
values of all known prospects that have been in contact with FEI over the past two years. It
includes two major projects mentioned in the 2012 Biomethane Application: the City of
Vancouver Landfill and the City of Surrey Digester projects. The remainder is a combination of
potential sources of supply representing different sources and locations across FEI’s service
territory.
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The “High Potential” curve represents the maximum supply potential based on total known
potential within B.C., and was derived from a study conducted by CHFour.4 FEI used this study
as a basis to validate the original estimates of potential in the province which were done for the
2010 Biomethane Application. The CHFour study looks specifically at agricultural waste and the
organic fraction of municipal waste and does not include existing landfills or institutional,
commercial and industrial (ICI) waste. In addition, the study further refines previous FEI work
by focusing on regions where FEI has existing infrastructure only. The report concludes that
there is a maximum potential of 5.4 PJs annually, however, based on the author’s opinion, that
potential would likely translate to a maximum of 2.4 PJs annually. The report ignores existing
waste in landfills and ICI waste, which typically has a very high biogas yield per ton. Therefore,
FEI has adjusted the total potential upwards to include these sources of energy. Specifically,
FEI added 2.5 PJs to account for landfill gas (includes Delta Landfill), ICI waste and wastewater
plants for a total of approximately 4.9 PJs. FEI believes this is a reasonable estimate based on
the report by CHFour and FEI’s original assessment of potential done for the 2010 Biomethane
Application.
FEI reiterates that total volumes by year may vary significantly due to the difficulty in projecting
the timing of supply; of particular note are two very large potential projects which could be in
operation by 2016 and account for the sudden increase in supply curve in that year. This
challenge is caused by uncertainty of the time it may take to secure supply contracts, timing of
demand and timing of government policy.

3.

Biomethane Supply Projects

FEI has developed a supply model to ensure the safe, reliable and economical delivery of
biomethane. For the supply model, FEI received approval from the Commission to use the
existing natural gas distribution network to displace conventional natural gas with carbon neutral
biomethane.
In the FEI supply model, biogas producers retain ownership and control over the equipment that
digests organic material to create raw biogas, as well as over those assets required to collect
raw biogas from collection locations such as digesters, landfills or sewage treatment facilities.
Those assets require large investment and currently fall outside of FEI’s core expertise.
Upgrading equipment is typically owned by the biogas producer. However, controlling the
upgrading process and associated facilities may be required in certain circumstances where a
biogas supplier either cannot or is not willing to own the upgrading plant and in such cases, FEI
expects to file a CPCN application. In the 2012 Biomethane Application, FEI stated that this will
be relatively infrequent and will likely occur only where the supply project is a landfill or in cases
where the supplier is a regional or municipal government. In the 2012 Biomethane Application

4

Refer to attachment 53.2.1 in response to BCUC IR 1.53.2.1 of the 2012 Biomethane Application.
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Decision,5 the Commission specifically allows FEI to own upgraders where the partner is a
regional or municipal government; therefore, FEI may enter into future agreements to own
upgrading facilities.
FEI launched the RNG Offering with the Fraser Valley Biogas project in 2010 and expanded the
program with supply from the Salmon Arm landfill in 2013. These projects and other currently
approved projects are summarized below:
Table 3: FEI’s Currently Approved Supply Projects
Project

Estimated Supply

Status

Fraser Valley
Biogas

A biomethane purchase
agreement and FEI
interconnection facilities

60,000 GJ/year with
potential to increase over
the project life

Operational since
September 2010

Salmon Arm
Landfill

A raw gas purchase
agreement with the CSRD.
FEI owns and operates the
upgrading plant and
interconnection facilities

20,000 GJ in the first full
year of operation. Supply
will increase to 40,000
GJ/year over the next 10
to 15 years

Operational since
January 2013

City of
Kelowna
Glenmore
Landfill

A raw gas purchase
agreement. FEI owns and
operates the upgrading
plant and interconnection
facilities

60,000 GJ in the first full
year of operation. Supply
is expected to increase to
118,000 GJ/year over the
next 10 to 15 years

Estimated in service
Q2 2014

Earth Renu

A biomethane purchase
agreement and FEI
interconnection facilities

50,000 GJ/ year with
potential to increase over
the project life

Regulatory approval
received in May
2013. Estimated in
service 2015

A biomethane purchase
agreement and FEI
interconnection facilities

42,0000 GJ/year with
potential to increase over
the project life

Regulatory approval
received in May
2013. Estimated in
service 2014

Dicklands
Farm

A biomethane purchase
agreement and FEI
interconnection facilities

46,000 GJ/year with
potential to increase over
the project life

Regulatory approval
received in May
2013. Estimated in
service 2014

Metro
Vancouver
Lulu Island
Wastewater
Plant

A biomethane purchase
agreement and FEI
interconnection facilities

40,000 GJ/year

Regulatory approval
received in Sept.
2013. Estimated in
service 2015

Seabreeze
Farm

5

Description

BCUC Decision G-210-13, Dec. 11, 2013.
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In May 2013, FEI received approval for three additional supply projects (noted in Table) and an
increase in the amount of biomethane that it could purchase to a maximum of 530,000 GJ
annually.6 At this time, customer demand projections show that without a further supply cap
increase (FEI proposed 3 PJ in its Biomethane Application7) and the ability to move forward with
additional new supply contracts, biomethane demand could exceed supply by 2015. Although
customer demand projections show that biomethane demand may exceed supply by 2015,
FEI’s request to increase the supply cap to 3 PJ was limited to 1.5 PJ in the BCUC’s December
2013 Decision.8 One of the stated reasons for this decision was the uncertainty of future
available supply and the apparent difference between supply estimates from FEI and CHFour.
The Commission has therefore directed FEI to issue a Request for Expression of Interest to
better understand the potential supply available in British Columbia.

4.

GHG Emission Savings

The RNG Offering helps meet customer demand for renewable, clean energy options and also
advances the province’s goals for biogas development and greenhouse gas emission
reductions. Taking into account all currently approved projects, the projected greenhouse gas
emissions savings (or avoided emissions) from the RNG Offering from 2010 through 2022 are
176,200 tCO2e.9 Shown in Figure 3 below, actual GHG emission savings from 2010 to 2013
were 10,400 tCO2e.
Figure 3: RNG Offering Cumulative GHG Emissions Savings, 2010 – 2022
180,000

176,238

160,000

155,741

Avoided tCO 2 e

140,000

135,448

120,000

115,283

100,000
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80,000

75,781

60,000
40,000
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56,764
37,941
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10,443
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Forecast

6
7
8
9

Actual

BCUC Order G-70-13, May 6, 2013.
FEI Biomethane Application, 2012.
BCUC Decision G-210-13, Dec. 11, 2013.
This conservative estimate takes into account the emissions savings from displaced gas only (it does not include
the avoided emissions from gas capture).
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5.

Conclusion

FEI’s RNG Offering provides a strategically valuable end-to-end biogas energy service to meet
customer demand for sustainable energy options and to support B.C.’s bioenergy and climate
change goals. With the ability to notionally replace a percentage of traditional gas supply with
biomethane, the Utilities’ residential and commercial customers can offset their energy-related
GHG emissions with a carbon neutral energy source. Supply and demand for the RNG Offering
may be small in relation to the FEI’s traditional gas service but the program remains an
important part of the Utilities’ customer offering.
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APPENDIX A-8 – FEU’S NATURAL GAS FOR TRANSPORTATION INITIATIVES
Natural gas has become an increasingly attractive transportation fuel where it provides an
alternative to higher cost and higher polluting petroleum-based fuels. Natural gas burns cleaner
than gasoline or diesel, which results in less air pollution and fewer greenhouse gas (GHG)
emissions. In addition, using natural gas in transportation applications carries a number of other
important benefits including more stable fuel costs for users1, lower operating and maintenance
costs for natural gas-fuelled vehicles, and quieter vehicle operation. From a utility perspective,
all customers benefit from load added by natural gas for transportation (NGT) customers since
largely fixed natural gas delivery costs are spread over a greater volume of throughput, thus the
total share of revenue requirements that must be collected from all customers is lower. Greater
throughput on the natural gas system results in lower delivery rates than would otherwise be the
case.
These and other benefits that are captured by the FEU’s NGT strategy are identified below:
Figure 1: NGT Stakeholder Benefits

Production

Transmission and Distribution

• Creates new markets for gas
• Royalty revenue for government

• Incremental gas load drives
system and cost efficiencies

Customers

Communities

• Lower operating costs for fleets
• Lower delivery charges for all
customers

• Improved air quality
• Quieter vehicle operation
• Reduced GHG emissions

Supported by government regulation, the FEU have shifted focus of their NGT activities away
from the light-duty vehicle segment toward heavy duty and return-to-base vehicle fleets, where
fuel consumption is large enough to improve the economic justification for the higher upfront
capital expenditure of natural gas vehicles. The Companies’ NGT solutions are expected to
capture a major opportunity for emission reductions in B.C.’s transport sector while providing an
important source of load growth on the FEU’s systems. This will result in a more cost-effective
and efficient utilization of the natural gas distribution system with benefit to all FEU customers.

1

Historically, natural gas commodity prices have been shown to be more stable compared to the fluctuation of
prices for diesel and gasoline. Natural gas fuel costs have historically been 25 to 40 percent less than diesel.
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1.

Background on FEU’s NGT Initiatives

FEI has offered natural gas vehicle (NGV) service and modest levels of vehicle incentive grants
since the mid-1990s. These initiatives have failed to gain lasting traction, however, due to a
variety of reasons including the high cost of engine conversions and discontinuation of
government incentive programs.
In 2009, FEI (then Terasen Gas Inc.) identified an opportunity to play a leadership role in
facilitating the development of LNG as a transportation fuel in B.C. Specifically, FEI applied for
and received approval of Rate Schedule 16, a five year pilot program for an interruptible LNG
sales and dispensing service tariff that would expand the use of the Tilbury LNG facility from a
storage function to additionally serve the LNG transportation market.2 This move was not only
intended to support specific government initiatives3 to promote the growth of LNG as a
transportation fuel in B.C., reduce GHG emissions and improve local air quality, but it was also
intended to provide benefits to both existing core and new customers within the transportation
sector.
FEI subsequently developed the Commercial NGV Demonstration Program in 2010. This
program was designed to address the capital cost premium of natural gas vehicles by providing
Energy Efficiency and Conservation (EEC) incentive payments to provide up to the full
incremental cost of NGVs relative to comparable diesel vehicles. Under this program, FEI
provided nearly $5.6 million in EEC incentive funding to four commercial return-to-base fleet
customers in 2010 and 2011: Waste Management, Vedder Transport, Kelowna School District
and the City of Surrey.4
In January 2011, the BCUC raised concern regarding the use of EEC incentives to incent NGV
activities, which led to regulatory review and a decision that determined the incentives did not
meet the Clean Energy Act (CEA)’s definition of a “demand-side measure” (provided in Section
4.2).5,6 Other than the four projects for which incentives had already been provided, FEI’s
planned NGT projects were consequently put on hold. At that time, FEI commenced
discussions with the B.C. government to establish NGV incentives as prescribed undertakings
pursuant to sections 18 and 35(n) of the CEA.7 The outcome of those discussions was the
Greenhouse Gas Reduction (Clean Energy) Regulation (GGRR), which is described in detail
below and in Section 2.2.3.3.
Although the Companies are currently focusing on heavy-duty return-to-base fleets to help
establish required natural gas fuelling infrastructure, customers that purchase natural gas within
2
3
4
5
6
7

BCUC Order G-65-09
As outlined in the 2007 Energy Plan. Additional details on B.C.’s 2007 Energy Plan is provided in Appendix A-5.
FEI Natural Gas for Transportation GGRR Application, Part 2, Prudency of 2010-2011 Commercial NGV
Demonstration Program Incentives, p. 31.
BCUC, “NGV Incentive Review,” Commission Letter L-30-22, April 18, 2011.
BCUC Order G-145-11
Sections 18 and 35(a) of the CEA define a prescribed undertaking as “a project, program, contract or expenditure
that is in a class of projects, programs, contracts or expenditures prescribed for the purpose of reducing
greenhouse gas emissions in British Columbia.
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the FEI’s Lower Mainland service area under Rate Schedule 6 continue to be eligible to obtain
an incentive of up to $2,500 to purchase a new, factory-built CNG light-duty vehicle or to convert
an existing light-duty vehicle to CNG.8 These incentives are not awarded under the GGRR
Prescribed Undertakings and are not included in the forecast impacts of the NGT incentive
program section below.

2.

Recent Legislative and Regulatory Background

In May 2012, B.C. policymakers introduced the GGRR through a prescribed undertaking under
sections 18 and 35(n) of the CEA. The objectives of the GGRR are to: enable public utilities to
engage in programs and expenditures that promote natural gas as a transportation fuel in the
heavy duty vehicle and marine sectors with a goal to ultimately reduce the province’s GHG
emissions; support B.C.’s Natural Gas Strategy by diversifying local markets for natural gas;
provide a cleaner burning, lower cost alternative to diesel fuel; and foster B.C.’s economic
development, jobs and innovation.9
The regulation defines three major program areas, or “prescribed undertakings,” that permit a
public utility to:


provide grants or interest free loans for the purchase of eligible CNG and LNG vehicles,



construct or purchase and operate CNG and LNG fuelling stations, and



provide grants to meet safety guidelines for operating and maintaining eligible vehicles.

For each of these three program areas, the regulation defines a spending cap and a collective
total which amounts to $104.5 million. Each prescribed undertaking is independent of the
others such that underspending in one prescribed undertaking is not transferable to the others.
Furthermore, the GGRR allows for utility discretion whether to provide a grant or an interest free
loan; at this time, FEI intends to provide grants for the purchase of a CNG or LNG eligible
vehicle.10 Table 1 provides a breakdown of the expenditure caps for each of the three
Prescribed Undertakings established by the GGRR and the specific cost categories and
associated expenditure caps within each prescribed undertaking.

8
9
10

Light-duty vehicles may include forklifts, pick-up trucks, vans and passenger cars.
B.C. Ministry of Energy and Mines, letter to Ms. Alanna Gillis, Commission Secretary BCUC, dated June 8, 2012.
The rationale for providing grants as opposed to interest free loans is discussed in Section 5.2.3 of the “FEI
Application for Approval of Rate Treatment of Expenditures Under the Greenhouse Gas Reductions (Clean
Energy) Regulation and Prudency Review of Incentives Under the 2010-2011 Commercial NGV Demonstration
Program,” Vol. 1, Aug. 21, 2012, p.19-20.
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11

Table 1: GGRR Prescribed Undertakings ($Million)

Prescribed Undertaking 1 - Grants and Loans for Eligible Vehicles
Total expenditures not to exceed $62 million
“Specified vehicles” (medium and heavy
duty trucks, transit buses and school
buses)

 Under-spending of Prescribed Undertaking 1
category caps can be shifted to increase available
grants for the “specified vehicle” category

$41.9

Marine vehicles

 Expenditures not to exceed $11 million

$11.0

Administration, marketing, training and
education

 Expenditures not to exceed $3.1 million

$3.1

Safety practices
facilities

 Expenditures not to exceed $6.0 million

$6.0

and

maintenance

Subtotal - Prescribed Undertaking 1

$62.0

Prescribed Undertaking 2 - CNG Fuelling Stations
Total expenditures including administration and marketing not to exceed $12 million
Expenditures on CNG stations

 Average expenditure on CNG stations not to exceed
$2.0 million per station in any year

Administration and marketing

 Expenditures not to exceed $0.24 million

$11.76

$0.24
$12.0

Subtotal - Prescribed Undertaking 2

Prescribed Undertaking 3 - LNG Fuelling Stations
Total expenditures including administration and marketing not to exceed $30.5 million
$24.75

Expenditures on LNG stations

 Expenditures not to exceed $2.75 million per station

Administration and marketing

 Expenditures not to exceed $0.25 million

$0.25

Tanker truck load-out facilities

 Expenditures not to exceed $5.5 million

$5.5

Subtotal - Prescribed Undertaking 3

$30.5

Total GGRR Expenditures ($Million)

$104.5

In August 2012, FEI applied for rate treatment of expenditures under the GGRR and a prudency
review of incentives under the 2010 – 2011 Commercial NGV Demonstration Program. On
October 29, 2012, FEI was granted approval of rate treatment of up to $62 million in
expenditures on vehicle grants and loans, administration, marketing, training and education as
11

Table 1 reflects expenditure caps outlined in the Nov. 2013 GGRR amendment.
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established in Section 2(1)(c) of the GGRR.12 This decision also included approval to recover
the nearly $5.6 million in 2010 – 2011 EEC incentive expenditures through rates from FEI’s nonbypass natural gas customers.
Given the government’s intent to significantly increase the adoption of LNG as a transportation
fuel and to ensure the long-term success of a shift to natural gas vehicles, FEI filed an amended
Rate Schedule 16 to convert the interruptible LNG sales and dispensing service tariff from a
five-year pilot program into a permanent tariff offering. The BCUC granted approval to extend
the pilot rate for an additional seven years to December 31, 2020 albeit at a higher rate to
capture the fully allocated cost and value of the LNG service.13
In Order G-88-13, the Commission set the LNG delivery charge under Rate Schedule 16 at
$6.50/GJ, or 53 percent higher than the $4.25/GJ that FEI had requested. The substantial
increase in the LNG delivery charge affected market confidence with respect to regulatory
uncertainty and rates, and resulted in a number of potential customers who were considering
contracting for service under Rate Schedule 16 to either delay adoption of LNG, cancel adoption
plans altogether or to significantly reduce LNG vehicle additions from initial forecasts.
In November 2013, however, the B.C. Government issued Special Direction No. 5 to the BCUC
under Section 3 of the UCA. The direction exempts from BCUC review expenditures on an
expansion of the Tilbury facility of up to $400 million and effectively lowers the LNG dispensing
rate to $4.35 per GJ. These developments are likely to increase NGT demand and the changes
are under review to determine the potential impact on the forecast of annual NGT demand. At
the same time, the Government also amended the GGRR to include mine haul trucks and
locomotives as vehicles eligible for incentives, increase funding in a number of areas and repeal
the regulation’s expiry. Details of the Special Direction and amended GGRR are provided in
Appendices A-9 and A-10.
While the effect of these recent developments is not considered in the NGT demand forecasts
of this LTRP, the potential effect of adding NGT load is considered in determining future system
resource needs and alternatives (Section 5). The FEU are also examining the potential for fuel
conversion in marine vessels where converting to natural gas makes economic sense. In doing
so, the Utilities can assist the B.C. Government in further advancing its goals of promoting LNG
as a transportation fuel and reducing GHG emissions by converting vehicles of more carbon
intensive fuels (diesel and gasoline) to relatively cleaner burning natural gas.

3.

FEU NGT Incentive Program Strategy

Following introduction of the GGRR in 2012, FEI developed an NGT Incentive Program to
initiate a market transformation from high-carbon fuels, such as diesel and gasoline, to lower
carbon natural gas in the heavy duty vehicle market segment. The program is targeted for
commercial return-to-base fleet operators of heavy-duty trucks (highway transport tractors),
12
13

BCUC Order G-161-12, October 29, 2012.
BCUC Order G-88-13, June 4, 2013.
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buses (transit and school buses), vocational vehicles (waste haulers and delivery vehicles) and
marine vessels or ferries that operate primarily in British Columbia. Applications are evaluated
in a competitive process measured against defined program criteria and both the process and
awards are reviewed by a third party.
During the initial phase of the program, the Utilities have provided funding to offset up to 80
percent of the incremental capital cost between a qualifying natural gas vehicle and the cost of
an equivalent diesel vehicle. In 2012, FEI awarded approximately $6 million in incentives
through a public and transparent selection process to the following transportation operators to
purchase CNG- and LNG-fuelled vehicles for their fleets:


BC Transit - $937,500



BFI Canada - $937,958



City of Vancouver - $1,854,600



Cold Star Freight Systems Inc. - $450,997



Emterra Environmental - $745,500



School District No. 23 (Kelowna) - $67,893



Smithrite Disposal Ltd. - $953,775

Funding is expected to decrease by 10 percent in each subsequent year as the adoption of
natural gas vehicles in heavy-duty transportation increases and the NGT sector matures over
time. Although successful applicants to FEU’s NGT Incentive Program must primarily fuel the
vehicles using natural gas delivered through FEU’s distribution system, applicants are not
required to use FEU as the fuelling service provider for their fleet. Applicants have the option to
install, construct, own and operate a fuelling station themselves, contract fuelling service
through a third party, or receive such services from the FEU.
As experience is gained during the Prescribed Undertaking period, the FEU may make
modifications to the NGT Incentive Program, including offering interest-free loans in particular
circumstances if FEI believes it would be beneficial. Total authorized expenditure under the
program is $62 million; although all contribution agreements must be signed by March 31, 2017,
the long term effect of the program will be a positive impact to all customers’ delivery rates.

4.

Forecast Impacts of the NGT Incentive Program

The Companies’ NGT solutions are expected to capture a significant opportunity for emission
reductions in British Columbia’s transport sector while providing an important source of load
growth on the FEU’s systems. Section 3.3.7 illustrates the forecast NGT demand to 2033
based on FEI’s experience from the first two rounds of GGRR incentive funding in 2012 and
2013, the allocated GGRR funding period, and actual NGT customer additions to date.
Sections 3.5 and 8 illustrate the effect of increased natural gas use for transportation on the
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potential to reduce B.C.’s GHG emissions, and Section 5 discusses the impact of growing NGT
demand on the FEU’s delivery system infrastructure. Below, this section discusses the
expected outcome and impacts of the FEU’s NGT Incentive Program with respect to total
incentive funding issued, forecast vehicle additions, incremental natural gas demand, fuelling
station additions, revenue requirements and rates.
4.1

TOTAL INCENTIVES BY VEHICLE TYPE

The table below summarizes the total amount of incentive funding forecast to be provided under
Prescribed Undertaking 1.
Table 2: Forecast GGRR Incentive Expenditures, Pre-2013 - 2017F
Incentive Forecast ($000s)
14

Pre-2013

2013F

2014F

2015F

2016F

2017F

GGRR Phase 3 Incentives
15
GGRR Phase 1 Rounds 1 & 2

$5,573
-

$13,371

-

-

-

-

Vehicle Incentives
Marine Vehicle Incentives
Admin, Education, Safety Training

$5,573
$430

$13,371
$2,020

$6,178
$2,500
$1,850

$4,498
$2,500
$1,550

$1,979
$2,000
$1,250

-

Total

$6,003

$15,391

$10,528

$8,548

$5,229

-

Cumulative

$6,003

$21,395

$31,923

$40,471

$45,701

$45,701

Although incentives will be provided for both CNG and LNG projects, it is expected that LNG
vehicles will account for a majority of the incentives granted. This is due to two factors: the cost
premium for an LNG vehicle is higher than for a CNG vehicle, and LNG vehicles tend to travel
greater distances on an annual basis therefore consuming more natural gas. Overall, this
results in a more efficient use of funding on a dollar-per-GJ-of-throughput basis, which further
maximizes the cost benefits of the incentive funding.
Marine vessels are expected to account for approximately $7 million of a total $45 million, with
commencement of such funding forecast to occur in 2014. Due to the unique conversion
requirements of marine vessels including a longer lead time for engine conversions, marine
vessels can require more time and additional infrastructure before they may be able to operate
using natural gas fuel.

14
15

GGRR Phase 3 incentives are those awarded to four commercial return-to-base fleet customers in 2010 and 2011
under the Commercial NGV Demonstration Program.
GGRR Phase 1 Rounds 1 & 2 incentives are those awarded under Prescribed Undertaking 1.
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4.2

FORECAST VEHICLE ADDITIONS

Using assumptions regarding the average price differential between a diesel-fuelled vehicle and
a natural gas-fuelled vehicle, FEI has forecasted the number of vehicle additions by year based
on the expected GGRR incentives in Table 2. Table 3 below illustrates the number of vehicles
that are expected to be operational in the year listed and not when the GGRR incentive call was
issued (there is generally a time lag between when the contribution agreements are executed
and when the vehicles are put into operation). For instance, FEI issued a 2013 call for CNG
vehicle incentives and expects vehicles to be in operation partly in 2014 and partly in 2015.
From the 2013 CNG call, FEI has applied reasonable assumptions based on the best
information it has from the applicants to estimate their in-operation date. Going forward, FEI
expects more vehicles to be in operation in the year in which funding is issued and has
incorporated this assumption to develop this forecast. The table below provides a forecast of
vehicle additions by type over the remaining Prescribed Undertaking period.
Table 3: Forecast Vehicle Additions, 2014F – 2018F
Vehicle Additions (FEI Only)
Vocational Trucks

2014F

2015F

36

Busses

2016F

33

2

Class 8 Tractors

31

12

Marine
Total NGT Fleet

4.3

69

45

2017F

2018F

Total for
Period

103

84

68

324

47

10

4

63

66

72

60

241

1

1

1

3

217

167

133

631

INCREMENTAL NATURAL GAS VOLUMES

The natural gas volume addition that will result from the NGT Incentive Program will increase
system load and ultimately lower delivery rates for all customers. Table 4 below provides a
conservative estimate of the additional volumes that will be added to the system (irrespective of
the fuelling station provider) based on the expected number of vehicle additions previously
presented in Table 3. There is a one year lag period built into the forecast to account for the
time between incentive approval and the time new vehicles become operational (i.e. vehicles
funded in year ‘n’ are shown as load additions in year ‘n+1’).
Table 4: NGT Natural Gas Demand by Vehicle Type, 2013F – 2017F
Cumulative Load Addition
(GJ/Year)

2013F

2014F

2015F

2016F

2017F

CNG Vehicle Demand
Vocational Trucks
Busses

109,000

142,000

245,000

329,000

397,000

13,000

13,000

60,400

70,400

74,400
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LNG Vehicle Demand
Class 8 Tractors

302,000

356,000

Marine
Total NGT Fleet

424,000

511,000

653,000

977,000

1,247,000

150,000

300,000

450,000

1,108,400

1,676,400

2,168,400

For LNG demand, the maximum volume that can be offered under Rate Schedule 16 is
approximately 2.2 petajoules (PJ) per year (or 6,000 GJ/day). The addition of LNG marine
vessels and LNG heavy duty Class 8 Tractors will be the largest contributors to overall LNG
demand for FEI in the long run. The current forecast is that under the approved daily supply
caps, there will be sufficient supply to serve LNG demand under Rate Schedule 16 through the
Prescribed Undertaking period.
4.4

CNG AND LNG STATION ADDITIONS

As the NGT Incentive Program is anticipated to increase the number of natural gas vehicles in
B.C. as indicated in Table 3, fuelling station infrastructure to accommodate these vehicles will
also need to increase. The table below summarizes the anticipated number of annual fuelling
station additions from 2013-2017 that FEI anticipates constructing to serve the forecast load
previously shown in Table 4.
Table 5: Fuelling Station Additions Built by FEI, 2013F – 2017F
Fuelling Station Additions
Vocational Trucks

2013F

2014F
1

2015F
1

2016F
1

2017F
1

1

Busses

1

Class 8 Tractors

1

1

1

3

2

3

Mobile LNG

3

1

Total Stations

4

2

1

The numbers presented in Table 5 assume that all expenditures for vehicle incentives under the
GGRR are awarded to qualifying customers over the Prescribed Undertaking period and that
FEI will construct half of the CNG fuelling stations required to serve CNG demand. The other
half of the required CNG fuelling stations are assumed to be built by independent third parties.
FEI believes that this is a reasonable assumption and provides a conservative forecast of the
number of CNG fuelling stations that the Company will construct.
Fuelling service can be contracted from FEI, a private supplier or through a third-party contract
with the owner of a fuelling station. If an applicant would like a fuelling station on the applicant’s
property, FEI would own, build and maintain the station through an agreement with the
landowner to have access to the fuelling station. Although FEI would intend to pursue full cost
recovery from CNG and LNG station customers, Prescribed Undertakings 2 and 3 allow for
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contracts with less than full cost recovery to qualify as Prescribed Undertaking expenditures.
Section 18(2) of the CEA provides that the Commission must set rates that allow a public utility
to recover the costs of Prescribed Undertaking stations even if the revenues from the station
customer(s) do not recover all the costs. Specific rates for each station will vary depending on
each individual applicant’s costs, consumption and requirements for the fuelling station.
Due to the availability of multiple service providers to provide NGT customers with fuelling
service, FEI cannot forecast with a high degree of precision the number of CNG or LNG stations
that will be brought forward as Prescribed Undertaking expenditures. FEI plans to seek any
required approvals in the future as part of a separate application process for each fuelling
station, whether through a Prescribed Undertaking or under FEI’s approved General Terms and
Conditions (GT&C) 12B, which sets out the terms on which FEI can own and operate CNG or
LNG stations.16 Fuelling station applications will be submitted once the need for additional
stations has been identified.
4.5

REVENUE REQUIREMENT AND RATE IMPACTS

FEI anticipates that the number of natural gas-fuelled vehicles will increase in the marketplace,
largely as a result of this incentive funding program. The additional volume that results from the
program will lead to lower delivery rates for all of FEI’s non-bypass customers in the long run
through higher throughput on the delivery system, thus spreading costs over a larger
consumption base. Table 6 shows the forecast cost of service and benefits that the incentives
under the GGRR are expected to produce based on past decisions and forecast spending.
Table 6: Summary of NGT Costs and Benefits for Core Ratepayers
Cost or Benefit ($000s)
NGT Incentives and FSVA
Cost of Service

2014F
17

Overhead & Marketing
Recoveries
Delivery Margin Contributions
Net (Benefit) / Cost

2015F

2016F

2017F

2018F

Total

4,961

6,197

6,898

6,664

6,418

31,139

(189)

(297)

(406)

(511)

(522)

(1,925)

(2,445)

(5,459)

(8,608)

(11,390)

(11,390)

(39,290)

2,328

442

(2,116)

(5,236)

(5,493)

(10,076)

FSVA additions are designed to have zero net impact on core customers over time whereas
OH&M recoveries and delivery margin contributions are expected to continue into the future.

16
17

Additional information on GT&Cs for CNG and LNG service can be found in the FEI 2014-2018 PBR Application
Evidentiary Update, July 16, 2013.
The FSVA, or Fuelling Stations Variance Account, was established pursuant to Order G-161-12 whereby the
account would capture “the total revenue surplus or deficiency pertaining to fuelling station facility costs that have
not been forecast in rates, as well as the administration and application costs.”
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The anticipated rate impact of carrying out Prescribed Undertaking 1 is a cumulative net benefit
to core ratepayers of approximately $10 million by 2018.18
4.6

SUMMARY

The number of natural gas-fuelled vehicles in B.C. is anticipated to increase throughout the
GGRR incentive funding period. Furthermore, since NGT vehicles provide substantial cost
savings relative to vehicles that consume traditional fuels, this growth is expected to be
sustained well beyond the end of the FEU’s Incentive Program in 2017. The FEU’s NGT
initiatives provide benefits not only to NGT customers that receive incentive funding under the
program, but also to other new and existing FEI customers through increased throughput of
natural gas on the delivery system, which results in more cost-effective and efficient utilization of
the distribution system as a whole.

5.

Conclusion

The Companies’ NGT strategy represents a significant opportunity to provide load building
benefits that keep customers’ costs down while also working toward B.C.’s GHG emission
reduction goals. Although NGT demand is expected to comprise a relatively small portion of
FEI’s overall gas supply portfolio in the short term, there are immediate benefits from adopting
natural gas for transportation such as reduced fuel and operating costs for NGT customers,
better air quality due to reduced emissions, and minimizing environmental hazards associated
with oil storage tanks. NGT demand adds value to new and existing customers by increasing
the year-round load on the gas distribution system, thereby increasing throughput and putting
downward pressure on delivery rates for all natural gas customers. For these reasons, FEI is
also looking at fuel conversions in marine vessels and the railway industry to help broaden the
development of the NGT market in B.C. These efforts will further assist B.C. in achieving its
GHG reduction goals by converting the province’s transportation fleet from more carbon
intensive fuels, such as diesel and gasoline, to relatively cleaner burning natural gas.

18

The delivery rate impacts for both scenarios assume that all vehicles are fuelled by CNG or LNG from FEI’s
distribution system and LNG facilities.

Appendix A-8: FEU’s Natural Gas for Transportation Initiatives

Page 11

Appendix A-9
GREENHOUSE GAS (CLEAN ENERGY)
REGULATION AMENDMENT

.~-..Y,,~s
Minister ofEnergy and Mines and Minister
Responsib~a far core Ravfew

Presi~rag Member offEre Executive ~ouncii.

(This ps~ri isjor aclmirrislr~rtiti~e p~r~nses nr~fjrrnd Fs rror dart ofthe Order,}
Auttiarlty under which Qrdcr is made:

Act and scctioar Mean ~rrergy tlet, S:B.~.2Q1{~~o,22.s. 3~
Other: (}IC295120~2

-

Oa4ober 31,2013

I21S41l2Ui3/27

pAge 1 of3

SCHEDULE
1

Section 1 of ~i~.e ~reerrJzQUSe was i~ec~uc~ir~rr {C~et~rt EnergYJ Regu~~fion,

~3~: Reg. I(?212fi12, is ~rne~ac~ed in tli~ tl~~~itirrrr of;felfgible ve33icle" by strikir~~ gut
`fend"rat the exzd ofpuragr~ph (~}, G}! udc~in~ °t,:> rct tlt~ end of~a1agrapli (~), nta~l by
~zrtdtrtg thefvllr~w~~rg ~t~r~zgrri~lts:
~a} a nine hau} truck, and
{d} a Iocr~mative,
2

~ec~inx~ Z is anx~rrr~ed'
{t~} art sul~seet~n~r {I,} {~i) Gy a~darrg ~rari expenditure on"befar~e ~~a.grant car zero-interest_
loan';
{~,~ ~~~ subsQetir~tr(
{l~ ~cl {r.~~ (B} Icy striking or~t "$tF million" and su~stitti#~~~
f~~6 minion';
(c,? by rrtldefa~ tliefnila~ving subsectiati:
(1:1} Despite the reference iri subsection(1}(a)t~ ~n r~~en and competitive apptica#ian
proaes~, a public utility may; in carrying out the undertaking described: in
subsection(l1,give pri~riiy to ~ person iii British CvIutnbia ~vho ftx~is &n eligible
v~hiele using natural gas deiiv~r~:d,thratigtt the public atility's pi~~]ine s~stein;,

(~1,~ ~y ~~eper~ting ~rebsectiorr {~2~ qtr)~r~ar~sarl~s€afrcting thef~ila~vftig: ".
(a3 the public utility, b~fox~ A.~ril I,2Uf7,enters into ~ hinr3ing co~nFt~itrnenf to
{i) canstivct and operate, ~r
(ii) purchase and_ apsr~te
one or more compressed natural gas.fuelli€~g stations, including stQr~ge,
eampressi~on and dispe~fsing equipment and facili#ies, within the service
t~rriit~iy of the public utility for the pur~ases of providing compressed
n~tuial gas fist and fi~eIting services to n~vners ofvehic}es that op$r~te can
~oitmpressed natural gas;,

(e) ~?~t sr~~sectEOr~ (2J (b} {e} by ~~r~k~rrg vu# "$I.~ tnillinn" and stt~istitratirtg,
million'; .
(f~ irr stcbsectron {2} ~c} by st~~lkirig but "during ttie undert~~Cin~ period",
{g) try re,~~~lie:~ subsection(3}(d}~~ut sul~st~zet~r~~ thefoldo~~rzg:
(a} the public sitility, before April I;2017,inters into a binding eamtnitment to
(i} co~~struct and operate,,or
tit} purchase,an~ operate:

-

one'c~r more tanker tract€ laad~au~s, liquefied natural gas fazZk trailers or
liquefied nature! gas fizeIling stations fr~r the purposes of providing Svithin
British ColUm#~ia (iquefieci nataral gas fuel and fuelling services to ~i~~~iers
of vehicles that operate on liquefied ~at~ral gas;,

page2of 3

'~

~
i

-_

_

_

{1i) ira s~rGse~tivrz {3} {I~) (ii) by sfrik~ng riot {$~ million" aitd sc~Gs~~u~~~ig

Appendix A-10
B.C. GOVERNMENT SPECIAL DIRECTION NO. 5
TO THE BCUC

f

~~

`:./ ~

~f

Pt~esiding Member of fie ~xeccrfi~e Cofmcil

Mitaister ofEnerr~y and Mines and Minister
Responsible for Gore Review:

'

{Pl~rspert isjQrarkniuistrati~e~rrrpases ai~ty 0nd is nbt Farf aftl~e {?rder.J

i

Antliority iiuder ~~hich 4rde~~ is wade:
AcY and section:- UtiliEi2s ~antmissiatt Ac!, R.S.B_C.1956,c.4'73,s.3
E}th~r;
~'aysniber ~,2Q~,3

R/589t2013127

~~ege 1 of~8

C`HUL

befintttt~~ts.
~~,;~licattosi ..
t<'i~lCl Ser4~ces c~n~!-I.~`~ sezuc~s
F~xp~nsiu~~ facilities
a~G raze schcci~~~~.~ncl. LI~IC pur~13~~ ~~gz€€~~a~e~i~

1
2
3
~.:
5

,~~~~ib

_`. beiftiil~~r~s
~~~ this ~ti~~~ti~~i
li£~

321n~{7751}l~ ~f?~IffG,S ~.-tt311~TIlS',Si~l#f~i~t:.

+~~ ~it~~lE~l~ c~as~~ii`i~~'~" ~e<1ns a~~~pt~ie~s o~`~ ~~ttlity ut~1~;i`tti`ar7 cud€z~~i~es 2°~~~Iv~~a
_
ser,ri~c~:
;~~~ ~~~.~~ ~t ~~~i ~at~, or.
~. ~~~ tfie kart:: ~~s~~tscrvice~ a~~~ rr t~~e t~tal~ty ~j~~ic;:,s the ~c~rt"~eisu s~rsri~
_
~t:eu ~~cs ~oiger t~~s ~i.cizs#i~ct:~'ate.:base;
`

"C'~`t~" atte~~~s ca~i~p~cs~~rt'i~~i~r~I ~~'r
y
<ct;i~.~ ~+~~rce"rs~~n~ a st,i°vic;e ti~~it inclrzd~s t~~i~ ~:~Ztitl~ ~.ii~~ ft~[tcs~vat~~~
(a3 ~~i~?pr~s~n t~n€1 ~ispez~s~31~ of ~~f~~~~t~: gtts .ttv~u~i~.s[~e~~tlt~et~ fi~elltts
.
,~
l'acili?res ~r ~t~tz~a~~#t~h
~ ~_
~~b} Ei~~n:5~~ariii~g ~l\~G~~~s~r~,~ s~3~c~~tli~~ti RE~il~t~~~r~~~ui~~tz~~~rt~

~ ..

;rec~3~~tsic~~~ i<~ciii:t~s'# tn~~insL~IG ~a~iiitif;s tt~.be ec~r,stricfet~, ~iv~7c.d it~ric~~~at~;
aficr tE~s ~lizect~n ~a~~ies i~tC~ ftr~c~ Iiy a zitilt}' at ~"it~t~ry ~sl~tncl,I3e1~~;,I~ritis;
~

~'o?util~?i~.

~

~~~i~e~l ~<~ie" ~ne<~~~s ~~ ~:~a~~~~~.far rat r (~;<t~ sc~ Nice not st~li~ect Lo ~tijtt~i~~e~tt ~i~ts~~t.
~~~i1~[y;.. _
ti~~~c~~~~~g~;s~~t :~.he zev~~i~za r~~ia:z~m~.~~t~.~~~ ~z
~3~t~.~,~Iise~~s~zi~ ~~~y~c~s'ia~~~~s il~e dis~?ensF~~,~,se~v{ce:i'e~~i~~~c~ ~o i~~ sec~toris. .
t~ ~ c>~' ~li~: ~.~is ~=at~ scli~~ic~le .
cc~;I`~~ ~~cil ty" ~~zeans a f ezlit}t ttrat rza~luc~~ :Mores ~~~~d dis~,ei~se.s t,i~f(:s ~~tc~,.%n
r4~;i~(z r~~~:selx~tl~Elc" rta~aits'the ~~tlzty's.~.t~t;cti~.~t i~~f~~i~~.~~ts~Sales,lls~~eissi~i~.
~~~c€ ~:izlit~~sc~at~tit~i~ ,~e~•Yi~c~t~€~ ~ck~ecir.~I~ =~t~ ~~ s~~ c~c~t iii ~~~~t~~ii~c .! ~tf~a~tect
i~ ltlis c~~~~P[vit;

~`~.~I"~~:se~•vs`c~3'tne.~t~s asrie ~r ~7~c~re~ v~'t1~~£al~~~vi~i~ s~rvzces:; .

p~:~ crF`r~8

_

{~~ p~~act~~eF c Yt cz~' ~~~ik~rt~ ~,~s azttl e~et~c~l;~ic~~v~:r i~c~r tip ur~os~s ~~ ~i`~IU
p~c~tlttcfic~~~; .
(~} Il~~cu~eanej~~ s~f.L~aCz
(c~ #~~i }s~niss~esr~ ~~c~ ~[istrib~if~~~a.of ~aatts~al a~ t~ a~ I:~Tt~ fry lit
{c~} ~t~~i~~ic€iati:p~ ~,i~G frc~~~~ ~~atttral:ga~ ~ ait L~~ fici~itjt
fie) st~r~~e~f~.`~I
~~j' ~ ¢ ~s=iii ~?z s~slc tit ~;t'*~ts; ti~:ttt~ii ~ T.~~ r3is~?ens ng sep'vi.~e
f~} trs~ at i.~~ fctet[i~i~ statiat~s and fi~iti~~, e€~t~'r~r~rcE~E~. (h~ traiis~>;~st~ta~t a~;T,iz(., isc~~t~ii~~ i;i~G tf a>>s3~nrfatic~n scrvi~e(z~ ~rsc; cif c~yt~gei~ic ~c~u~7t~cies, i ~s~l~~c~iii~ taint ~~~t ~irs~ ~~c3 tc~f l~ug~~rs,
:`Ll (~ tt•at ~~ac~z°t~f vet ae ~ ie~" ~~~eaz~s, `its tr~~~spc~rt~tia~a s~:~~i~~ r~fei~ed t~ 1 .
G zat~scfaaa~~i~s~ctzp~ ~~ ~~ ~1r
«~~~it~?s~ ane~~~.~
~~~ Ic~tt:s~3~~sz~~~~~ i,t~..
`~c} ~~arf>.s~3C' xsie~~€;~~ (~~'13ia~'1~r~ Sii~;>;
<~,~~ b y c~k tl~r:s~ ~~it~t~es' successa~ ~n~iti~~ t~~~ ~ri~~t~~n~€ii:~.t~i~~

~

~
erg~r fir

C~~IS(1~~~~t~iGi1.,
~~~~EC~iEiDt

`,C[zis t~~t~~ts

zs iss recl t~ ~ ie:cii~~ri is~ion .~ nt ~~ suet t~~i ~ of t(~e ~~ ,.

~t~ ~~rv~~es ~~~c~ L~3Csarvt:~~s
Tf~ setEi,ln r~tca~ ~.z~ic3~i` fhe ire[1'c~~at~[€l ty;.tl~econtz3~sss aa~ rntisC<~Q t~ll.r~~t~te~ollo~~tatg
3
{~) ~~~e~t.t'~;cf ser~~~cu af~d T,ti~G s~~~z~e; a~~d ztit casts ~nct reven~~e~.t~l~te~. t~.
~_ ~
ti~c~e~s~r~~~~=es,.~s~~~E~ ~~f #fib uti3~y'~ ~atErE~~~ g~~ c~~~iss o~`~se~:~ice ice
tci
~~TC~::seiv
(i~~ ~illt~c~t Ali cc~s#s ~~ ?~l ~~~ eijtiie~ x~l~t~d iu ('tiIG service a~~
4~~~ ~x1zc~E~~e~cirstr~;pier;,
(~~ ali ~~v 3 ~c:~u~t~ cif=ep~#~ a€ ptneT~~s tag.Li'~~ ttn€~~r Elie ~gteeti~~rt re£errecl t~?
iri sect~~~~ "(!.~{~ i~f fltis`tire~~ig«: .
.

;kpasslc~t~ ia~ltt~es

(t} 'tire can lissi~~ itc st ~~o~ exerefs~: its ~~~ ~v r uiit~er section F~~ {~; rat, t~ ~ .~,~t iii,
res~~cct o.€ the exg~~~~st~~t f~~.~l~t e~
~2} ;iii set~i~~ rates o ctet tl~~ ~.cE fcn F~rtis~3:!~ ~t gy ~~tc., tl~~ ~c~in~#~~Sszt~ri:r~iit~t tit
~otl~~~flYe~fC3fICTxS'fllo- ~ ~.
{~} ~zi:.cli~~~ i~~ tl~c utiEit~t's ~i~~~.s.r~it gas ~3.~tss t~~'s~t ~ icy r~t~ ~~s~ tt~~ less~~ vt .
(i~ ttY~ c~~sti~al cs~ts of canst~E~cti~g it~e exp~ns+ait f~ei~i~ies, ~€~iii ,

iii} ~~ttll~ iilia~t
{f~j z3,citii~te tie ~~tility's ~'~~~zb~lity ..a~~ct ticvelg~i~ eft c~s~s c~~i _~ ~kt~.i~
~ t,l~ary 1,X013, ~~elat~ci t€~ Clue ~xpaitsz~~t:~'~cilities; ~stt~s ~ ~'e#Matt pzi_th~:l

~rag~:3 of~3

~ ..

~.

casts e~€~~ tea t ~~ tttit~ty'~ ~=rei ~iteci ~v~r~~e ~€~st:~F.ct~git~l~ in'ttia.uti~ity~s
n~ tur~t~ g~~€~ ~~ s.cif servie~ ~~~ base:
Lt~C rat~3 sctieciu[o ~r~ii E.N }~~►rcha~e;agreeaet~f

.:.

~~~ ~4'iti;in ?~ cl~y~ i~f tC~e:~l~te tl~~s tlir~eti~i ~o€~:t~s iz~t~ ~~rc~,:1~~ ~t~~~~tt~~s~icsFg r~~i~~t
too aII cif tE~e~~iPtu~vi~i
{~.} issue a~ ~rcler setti~~g t1~e-l,t~iti rite sclaec~~ele ~ r~f~ ~°r~~ ~rti~~ ~~~~rgy
Inc ~~f~~~~ ari:'the ci~i~e t~ c~~cte~is ~s~uci;:
{b~ :~~ce~tic~~~~linx t~r~d~r sectic~~i 7~ of tl tact t~t~ Cs`~s c~~~fac~i~r~,. t~r~~;e~~t T.3is~ei~~ng ~~er~~j~~ ~~t~~ent ~tsv~c~~ ~c~rts~i~ ~~~cr~Y (~~~~ec~~u~.r.'
Isl~tzct~ I~i~. mad ~~~t~t#s~3~ I~:~~~.~~y I~zc ~~ sut c ut ~r~ ~~~~S~ri ~~x ~ ~f#~che~ #v:

..
ft~s tti~tic~t~
~~} sstte ~~~,~~~lei s~ttzz~~ C~i~ ~gieenic~it ref~rted tip i~~: ra~r~~ii%~b~ ~s.~ rZty fs~r
Fc~l•~is~#C:~tiergy,~~~~:c~~~~'er I.~i~;.ci~ ~tv; .
.`~} 'z`lie cc~tf~a~s~~i~t ~~~,~st.~iat d~ ~~~€l~i~t~ t~ ~~z~e~d,:~~c~~~et~rsus~jentl ~l~c L~iG r~,~~:
~el~~d~rle$ ~-tt,~t`vrz <~pp~ic~ti~iri ~i}~ tfie uta~il~.
~3) If'~'vrtis~C ier~y l`~~~. <;gs~bi~s to tl~e c~~~aatizss ~~ ~r~ ~c~~~et~c~;c~~~rge ri tt~e ~,~i
.~a[c ~L~~~lt~1~~~ t~~ e~~?uiussioii t»cFSt riot ~~~ ~tf?~~~;ci~s~ e y ~'~~eref~c~._ 4a c~~a ~e~'
~~ ..
~
~~~~~se~t~y ci~fl~.r I~t'c~=~1<ke~s ~~'or~i~ltF,vT ~;itiil~t~ser~iiu~.~

'_
.

{~} `:~~1~ ~OiI17S7iSSis~1E CilliSC_ttt~~ £`7~#%1C$SC tt [1t3:̀~'C'.0 lttlt~ti l+3C.' t~C1 iT1 ii ~Yii~ ~it~.'SYt3t~~

~i~~~t1~ ur is clitf~ctl~ ;pr~ve~ik F~rtis~C' ~ne~~;y ~r~.,. ~rt~~rt ~rcr~i~ii a~ Lid
its ~~~szng see~~ice ~a~~~1.eiR ire Ia~U rite sel~ecJufe,

.

FuriCs~~ ~i~a~y'l~e,
ft?ta S~:hedute ~~
~?a~

3~~#tort.'

_

~

~

3
`

{~e~inlions

'2;2

fc?3~C~t,.mFntttff2~t3u~G#t~tfle

..

.::

~ ~.3

'~3>4
3~v

- :. ~

..t

_

14Vait~bl.Iity~ii:r~l Stavi~:~..
~imitat~oraeii~h~;t~,e~mL,:G~~€vfc

...,..~..: ,..

~

,.

....4

•,..,

..

G`C?tv'f}1T{~t~ fjr 3-fitC7 S~RVEC,'G ;..t.,: .,..,r ....
:3,'
~,2

-

_

i~1

...::... ...,...~4

;~~ ,.. .

..~:.
..i

..

~

-'

..5
.., ,.5

~ ~

~1+~~ $8t1 G~ ~'P~ii~~ art lE E 1 ~6f4 t~fi3 ` ~lln 17lYQ f2~t~ii&9+3(~~~ ~G Sv3',r~4

.,

Sfi~Et~rU~ueviee7~~~nzb~f~ty,.
3_~IG Ser ua Sub~~.t ta~~[tai~`ne~li

-

~

~

~.

~ .
~ .

~

,.
~~(:.~.

t? ~t~riiti~tul,e~ett;~~tttsacit'Jn~ttat~d

=t,

F~1Ec~cati~t~ o'Gorta t De~r~ati~ ..

~3
r$:'i..

P~;u;asa c~ l.~aG,.
~tk+:ik1S~C~rrC~rL~..ct~3~,t~nd,

...,~

..,

,.

.r~

..

•.,~
ff.

~CeT?

-

-

-

.~~.

3{dry?7~VtTl t,

~.~3,1
~,.2
~`;"~3'

T
_

=

-

~

.,~..r.

t.~, ~

1 ~~6~ I'T#~'l FS1y~

..as

._

a ssr ~.: C ua~«

.~

...~fi.

-

.r

~asat

~e. r.-♦

_

Transuartats'~n ofiCt C,
H~>~sil~€fi€y~gfL~`7i,7.~n,{crE_,l'~~~ctrvicr;

_E.z,: _
..........,„

fi~13C~~5 fCf L~~~i~~iai#Sj3G'I~EI~tGO.~B~f.~.:.:....:.

~o...,.a

Ft ~.,.,,,,...

.,

-'

~n~

".

,.T
.:;~

.w.....a ...,...~

.,

.:...
.......
„~ ,,,.,
,r

~s;fi(~Ofirlt`~I nj fcf.~2lYit~]f~8',_ ~
~(t~f1~ i0 ~~~7 ~1i".t5.

T.4 ' L~.~s~~i~t~ a EvC r;,,t l.~ t~, ..

....7.
..~i
..~

..trr. , l~.1 !3. ,.i .$

,x ,

.
8

-

_

;.

-

~~JY ~~I.~`YJ' ~

#PIC TS att~C3 R~v.P~~251~sfL(TfEB r.,;t
~~;~ ~
~.~~ ~

~.

~

,.,F/Y

y~~y~y'~}y~/~~y+~ty,~{~

;.

.._

~.i~(~!~C$~fSrE1{~iJlnf.tjiF')1~3[

„5
.:~~

.,_...:.:..:,.G
...,:~

.,..,
_

i7f8pvtt5itYg erf Lh;G,.....:........ ...... _..:. ...... ,;:
5i
~./7~ ~ . GE1~t~3trtenl eE ~15p~ ,Sing Se~~.e ,. ,.,,
'asiA

,..,..,..
......_.a..

t
'f Eit!#S C~~ PRYPiEi~~FT ~ ~
..,..,„.
L~€G Serfr~.Cliarg~s ..: ..rr,
~;f
$.2
LtEG~'r~.ttspo~taUcttS~t~?ic~Chfar~es
_
~vtreticy
~;3

~~gc b of

_ ..
.,..

:g
•,,.,:, ..,::..:8
..,... ~.,~q
.
.. ........ ...at1

~

.

FcrlsA~ Enet~yl~r
Aa#e Sc~tstl~,ia ~it3
c~

~

,..:>..,,.,.14
...:,,..,.1~%
..,..<,,.4~I

.. ;....:.

~ _,;~,.

Eiegc~este~f ~va~sGf~ ~€~c~ I.nas?in~ Sct~edtite; .
A~justcaenl ~f t~ad°ui{~ Scf~eduEa.

_ -

, ;, ~,,,.. ~..3Ei~

T~l~.A~fEIF ~t~G'AGR~~:Af~~1T
~
#U~1. Ref~~.rs;...
....«~...
(U.2 ~ar~y~cr~~xfnaDo~byFFa~s#3~Cr~v1~3
1it:8~ 5ua::~cs€~;o~es~a~€54~,t ..
~,:

3Q
,.

,..,,...

bT~€LYL~l1{3It~lG"i~h1B~~rCt{I3UE.INC~`,.;.
~,1
~2

..,

~ .~

.1Q
...,ft.
......... ....ij

...

.~
_

~

~. ~~ _ 1i ~

ST~tT~~t~ZV`f~A~~nPAY;~4~~f3"5 .,,.,,..

~

1f.1
14:2'

S~€iC¢~;se~(s {o +~Q(?rn~~`~3ad ;..>
f'3)mos~t~ndLnE~~p~{mB~tCItar

Z S.~J,
~'

113

L'{~~^.c UO~a Qt F~LtF(~S
'~.C.{lP~~j..

~~2~

~fi.~ 6f 1~o~%n.U~a~t71E tY~ ,

~

'1~~;~' ~ Da'~ruiie~t:on cif ~u3a~4~£} r.
12.3 ~Qr rs:a~z tc~ E[ier9Y.4~n t.~ :,,.,.~~

-

'

_

~

~ ~ ,

~

,....~ . ...,,,..;i~~.

..,.._..~..,.

~ .~. ,.
...»......
E,

s_

~j~~'
~j
,,..

... ~.

.._.. .,.

~r...„ r

., ~~.,rve

_

~ ii
........,„1~..

.. ... ,'~2
...~ . :.tip ~.

,„~.,
,,..,

...

~.
{

~~~fji7l.~ti}~i),h~`~~L{'t~ta~fir~.

1.`S.

-

~

._.~,..:.....t.:..,,...,

:....,.

s
13.I ~ ~@tautt,b,~ the ~;~.is~atnar
t, ~
i~3,2= E3aitf€,~ii~itGgiotiti ~;~BgdjtC+~tfiH~~tfst4lT?af~
n~E„~':~n
k3.~' ~f~t~tiga~rs ci ~u,.slgr~e€ ugva usge~slQttar +~

:r.,.. ~~.~.'#

i

.i3
„4~~
....:13

...

~€~7tCi:

id

i'i:(IV{~V~iQ't ,:i.

3~1:?

.

i

ea .. ..a

~

f

~:~

,::,,.,.tit

., , ......

5~e..;PctitiiLce~.....~:,:,~.~. <.;;, _>..~.

+,
~i#

tid~~fi~{~;17YAt~t~. E.t~'ITAt1d~Q~tE~~1lF~(i.dtY.,.....,,. ~...,a~:_
fi5;f ~~~ t,(!an c~n ~ a6i)aty.:
X5.2

~~

36
~

Cnsia tt if i~ ri Ditt ~~ .

~

.....,,.

FOF2CE ~',',~t!L-URA ~
t~~i
i~i.2
1(t.3

..

...:..:.

.;.

~ ..
..~.
,.. ..... ,

-'~~3`~
..
Ty,~[~fr iQ ~~SU t.(..
~~i~.t.$~,I~~U.Pf;i0I ~2~}U1i:L1~~(SUCES.r._

,`j

#~6
1Fi.7

~SZ '.

b#SPUFE~ .>...:.t.

e.,...~..:

_

,.,,.

..,,.....

.,~..

.z1`a

~u..;.
:1~
... .. .~.. ;,=3~8
:.1T#_
..
.,~~}?.

.. ..w..
_...

,.

,.,,.~..<.. ..

.....,,,,..

...

~ .:M;~

~t~n Exeintpligi~ iar{'~',rtri~~ts «
PsfiQ~i4:f~egairby~RIIfSBC~tlaf~ty .

(
i f _ S~erJta3lo(~
17.2 ~bltra~on~.

..~~'

~ ..,....

... ....... ... .... „

F~rccr h„oj~,a a , .~,.
tlu~i~ii~taertt~'~ah a.
l~f~e~F~c~~,s,

~.~,.~. .•~:~!,;~ib
.i~

~

_

~,.~,

.,,

.
<~t~

.~i~
,,.is

~,, .,.:

,,.,,:x.17

,.

~i~

--

port sc ~nergy ~c.~.
1'x~;c ~cF~~tiuta~€6
~"/.;4::
~7.~
'S.8

..

_

_

..
Cos€s
trbcgaliorssfiortinst~

lIJ7~RPtTA7t~}nt. .....~...,.
...:~

~8,

lnter~ritat~an

~8`

~N~ivar..;.

~~,1-

~;7ftig~S 01 ~S: A{C.~'s:

~kJ,7" i'u~~~..rAssUtenres.~
1~8: rormc,'Payr3tents.

..,,~

,.3?

...,.<;, <,..,..~. ~,,,,,..~,.. .. t.,.:,~ t:,.;;.. '.,nH
~.,,.0:.::.. ..:.... ... ,.t ... ... ,3:~: ,,.., , ~,<„ .,,~38

„ ,.

-.r.

~~
.:1&

,..

...

~ ,

..
.,..

rafx ...:. .o,.

_...

........
.~..

..~

,:,..,. e

.:f8
.,.,..i~?
.~ t1

l'~1BLE ~~CxFG~f GFS FQP Lktt~~ TFvtiz435°(11~'~'ATf G~i:, 3~ t w~({C~.:.::..:
~~Vi4~'~~.~'i~~'~~.~?~(Ji LiT VC.ilSf~~i,~`~~~i,,. ....-.~ .,..

.. .~.~

.r .,~..,.ne

.. »...., r~~.

~.{QU~~i&D1~ATilfdrlLSS3tl:~3~'EttDl3I5}~~~tSI~~S~Rzr~~t~.lt~R£F~{~N3 ,,.k...:SPi:~$:
..
C\G TR~?~S#?i7t27AT;C)t~1 GER~~(z~.~GFi~~t~F~1 i ,,,.....

~~gc tif'SS

,,,_>.:a

ei, .....

TA-?!S>'I

., ..
'l

D~finff~iis

'I;l

f~eft~iiE3flns~~itce~st:~fier2t~t~~irit~zz{r~~uirrscEftcn~,ise,~~ ,r,,3~:andp~rases~te~eeri
t~q~a~~t tlr1+~~thi3Cseiz~~E lorrasand Gcn>jii~~s ~fz~rrtist3~ ~rtnrgylit~.(i~~~s~C Ercr~Y~
r~ndu~flt2~rtilt~sRai~~c~tetir~lcha~r~menae.3nir~s~ateut~el,~var(~iF~;GefleratTerr~2fi'

-

and t~otruiEic~ns of PotUsBC Ehcrg . ~.~tetoanY of (ha Q~~niii~~s sit cut be;aift i~af?IGts~
~~
~~W~thi'~odsGFil;on& int~aGenaraEF9rm_ ard%q~a~fic~7sof~'ar~isf3G~ner~y,?tt8
;dafnil~~riS:sel,out L-e?a~7o;~arn:

~

-

(~):

~

~,

~.

~vatia~tl8 LNG Ca}>aC[iy--'~i3'~f~s'tfie total quanficf of LNG ~v~ita~';¢ faf sale [q::8A
G3~stc~ie~s (ra~~ l~tC F .:rlities ugderih;s fta[e S~3iemute as aeleFn~iri~~~i ~y
~'oci~sB~~Erargytn t! r l~c~~cr faro, FortJ~3C Fnerp /s ile an~i7nalion ci l}i~
I~t~lafire;1u~ ~apac,i} niaycc~~sider Evtti.,i3C hi~tgy sa~sassrnr.iit cI is aver~lt~
t~l~~;t(q tacttdn aiad starar{e raq<<i;en3onts t~Ea'e~r. re~t~da ktoi!idlaetPt~Mian and

.:

emergetkcy ,cseurces,
~~

~~

-

~

..' ~

~i~~3~tolti:,3~a ~nc~fly Re~a~z1~ COat~~{EiEft~)— nta~t"t~ Dpac~~r~e ~j3~ivYet€#iy
~ ~€t,.1is;~ Colur~~hla 43t~irl`es C~mnl?ssi~~~ ti~at ~s ap~:l(~f~Fz~iar bus ~~~t~ - ~.
&6T~~:1ing apefcen(~go of#3iantaE'r~,no, ~n 3 r~~r~Idi~ of ~h:it Gam:=

~

~

~~~}

~en4r~e~L`e~tiaizrf-- ri~ansthar~~',~3ma~ri3quan};tyo{1_h~i tt~'~a~atei~:t~t
~~loa,cuias, lhal Fortis3~ E~;ergy attreas t~SUp~ly.~indfhe GltSTcu~8r~8gt es
p:~rct.asuar~dpaya~ryear~rikarlhaL~lGrlgt~~t~letii Ytlt~Ehet~CP.ots~ac~?
s~~t~t~i?'.ytsa~,valisconsuma~~y(h~i~t~lomar

~r3;

Car~ir~ot7~nis—ri~eansi~~ierrisp~q~~d"tn~h~~t~~A~i'Sen3enE and"#~1i'exp~ro~
at i2:i~:a ~ #'~ct~ic~€a~aard7~snean tii~ ~~plry~Dalct,:

:~[€~-; -

CZ€S~l3Rt8t

fl14at1S~:.~~$[5C~17~}FllC IFp {tticY 11111 t.P2C31~.graPEri$tti~ttP~f3:~ ...

Ftanspt~iTatisrr~Secvit~~re+;fi~eni,~r`ti),~=otk~St3C~a:gy;
(t~

~9}

bay— m~er~s~nyocn~afh;(~.i~ty'oar~i3s~cu#ive~loorsbcgtnningend'dirsq~~
t?.t'~:s:ai, P.cticSt~rcf~rdT?rtt~:
(~a..m~ansti,E;s«nSOi;.
Oe3trt~ry~t~ar
~~~

'£t~$~A~kt~$~iV$~':t?c~~Uk~$~
9~.~Lifx~7(i~fL}•2f~0,141(,^11~51~}R.NZt1f60Sf~7GY~

~s iroin the lnEera~n~ttion Potr~t tq t~u3 ~N(~ F~~i~i33~sr ~.~d to~rta~Cuc.~f.
s~~r~, a,.d oi~p~nso ,11 L~,G ~t H~~ €~t~G ~~ut~les;c~xdudng.Ut~ Elecfiic
Sech~ry:,;a~td'
(a} ~i~ Elccrr ri-y Sirrck~3rge ±;tih ~h is ih~ Uri t rkstp8t Gi s~4uteft+t~Tetiiieft~.
cr~~~mu;lbytlieL~~lGFacilila~sta~t~3ueo storaandQlSpsnse~lll:ttG~t
tfie:L~lG F3tiiiUes.
(tt}~
-

i?~s ~isipr~ pr ~riy fdttn of Ti~~~ vela ~Is~i7 it~t— mu,~~rts lh~ aetotfiitfngal'arr.4e~
~~jih Gfi~~ ~f~i~t tne~~~~G P2c~it~e~

(!j

Expiry ~3,~tc n ~ns the d ate s;,acifedIn.tt~r~ LA`G Agre~rnent i~rh~ri se€4~c~
un€lattfis:L~lUt~yree~}~a~~t c~~s?s.

_

__

__.

{~}
~ ~

~

-

~_ ~
~_

~

~_ - ~

~

_

~

~

Farc~h}aJ~ar~~ ,nl~att>2nya4S,.aiGa+-t,:sftike5.krc:<cuf~~~r~~ihcrfndu~lci3!
~dist~~~arrcaa,nPfi~ist~ub~necs,arz.:tsar;~res t~C~of~n~?~r~oi~;c~}~~i,
t,~ietivr~~:~s ~y Sogzrr~;ient cr.caufi otdafs, ~irc~soat oz ft~hrre vaid or~~rs ~f any
teg~llatr~t(~algftav;~a;tc;!orjur dir-iiri~, acts of iii ~ub!`c ~rerity ~vais, ro(5~
AIaG.ouGs~ Enstl,~ectlon ,f~ fute or inabi?ity to sucur~ ri~al.~r.Ps of iabotu fi~i~easaii
oEre~ulailonsoror~~e~sotgovarrmeni,scriaL~- ep?~ia~i3:cs,iaodsl?~es,Eigt)t~1gj,,. ~.
tt~rlliquafos~firos, sl~rtris,flc~s ,vashf~uY~,axRicstsas, ~re~ko~~a or;Cakle~tt.~~~ - ~ ..
rnac~~nbry, ?,~~vfacL'a;~~ s(orag~s,'and dispaiFSiru~ s4uipmEnl~ nr IP~Zes r,F pSuos, e~~
~ ~ C€~t3zi~{~ cf~ve'ls or"TiF~l~nus. ~rfho tGiiura of Gas sn~'F'j. ~~m;~~:a~ror oti:en~ns~;_~
front ~ S+a~pliero€t;as, cr a declaratian of Fo~co tda~aure bt a ~a~ Traii~~~rCei
~
~ta.~:{os~{(s In Gnu t~~ing ui~~vtiil~ble ior~i~livcr~ ati?io- Int^rcon~eel~4n Yatiit, of ~
~~ ~~syt~~~,'ci dtsai~Eng o~renk or ctrenrrtsla~:ce in ~eias.~oi~ t~> 1itr~ ii4rt~~ C~taGc~ts ct~
~#te~:+r#y c~nr,~rried a~ ~ i'ri;~>1~~ i~ebir.~~ 1sGeyond tt~e sea~on~blacontrel at~6t~
+~~rtydi;GCUy f~~,te~ia~idrt~-ottsi~~a~nateral de~ap,rnt~rsu€~Eioua~rfaife~tatty.scith ~~
~ P~?~~~ in'~rr~f,.~ oukifs r,~.g~l[ansu~s~ie[liia {2~taSch,=d4t~S .~c€tG~~~a~~~ ~:
~~rits canner tie ~rt~ t~ necllgcrrca ~f ho psray c~a~x~7i(1$.~`IIft~~~i~}~Yticr.~.

~IS~.

Gas rit~ans~at+sr:iE~a (~rc;tid„~gc~iGr~rt~ cf~tEttryy.telr?is~s~EnaFgy~,;:iu
Q Git 9`1 ate,crorGixiu a of a~iy pr a#i otUis 8S3tSi'8

':

~ .

~-

~

~i}

t~t~~co~nac#~u,~ Paint r, eaias ~~a F.~~iti~,~ere €~a.Farlis~~~~tet~~~ys~e i
trttar~?snrt~~s ~*~fh biro taeC1~'~cs o.4a~'~a~c~_ st Fr~~t{~y i3tb at Sut€ta~.

~~Yij;

~ttG— +ie~asl~gU~iiednatural~~as,

~~s~ ~ 3~~G~f'acilitie~ •- n~~aiz~ ln° ~urrerit~~ f~iku~c~ l.N~ pry{uo~lan zrtd.,tnr~g~ ~~faii'ts,
and tau,'-;~ment Lhaf a*o u:~aed ar operal~~1 b~ ~'ait;sC~G Fr.?rggorate:;ender

~.

Cof~c{~ct vrit}F FndfSBG energy to p;ovid~ l~~t~ tq ForFsRG E~tetgj; biri ~+tCd'ades .
gpylpati~iE3 ~a~dile~J ;2Ci;i;i7s.

_~

~

~ ~

~

< .~

`
`~

~
~~~ ~: "~,?~GAgtc e~il~- rr~e~ns t4a Llquo,~atS 2~ahlrat Gies ~al~s~~t~t?tsp~s~~'
5er,~~r3_~~iC~e(~ei~~Iteh e3~ i~oi'.ts3~ ~t~~1~f .rid Ui6 ~us.s;~5et fob t~~ pfGXlsECtl.
~~ of Li~'G Set+zl`Ce, a ~~~rrr~ o(~rh?ct~ is a(t?ched to t~Gs,K~te Scfi~edu[o-;
~{Fj 1?~~~erv3cn-- meanst~~oserr[ceoithull~~efa£tao~i;~s#0[E~aa.~dD~~pErt!i?gbF.
LNG fratn lli i Ct~i~{i3~ ~ 6es,9Ftd inc~i~db~ tv~f¢FBtt~i ~~tG Sc+rv~ce~ Shirt 7er~~
1.T~GSQiviC¢<>>~.`Spatl.t~C,Setvic~. Lt~i~~~rtcg~jti~'!.S'A~Yitt€Ltt~ioL~~a ~
~ ~
'~i lil5flC~r}~~t~T1 .~39~IC ~f ffl6flf3@~~3 ~(I1~SoPtiC~

C

~

1

~

~

~
~

~

~

'~

{
[
~ ~ Qp

_

_

(4~ .-~.I~3spofCitar~~ mc~€fiel~k~Gs~a2c11ar9uA~!'G~~Blr~~i(1.t~~~~~~efouQ.
~R idle Taxld e(Ch3tges:

~rj.

Lt~tIG'Tratlspertatiait ~ervfce:~~iteaa~ k1ie::ppL~n~~s~ry cr ~ra~:iit ~# Ff~ortisE3
crarc~y as furyer spec~~#tt~t1cU~n fi:c~t'4~3s(t~E~Schedule ft:~atcoRSisis~~"
(i} Use ofa T r?~er i~r~vtt~d dsptuvid~,E3~y rortist~~ Ci~~t~y

~ffi ~iatil`n~v(standorih~'fat~kart~a~~+i~ith~.~iGfrontheL~Gt'acitities:~cra;
~usturit8r ct~ss~gna~~d lotaiton:
~i;~~ unToadir~ati~t~'tr~~~thv:l'snier,and,:
.:
~lhe ;
~~} tmtsiiri~n(thae~nptq'
~s;.. . ~arikerfrcn~tha±~isstar+t~r'cf~~?gnat~d'l~caCiaCtt
L~tG l~ac~ i~

~aag~ i(3

-

~
-

ut. r~

s
k
3
Y

:js7;

.

~

~

~

~1~

l ~~G "Fransparf~ttotist~r~jca ~gr~enaei€t-~ means tiro ti~G ~~ns~rt~f#ot~ ,
Se~~YGk7YCg~eeF~s$t~C;f~'LPt~Ttans~tlaGo~ &esYT"a~~SVBart Fczt~sGC~tiedjy
t}~aCust4n9~F,3fQ€t~xc~(~~{,aclti~att3~hed?o lhlsP,~le,°Cttetiu';~,
~~ttj-T¢3`?tt t{z`~tfIYtCil~--IfIC3P5!~`iG SBNF~k it~Id4E~3Ys ~2£tt0~$CI?2f~13~~tYl.~?s3

'..

~~

~

~

~

-

-

~a~~#iriunz ~on[ractTe~a ~F,Sia ~~b) y`earso,m~rce~~a~fi~spsa6:Gorslrac~
CQmen~# Hof ~duf~1`hn aftih~3 Cantra~c['f'e:r~t:
{u);

(~}~

~.

~
~y~
-. ~

__ -

~

~

~

~~,~DSit~t — rr=ean5,subject t~ any cfiargasi om tine to iisr~e r~quii~d ~y i-a~isEiG~
~netgY, ki~e ~tic~ t~e~irrfng a#i2.f}~ a+n. Pacrfi~~lazt~ardTin;aon t~~ first~~y
(the c~l~rd2r m~,ith ~a~ cetl. ~~ at f2.iN3a nt. ?i6CSfane,;;ait1 Tfnieaf~ 1912 #Nsi' ~
~ ~ayotl'n°3nc~sscc82ding~tlen~arrr4liUi..

~

~

.~

f'tocess i~uoJ 6~s-gym ar'3 L~~s c~nsuntc~» it~t~ prrstN3 aai~ ci~;~G acu;n i.nr
~at~[Ufe~,~~~ 4~ii .~r2~3?'a d 201 i i~ decmd to 6a a,gyant~ty e;~ucf t~ i;~ ~~t3~
c~nt~'~efll:sLN~~ii.;.enser7luthauusto~m~r,Fa!{t~ereafterthv~}eraiittag~~3:

~ ~ ~ob~+npdated no,10 y+ ~~eti,~~~~ il~e prior~jaar's ~ctu~f fu~E ~a~cc,is~~n~ii~t~ ~[
theLH6 ac~lil'td,~.

~.
{

~_.

fStniifiurai t~ani~?I} Ch~r~a —'~~~t~~rns ~ rri,~?~,;um A~tunlli#~chatg§;a ~a'eIa to
~o~g•T~ra~Lt~GS4rr~;r3 an~Sho~-7dmlLNG~etvici~tstti}*rz!~1atSsi83F~
-reultiphfiig ane-h~ielith of tie an~uaf C~r~r~ot De~t~nd~}['t~~ ~el~vu~ fhar~~,~

attsSCEtcdutc 4t3 c+i t„s ~i.atoSclradt~(3-- rtt~ansis~~ta~checi ~1e lr~,ctusr•e
- i~llhea~i~f~nrted?a~Ieo;~n~c~~s.L~V~Agr ~t~er~,'~srd,itap~ll~at~Ie{t~tuL~lC
Trans~orl~[f~ri5~rvic: A~reer,t.nr,

~~y)_

Sh~~si~T9rnj~A~GS~?d~tue rr;earislhQl_NGSF~vics und~rt~sf~~atE~5F~€~t~le
~v,tea,~'fi+i;~~~~n~Cdbt~actl'oir~iofcnn{1}~earurid~ir~raci~w~Gar~tr ~t7s€zit~a~`
lcsst~3ait~i~a~S},y~~sarfd~as~~ci~led~4lilract_C7ern~tidf~,rtf,edar;Gcnr~F#liSs
l•:QnUB~t~rtai:

~1

SPg3~.NG Serv'co— ni.ans die 0~s~~sirti~' ~a~~i sai:;saf L~~~ on.a s~Fli~ad b~s~s
1~ a Ges~anter at she CKV Shot Gharge~,~ G galoUi~3,~t~s fu~~t~~rspecifi~il ifi
sscN~n'~.~~of,~`iSsftatuSGitedclei

-~

~a~) ~~ppler at G .~-.iaeatts a gat#y.~yt3QS~tt~~~iuraF~a.~.o tin Guskn~narar
F~xfisSf~F,n~rc~y
~61s~

7ahiaefCi~ar~7as,-~iiaans'tli~”apti6m3eiitable~sr"tablas-43~r~cssfessai~~:

,,
(cc}. 7,i~'cep— r~lear}>;~rryrsgPnicreeeplar~ usedforr catvi❑o tcsnn~~hd
tr.~nsppnirg Lri~,in€j~.~ n~ ~,si~3cut ~irr tat[C1? Mi~ablu?~ n<~r.,, l5{7r~~1ta4dnts oE~
ct~her 51m~ta e ,ulpnt2sit:
~.~

~

~

~i~d~_ ~1'ra~asptiitor n~ zns,fr~fia~c~5~~ti1t8~Itr~~ida t~dCo;'et4~aidiaitdsCr ~r
~~rc~+s.~~tes;coa~t Eneecs}~ ~~s;., fi~~rltsBCliut~tit[9tEet:.l~c., dnfiai~y oihor~~~
;'p~e~l#t€4~a~t~it~t~on ~,vr~ioany~minc ~ed:€b ~t0 ~a~t~i~s ab ~ot~SBG Eriet~y ~_
;f onl sshl~ Fr~~isBG i ~~etgyr~eoiu~.s. ~ratuial9as €o; ttae putpfl yes cif natut~l ~~1;3
[rans~~tati~n r~r iesale:

_

~.

~a;~e t:t ~s#3

J

l~~i?tic~~tty

~~

~

- ~

~.

~ 1 , ApPttaa~ittfljt-~7n"5 i~alaSCEtedule 9pp33gs try ;tie ~~TG sen~ o Pror,'d~d.t~y~artts8f:
~Eiieiyy ~ccintf~e t ~'~F~,~i#itfa~~. 'F1ilafta~2 Srf;e~u:~ a8ac~'PRIGas~t~'3~aa~o,~a{ L~lG
'i't-an,5~ari~4(~~nSc ~ic~ii~~tfiae?or:ercle t ,~,~(~a.~lron~i~ti~,ce,~

~
~

2s2

At'ttond~inntaf Rate 3cliattute—A~iiend~itettts tothis k~iate 4C~t~du~~~t;~st#Ye.~l
~r,~ar~.~~~ca ~ itlt tie Dirnt3o;r t?~ Uio ~ni,sh Co'~imlJ ~ Ut!i~ie~ Cttr~sttt~S~~A
peC~(~9
~orliSCiC E.r]etSys f fqu2flBr1:~*18#c:rah GAS Se;'vl~z; gild C4t1I~C853~[1j$~lUt3l G35S£ltiiC6,

3

~c~»rl111or:s of L~lG u~rv~~::.

31

Ava{abi!'tyuEl:h~~Srt~rxeewf4iksRG~neE~y~~i3E4~tt~pXav7d~.Ct~lGSc~re[celo2
Cust~tn~ if
_
t

-

~~

l

~~~^~d8gtfc'#t~A?'~tyo'~>iSO~t t719~Oii1S~SG~neFy~IJjfsi6rtfj
~b~,ll1~t~3s,A~a3tz~leL~'c~_Cap ;
~itytk€itis~lot~~re3dysabjec~t~tf~~~ortast €3prit,~tttf
~ 2t~~tdarLi~If~:A~ntenisforLnnj~~rri~E.~IGSer~icear~hc:t•Ter~zL~LGSe[yico,urii3

~~.

~c~ ~~tk Gsr~tvC~i 'has enicrrd'ntn e Rf~°C Agrtaa~aijt:

.

- - .
~

~.

_

E~ii?s~C ~:ner~l i°iili eF~ te~4orto p~~ride t>,~ s~r~les I,oa» Inc a~ di•.~~i.1G r a~~`EieS
sa~$r~~d by;hx G~t3so~ta:r i:~ its t.~;~G ltgree;nanl; but reseNestne cght,{n 3 s sc1~
~fJscref~~n, t~ ~iesiga,~ia at t3a~ Un;e alantsri~~gif~e I~P;Gilgre~ma~it ~t~dlq~siu~~~ i~#~
Gor~iractTerrn aroltiertaci,ity [at [;fspznsingsor~t~ or2;l of iFa Contact De~~~3nd. _
~,~';2
~.

~

~

~

L~6gFf af~om4a~ Sflort-7ar~Y Li.G SeavicQ "f, is ~i~ ~ ~:erminatic~n of Forfis&C Citetg, (h~ .
sum r t Ino Con~act beni~nd o€ all L~'G'figr^em~f~t5 far SY~gii=fGro~ LNG S~IV~~ o;t~Ae?i
24~~la~af the Ati~af~uic L~it~ Capaai~,Farlis&~ L-~i~i~y may airs sals dl:F,refi~xl`, (a} de~~r~o (q orrtar~nfo ne+ti°EMS',^gre2r~enis f~riShurt~lerm LPSG SFr~iea~ 6z

~

~

~6} ti~t'sYt~tp Ct~ntt'a~t Der~t2nt13~tid~rii~ttlN~ f1z~'i~a:i~erits fc;,E:~r~'Et<m i.~tQ ~±~~yiS~~
3~
. -

~

-.

_. .

(aj:~[#5't,,teiiQth of Con':rastTetm~a~i~tc{o7g~.t Iern~s ft~~ing o,iorfEy.,vers~ioriar r~e~sr

~

3:~1

.`

I,[1G:5$tvf~ €'it~tlty 5~'E?tirct'tFfDZ~.Ii~rs.~~mpal n~ I:~c{nests for L~`~G SezvE~;n ~ [i _ - a(l~s~rJnr~Ava~;sfa;~LilGCapaciFyt~tis:,oiaL~cadyccnintattEdsst;enlractUe~ii~iid~~a,il~r;~ E h~?!greern2rit a~:~r g c9~n~eJna ragGes.s Fir ne,Y Lon3-7c;~>> Lt~~ S~eri~~ nt
~ .~
vi}o rT~€ai~ Lt~v SQr~ice;~6~:i~SC t~er~~ v~~fi give; p~lvrity based o~i

3;~.
~

~bj~ a~t?d U tll~: aesltad C~ntractT~im tstns sa~ie Icr n~r~ ~3aan one ~,ai~:n~~t~`~~sEoFitQts
~l'~e~bx volume,t~ri,hlarga:v~ten~zs having prioaiy ever sma~fervniui~i-~y:~
SpOttti~ Ser+4ce Avaiia}~Illly --.fit i.~}G Sen~c~ ~, tt~,~3 ?gi~:ast;;ri~rity L3~v S~r~tr;B
+nti :sei~l be cvitdfl~otia)l~aaed oa ktt~ av~ila~tl ly a(s~alLc{ellcap~~Ily t~t~naii rig -fte:,
ue~iucingtEaeC4n(~zEl~zman~~ren~alfLt~GAr~ree~.e.;Esf~rl~r~g-itmil~GScr,^'.cu.
acct ~Fot#-To ut E fi~tG Setvica ira~t the hvaila~,s t~NG Ga~~saflt. For;;st~ Caet~}°(s u(tdar'. ~
no ~3~4~gatioadarescrucvrseta~i¢e~~vailahleL~vGCeprcSt~tarti'€~i~tlbre~sliiig
~~oE[i~t~ son!? Tt~~C~;s;on~orrnay;cG;,~stspoiLt~c~,:r~~c,~~~atfint3t~a~~rac~a~.idi`
~~:i~n~-Tern~l~">GSarti:cer~rSbcsf7errrtlN~Se~viee~
L~€~:SefisrltseBE~rject~~oCurtail~nbiif— L4lGSer~ice(ssi~6JscE+~ ttrfa;~[it~nl~~d~#';
ss~'tp~~~(C[lr~a~trtt~ittof~7i.~pan~;~g"Se~rnei~Jct~;~;sRatoS~hedr~te.

~

~

~

_

-

d

1':iicct~ase

o~.~.~t.

~&tarn'tit~~tl'oi4 4f Cv~tlrµcl l~ema+~d ~-FartfsBG ~nargy~ ftf?~a#errrsTn~ ~~ Cvr„rae.~
~ :pemaitsl~~rea~~l Gu~t9~??~~t~~,~€~gii~(ocur~;deraF~3n tfi~~vstc;t~er`~(orr43st[~a;!yos
on7Eri~LN~:€sqt~ vrttsrts,9h ,~~a;!ahtoLNUC;apG rt~;ft~GCc:€~tractf3~haraii~rn~~~. ~' _
~.~ ~ othee;LA[~,rlgre:nte~;s,and~lhersernceaitdo},er~f~~~vl{equ~r~mai~~';s.l"¢~'~s~
Ed~rryrii,y,frtiLs5aladlscre~io~i,s~cri~fa~crGustencr~r~etgrc~jrr;t1'mitan~ia!
c;estcn*er`s ~:onVasi C)ar~~and.
iii

-

~~:2~.
~

-

~. 5.3'
~

._

~

- ~
_

~

~€~~~

5
~1

~.~

~

tE9ta~1~(vuofCgnfiac~CJ~mnr~cf=}~tlhstrrEi~Eties u~lorr~~r9nf9rsl~3n~{~tF~
Agre~r~~ent,Fort•~sdL. E~~;~~p .r,.(~ilcritc ,.,o Can~ra~. Uc~~~3nd ~quzsiY~?`n~ek4neT~1a~..
Clays tir ~;on3iis ~tiho yoar.~rilf~ 1f~i~ c,'^~~fc~ of[3ay~ ~r F.tor,L:s oain~t aE.3il~s~v10 di'SUTelj:~
,_
~ozusl3C E:tiorgy,

~ ~.

~

~

A~3tbtit~tfva8~i;x~,!io~olt,NG-1nEhti'a~~ortti~a?ForUsBUE~~crgyis~~siaEiz.!asir~~(~
CND hr teas~,if at a c~~sEaift;tent u~1Jcf.s~~riia~ ~.~ ~CJda°IEti~~it ~~ D1s~;ensR~g so,~vice~ ~f
.,~,pG~r}..,U ~.,i;;~u',~
iris r~a~L aeredcic. t~,e £usii;r~~i r~~y ~t ~~c ~ it»~~~~d y am,
tinetc~y €s abte fr r~siint~ supp;y and tea Con~ract ~Jnn?aiid stiali t~fl adj;lsl ,d hkiiae
2ra8t1~f~fL~IGot~?aknedJiat~ ;ui5le~,y~rar/°LPF(?e~.
~. ,..... ~
~
.,ua[c;,~..rrna
gii~k~as~i~v~f~o~tie3~tt~~r~sar~~ —,Q r
Y Fvrt~r~seir+~xces sttJ~d£oniracF
~4al~+lity~
~~
Srrvi~a
Lidc3
?,7~s
Ei~ard;~s ~~u~i LiaG S~-EVico, snL;ect E,~ ,.ecGan ~:~ {u~at
~~c~t«~ ~a,atil~ forany ex,:ess:quarul~ ~~~r,h -ed,~ria;(be t{,pS~-at ~v~~Cr, r3. ~ga~;i9d fn~e~;:or1 ~,~,{L~gG~arres Gharg~s~:

~.

.

pls~r~s1~1~ of LNG
(~fsjfa~tetitgotLF~G ~uti;ccttisseCfipnt~tFfghbttli~ag'ridt}~ft~?C {~an2t~~TrrcilS.
~t~d Gan at~s ct horlis~4;~~~~gy ar,~l ait b~ lira to f~~, ar.d eonc3~~°4r~scf ii-~fs Fta[e
~ha¢u'~,the~ustoniet~riis~~cn[js)IarUs~.~nsiofa l~fdtrec?lyc~tinecl'n~Tanr:eror
ntheESin~~lar ea:il~inSOnCto 1~,~ LUC F2~iiili~s lur E~is;,~ n :fly urt(esaif e Custor>>Qf..~tts~
~t3l~68d info a ~,'SG 7r~~ispo~t3~lon Se~1c~r`.greeati~nF
~

~:2. .~tirtailm~nkafi7ispens(ngS?lvdae~Foit!st3GtnEr~y •may~'forenyterglhoFitrr.~,~
~
cy~fa~(vnder t~~s F.a€e Schs~t~. ie try csasRn of Fc~rca h"~JeuYe.~€;dal~tGl n~3 tB,!oX
€~er~~lc fte~a r icy fotlis9C En~r~y finder ~e~i :,~ t 1G,7 t~f ilitS i?a~e 8c~eduta ~t(iiflit:
pv e.2~4s rd ~as~ons unr~sr~ectio~l t3.2 {Rfg($ tofiw?n~#)4Ft1~ G4€teat TorA3~~~h~d -

~

.

nd4~en attorti~Fi,G#~r~~tgy.
If Far~sSC Fri~rgy:deterrrit~es Ih~t.r,~ci~itmsn!~nd~r this Sec~on ~s;eguft~d,~v~1t"s;T3G
,
f.~gtgy vrrll cuitai► trz tfi~ tolCpr~~tc~ ~t~nnsr,
raj S~~ i thG Sgn lce4~l ~te'cu,tatl~J rrsi:
{b} I('(d~~erru~t~tfmentiste€~~~~~:i}.liien~(~crf•Tstt~~lt~GSsrticte~~fE~pcUr#at~~a-b~fv~'Q
'
~

-

~

b35e~ ai
I_onrj•Te;rn t~Icy Sgrrl~. ~f~orC-T~rni LAiG ua(vfLe av~111~s~Utk83lst~
_
_ jk~-1aF~
C~nbacf Dzniand;
(v} I~fu~iiierc~~f~òlo~e,~ti~~agir~r?, f~,3nL~nt~TeXt}tL{*~S~tv7cc~;~~Caat3imiiic~Tgtttrbt~

~ -

~" G~h'1eE~t ~vo ~5;zrd ten{10)y'ea~s 7g fur ~~oli yr~ ib¢ auCt2ttE~ l~FQ ;~4z~ b~set~:~j11
Dnniand,
Co11~C~ct
._
~dj1#~i€~#~etav~t~H.!~eR~~siutrea,~en(_r~~:TerriiCPdGServ7c tihlhitGontrO~t~~~Qt
langei thanlen{IQ}year 4a~i1 TIC cut~a{l~ bra ~t ~ bvsd~ orl L'~nEraet"t~tiittai~d:

~

,.

~~a~e l3:of~fS

~ ..

~ .

~ --

(n 'thy: e apt o(ary c.~rfai;rt~ertl f;~ eXCS55 bt r 2~f~Qitrs iFy ~(?I~N~ n!?caS~L i#~eri `tt~:
~
t~1(1a1r{it.aa Z?cr~6~ty C~,a,ge t•1, I ~e pcoraf~.~ -n lltat F,?~n-h to7a71_cf t~~a full dut Uan~cfth~
Gi?aS~e-ifi.
.
~u~f~ i~r~~erl,~ ~liri C ;~t,~iiier remains kn°pon~ib~!a[or Ih~ tctai t,'n?niuni h'.~n!t,f~
..

._

..

~

..

-

_

-

~;~•
~:

~

~

-

~:}

^fY l?, ~t¢UP3(fi ~2l ),~011'~}1.
.j~j8 Cill{31{pi3P;S 1S 7aSS Zen

~

_

~

~.
~

_

-

_

~'a(Ic~ of Cur#alai?lent— ~e~viLhstandfn3 seelian 43.a" ~6;c!Ic~~ot ~e Ceneral'ie'r,~i~~ntf~,
far~tli'o't~,t~[6~sprevenl~~6y~ar~=eh93j~are,ea~fkr~r?iGis ?ronif~ot(~~OG;Lnet{tyECt"~t8
Gus.ontn~ y~ilh tcs~t!?~ ~uttt,z;tiei:i Cf LNG Se~~a by P~+rtie~3(`[:e?~9Y uilf ~e 8y
tel~~phetrc, ~ma i ar;a.Y and t,1! s~ec(ty t~~o ~~crLeh o~ the ~uslcnter~ e~)~°f~acl f~er~l~ac~E
1Viatistol~atuitarleda~idUi~fin~~alcr~idCl~suctiCUtlailr„erilfstou~ai~teac,6.

~.

'
~~~~oT(1g6~RT=R63505S;Gf10~lido-l~crtJ ~i~+c6~iD5y Ol; s~c~G1)s~J ~~, GF~3113~4 C~i~#~.Cf

~~ the Ct G sold ar~d ~[sper~se~ i~erpUn! •r st~a!I {:asa fr~im Fo;i1sBC ~r~~rgy to lf~~ . .
~et5teazet at the L~'G F~c:li~es; specifcal;~~. t~He lrat :;~r ~~~lf occur at ih~, pofnt of ~ '~7is~~rtsingta_l}~3Ta~3arat~to-u?1stP,~ng~rolU~G~-a~iFS[1GEnergytriaU ➢,;~tr~~a~eras
ap~ltcah(a, Tfisis~ttRea~eirresaeeli~~~f5 i~a;_iioji~~GSGGCrr~YtluS~~a~t~£eci~l~~
..

~”

~x~aker[ore~~t~~'rrn~p~tatte~t ~sv'~a;

,.

~`~~ns~a~ta€~~s~~ ~f tr~ta
~_

- ~ ~

~-

~

~

~ $r'1

~

~

~~

'~rar~~port5#~ti'€sof E.ha-7?ia C~ster;er is resg3i; 1~~~ torti:r~ d,n~ ~T~~k~C~usi~47'~
aulitr3 thiiank~s(rOtn'ihs Lt~G ~a[ Etiss un4ass It a?ns enlerrd n`U a~ Litt'
~"L~tiSporla~dsr ~~F+r'ai ~orr,en~8nt~
~

~ -

_

~vaf~~1F3}ityof#_t~G'~ratis~or~a~tonsrr~icv--:Sar~cc;s~rrov~lFrll,yFtKt~s&~~i?erg~ ~ _ _
t~ndfir this Rif@ .~Cheork(e tin a?~a ~ii~{ti~~ ~E f~~e iip[iortt~f .Y Ct~stutt,er, l-t1G
Transom ta~an Serl~co. F~~d~S~C Energf ..,'I ~~1y ~? r k(de E,t~G ,r~~~~or~ah~r! =ic~tL~[i~ #ite-Eusforrict i(

~

-

~a, F~Etisf3G ~rte[gp ryas T r'.teis;
{l37 ~41IIi~FTG ~nBlgy{~39 aFa~~abla Far.~ciaa~~ci~y~~i1L#~;l#!(~ #~CL'C?FtOt4~;~P E.fi~#~

~.,
..

~ -

~ 7t~ps~~t#alt9n Set3~i~~ AgrePni~rtEa and~Cs~t:s~[aty ~~od t~~u?atery re~~~ir~tl~en~~i

_

~e`~~dr~3sBG~t€~yh~sdeterilit~fed~Aitssa:e:d.~cr~li~ntt~afikhas~ieQd~r~~f`~iif. .:
~ ~~blftly~._piA~dplft~~s~rvtv'; ~.
f~~~FotPrsBC`~naf~yisableitsebtl ~tvi}ihtkstrdpa;iestoy~ro~~r~ci~iau6n~atffe

~
.~ ~

7an~~rat c~ede~tieil ~n,es:
,(e} khc~ GV5t4~er leas 8ntered in n ~(i~'~ r~tp~~3€~nt Cat ~ ContrastTatttt ~t(east25
k,1tlg~si~ialeFflifort~lf,''cl~L~f~, :ransp0~?~~tt~+~rvic~.i scu~~~{~~~td ~'
~-

~

~

Fo~II~R~~Etie~gyis~jnderatafl~~~~~(onkfl~r~r.~areadti~iEott~TTat#k~r~~apactty4r~~tiug,:
services to~:raYids natvLNG ;t~ns~ortotc aS.nr;cet

~.
'_S=~

.

,#~' I~~ L'~rS~rt`r~eiaras en e~edinto a F NG ~'~ansgcu€aUo~~S2svJc5~'+gfe~fite~I~
~

~.

~}lat~~s(orENG7r~n ~tort~iEu~iSec~+tco ~~vstttnidtivlit~~el~cks1h61.~d ~~
7ras~~ttai!c~~tscrvir,3 and ~REet~1€~(v ~ ~.ttG ~~r spisr~~latli~SErVStaA~reementi~ri!i kip

res~on~:~;~t~~r~thih~~NGt~nk~r~h~rggs.~di~ie"(`antcelHauj3ngG3i~rge~sspe~tfierf
P~ secof~ 8.2:n€h(s.J~ata Schade~jp:
i

p1~e I~ a#`~S

1

7

~tgifs anc~ Ft~sp~nsif~~lltd~s

~, d~

k~s} tr~siblilty_foC C4~~T?I~+~~49 -.,its~u3G~m~,=t~ #~s:accep,~nc~; t~a~spori, tae'
~toiagao(i'rla'[t~~,sltalf'afattG~ias6elnCamtillarce~~ri6'~Utorezu~t~mertisclGll _ a~~l`i~3hi3 f3vts,ta!}es,,i&'~a~'~~!sa~d ~e:s a(2t!}'legi53alitir tsw';, 5a'•~m ~.arsla$~ ~_
,c~~t.r,~ardu,yca-~s1ih~(e~ autticaity avu ar narea(tct, inclu~l?ng, tot riot~imile~i (~, t~t~i
i~~iera['!iens artati~n ofJar; eroals Gc~~~_~~t acct a.;,rclated r~g:~iri~ons ar+i{3~iisl~
Cc(um~i~sE1~:~ri~rtierit~!~.+a~^a~~i~bijtt!cfsnda~saC'ate~ee~o!aiFOn~~:i> {sihasols ~ _
f~rsl-~t~sihi?ity 9ltftn ~`ust9r~er t~ a~suse+nat anypQ,sannel, venicto ptTank~t pro+,~ic{~d ~.y~~
lit~+':Cua~orrer ar tls a~antfor Dispci'ls~i~ andtians;~ccfalt~n rnzels those rei~uireni813E~.

~;2

# P~~t ko gefitse ~:o:t,ilhs;.~dEn,auk` r.clioa 7.? abb e, Fcrtist~t; cn~i,f ai pis s~`C'e'
diSC{eGdn mtiytelusa f~ GfS~~izcai:?~U fo li~ri Cusl~!~fet; i(~3 Fo~~S~GEr,~tg}~s~a+sdfaEl~i'
determf:ta±!~n,tfiE)f3ispcos!n~~riranti;~ta':7o~iof i~lGlb t,*s~f;cst~hiarrraybacontrar~ .~
boat y €aa~ts, n (es; tegula4ar~s Ord ~zrtfer~ o(dny leyis{~['n'oai~cty, ~o:~ar~r;~rl~l a~cncyof
dulJt~ns(iria[edauthari4yno-rrcYFi~CB'~ttet(*SYng?~~ris`ol~uuiT: ~ntticl~ng,v,rtr~t#f;~~ited,tAx
tttg~~aderal T~an~,ourlof ~notG r77+?rc.:#?s Gr3cd> pct o~d i?s aas~ciu[oil iYca~laVens and

~.

-

~3llli3t} CU?~~ftlU7d~S ~?3~lGd1127t7!7ta

~

~

~,~~

,,

~A

_

@t?72GI1~C1 ~r3~ ^oSSQC~3t~i f2~4i)?l;Rt?S:

-

~.

.

- ~

~asFans181~ifyforLta~T;~ns~#a~atl4ti.~Rf~r~hcyRos~of7se-- 7s~tiC~st~~a~t'

~kr~ce~~~dgesthatFarUsaCC~r~yss3f~trteifrc~~~tecon;~Py~~itt~a{~~alica~,~eFat~rsreiaGn~,
i_~ ~iner~eiEcy rESpo~;sa c~t~ripgth~ it2~spatlat~ur tai the Leia D~cp ~~«;d try #h~~us±c~nt~
:i~A~atttsTs ftafr~ Sche~uiu t~th~Rhet ~F3~t1~ta~Cus'o~.~tf~as ref S~i~etLdi(~o L±1G
'~ranfi~oRa;lr~n Ssr~~ica. raiEs#3£ cr~~r~y reserves ciao right to eTlargn ire ~, ':ref fir. ~~
~g31~~artla~~E~e'~Yi~acsrsloconi~:lp~r(h,vs~}~ ?avis:

-

lit~t~~rvan;FcrUsaC~n~i~yr~~~;:dsioatransp<;,t~t~.tr~;~i~~3ency~yoi~~~~~i~:
Rlspei~~eJ fa ilia Gust~~ni~~ u~~{ark~a~ R«(a 5cfie~ule, ffi3 ~~stamerst~al. ~t~fsex~a~g~
p,a~i;seass(s1~na~toFo~#4stif~a,er~,y~[~+m =cquest. 7[ia,E;US'~n~ersn~(ireErt~4uzrsa~
~'oi~~B~ Enezgyi~F ~)i evsl8 lncu=tezl Dy Eorti-ECG f tFe•gq re3}~ nd5}~ to sech a
~nt~r~ertay,

_

'~

f?ocj~dia~l€«airrai~r;@~~~TiteCuaiGR~eriiu~ tni~xitalnG~II~FSP~.~~~~n~rcall.iab7:~y

~~>~~

In=~r2nce for hadilyTr;tar/; c1a5~3 aq~ p;~~~?cry:l~ttiage{ti~119'l1tltlEs»nf ar~~G~lnt c~

~~,QOD,ttCO ~_*r c~cG~ rr~,~te nanaus9 ~otps£~~ ~9T~~tas an ~d~t~id~~[ i~,s~ted ,4~~~(t~;~p
.

..

-

~.

f(1:~~G S&ti4cj,Ot ~.~'1~ 3fa~is~Uitd~20tj',S'9t~#~C~-j3faY3~L~ ~d th8 i'USfOtRCY:

~

~

°~

~83'1~15 #Y~~c'4Y#iitll3f

8i~:

L~~=&urvlsr~t;tiarfl~s-7~i~CUStd:i?eren~} paytCi:~'r3r2tSCiG~nefgyl#~~follo~~~t€tg:cttat~~s
~1f.~~f~` cSBi~t<CE S& ~7(04`~E~$1~~~ i~l~ ~~~}IQ 0{Gll2fi~~.~,i' ~ .

- - ~

~

~~ (oi°lam 7ktni Lr~G men^ce 2i~d sfa.;rt•~~*cn~ LNG;Sglvtee,:ilk CuslottletSlt[r FAY ~?
FdtiiSEiC~;t&t~'aflofEhafollo~~~ag~,charg,,,.
~~

~k rhag¢ r~,6c,3tatc~c3 as fhe yrPat¢r.4t
f +lt?C~efiver~~Ciar$0 ~~ltpflelbyttr~gc~~n~tYt+~t.~fiG.triea5[~recft
<GiBacti'es,(~I~~ +,~isec3 to btu CustGmof~

..

~

.`OC_

33. 31ie ~}Pnt~riufi tRankhC~ Gitarge ptc!~

~Sa~c. 35~f~l3

~ •.

_

Acanrna~aitychar~ec~laitat~ctb~~ly[rpiy'snQ

(~}

1, tf~e qu~nt~[}!ofi~.N~, me~suced ln~?~alc~uC~rs A€speatssd td ate CusROmei
Fuel has
us P~ecess
. 3~.,..
.
b~.
it.:£~s,sun~ ofSiinias Afttti(h#j 'rd~:~ f~r~ pl~,s ~f~rkQk ~ad~r
and6y
.

~

_

{~)

~ii> ftQpercenE~~e4ELt~~sug~Itedfror~~nY2nU4r ia3fUrai~c.sssel~ci~d .
eE tree C;~s~antet {aft~s._.

i.

~~vfiorri:nc ustar,~~rh~ssef~'ct~dapecc~n(~ga.tsf.~ias~ethan~aspa~tdit~e
Gasta ~c ue3ln gr~iv3d3n~ C~,G ~ervicc~,.a ~'o~+aeliang;~ner9YRecstjJe
~tlatge~tcula~e~;hytt'I~1L$r.(ying .
1, thsc~~,ra~b~Y.ofLt~G ~1da~urecf~tt~igaj~les~37ispansett.t~.i`~~iastaeitar ,
by
At.

i.
th~sei~Cieslpere-eil~9~t~iB;o~i~han~.

anif by
Iif.-

Ufa ~~-f G~

~.
(ii) t~'L~r~g•'fern~L~teSen,:sarait~,l7.ratC3~{~Serts~~~t~t~at~iEt~t3tbSS:.~~tltl~~~t ~
Cs~x 2h~ is ~re~tar lhati 1,47.6,Ot1G ~' Jca'ss stay c5cc~sa ~o Ft4Vld@.ifsoS1tt natuCa..l.;gas°
c~iat~tc~J~fi.~ a~~~ Piacess Fuet teas t~ th,~ ?❑iere~~r~e~lt~n I~?r~(, i~.su~tmesas ~~#tr
Gtjstkiitorv~il ntif L~ suh;ecffe a G~r~~rn~dityC~2rgu.
~.

~~. _

Ettad t.FI6 ~i:~rgo - Eo~Sp..l ~,'~G~'GN~ s,ibis C ~tg~u~r ~4~1 pay to-Fortis9~
~~.,;
9Y ~#i of Leg si}orges fn saL.io~~ 8.1{i} Axe 4p~ LFi~t In 7~sU,oi qie chasgo ~ndet~~~cGDtl~
~&, ~~k~(rij L,eCustc~mri'F11paysS~?tChdt~ac~3cul~tEd~iy'R'f~Got;~'m~:

~

I,

~ -

~

~

~~
_

~ttant,tyc~} CiYG, rRes'~slited#r~~";#~a~anie9,,DGSp°nsc~3~oth~C~sf~mt?~
piu3~'rdtess F'trei Gds

~?Y
'd, ih~~L~~GS~tGttcs.
.

&2

LHG'1'iai~spor~~lionSar~IcaC}~ r~:— TF3Cdstant~rS'~flpayEoFa~t(s~C~tt~tgy-lsatti'

of tite;iaiEoti~ing c1i~~yLsfor it;~ Tr~ns~Q#a6~it Se~vka as p~o~detl an ~~ie 7atstsqt
Gi~afges
~r~

€.1~G7arkecC~liar~ ~a:e~~argsper~fts~arp~t~alliay`C~r~cts~af~z ~
'}-~nker olsn~d or grav:~~d 6y~ArUsBG F~ergy;~nd

(t~}

~ ~lGTank~r N~a ` q ~3:~ryA a~i~t~ ng tee k~~ed on tYs~'~nst ta~'drl%SB~+
er=er~Y l~ ~n~'aci t~~lh a trtlr~ ~~t~+~ t~ ct~r t~ haut 4ha Tanks r, pis.
f~'7a.

~~age:1G c+~1S

1
~

~.

8.~
~~

Grrtt~rf..y- ~?nles~ o:iic~v~fse'nd~4~'cil: a'I ~viiar ailk;t~rfs~t t3zv ~S~'c~(U~e sy~bok'v'iii:
if213'fin'~ S~iie'€n. ittcfvtlie~ ~}:e Tabu of£n~rges ar.~ LHe Z,=t3 At~F~c~ti~n# atid.E.t~S3~
TE~ns{xir#eUon..Serli~~~ ~.gre~r~ ,ni sfiail bQ dae~7~e~f fo re~~[o ~atiai~~~dvitarfi:

8:~~ Payi3~etti~~~An~ounls-7l~avu i~rt~~r~i~l~-f,lofu~~lsF3fFr~~ryYal~cz~Itae~p~isabT~i
`~ ._~F~~r~e~s~.uS?€_tr~t~~Tabt~orC:~.~~cstgr~_NG:Se~tcsanv.`!ta~rticabt~Tat~leo(

~~~-

_

,~

~~#f8(+~~~.fUG~~~`Tia05perf~flnn Service,,

....

.

-, _

~- ~

.-

~

_

~

~`

Da1t~ Lcattt~t~ ar~t~ Sct~sc~t$~i~ar~'

q:~t

~2~~tfn;E~.ti (ltaantl(yarrd Loading Sc?jodutG- eltieaS(~`~ ho~3rstn Hdvar~ceot~il~e'C3~s/~
~((~a fusfxrers ~rsira,t(~a~'ng Ur~ie, tie Ci~sf~m~;or i;s agent ;~i!I pt~~iid~ ~~ttIS~G
Enemy by fix cr vtnai s,~cta Informatii:n as i gay ba re.~uc-!~J by rdr!isBC Fiter9Y, ti~rtiiC{!
S»il intl~~rta, huh ~s ii~t.lit~ti;e~~#a~ iita ~:gst~rrar`s te~uestvd Guaiti:}~ trt Lt~~i.to, €he g!Yen~
3~y.

y~L.

fttijt(Si[1i3ili Of tUd4lttY~."}JIie4Fl ~.2 ~ ~f'.y ~tSc.i. yi~i~~ siro~ aria

; i~i .iaa j~~~j3~I'~~~~i+~
..~
_

-

~

~

~$};

tttTs#lin?~a ftir~ ~~?sts lei 6cr~:,~3C ~rtcrgy t-1 ~i~t~n5(t?g t~t~:.

~

`

~. :~ aCC4~i~re;Iarare,~tlli~(~~Gusta~ers,er
~c~< ~flh4^asi!~i~er~sl~rin~Lt~f3Tr~+tspo~t~ti~n4ervic9::3~~C~r4s~~hisnoi,=a~*~ila~il~.
~
G~ 1{tai Tsii3;~r ~! ncaF~a`ts~autll~' of 4hrrt3 fiaiiE~, ?ot ba~ ls~y FhA 1'a;iS~i•.

.

'

'~~

~@~YI3~~ ~.~G ~~JYB~'fS'1£t}#

1:0:1

Ke~lt9+.'l~i 'FYere 3:no right ~E r~natival-q~`a L~IG AgiQat~~~nl. i~ Costo.~l ~ts~e~ing #:i~~G
Ss€victf t~yIIr.~ she CenCracl Fevio et~ustcenter into ~ n~c,L~~~~A~t~aiil~~f:

14~ ~aPiY:~"~tNl2tta~~OZa~yFortisRC~riergy— r3~ety(i~ioi UiQi.C~Ct~~;eer~~e~tj~s.~?j~ekta
~~~Iyst~lriak~ik ty Po.}is~~.: ~r.ar~y ina~~r~rd~ttc~ n~ilh secllott ~3((3~fa oC .

~

~

~ ~

eankz.~gcaY~;
~(1~3

~~

-

~ ~

..

~-

~~ .

~

~

~_

;: .

3uav!'Sato[ L'o~~cilat~Es.,(fpo~iteini'isnik~rtofiti~~~:Cif',gr~ieriient,~;~tettietpllisua~ttts
s~c~i~ii~f3{Ce€gat#t t+i Hai~kt4?'p~~1'} o€~~ni.> k~lG Rat+ S.cits~u le or a,h e~~F~e,~ .
~~}~.

~ ~

~.

'.

Ccsi~rverctii~ ac~}e°~i~,ll~AGv&koafia~s [oa~'ng sel~ad.~'~v~f.ei~fEt ifte r~asc~rta~Iu.
~~;rtn4lriab'Ono{ cotG9vGFr).t~yss:s}1'at~3i",~tlt~a a8 a8~,e8~3r~ ip:ilt~~:t`tot

~~3~~

~

~a~clafa}s; caust~~(~arkt>~3at~a~~~oi~L~f~pt~.«~a~I!~j~UonsrAri,i(ts§vrb~i'i4~ ~
un(.~i(~;Ied a~ pit the dateoffef~~s'tDa~4n,atkd
~'.3~~ 9~ u19. j~C0.4S:U(:$10 ~11t~ ~r'~~' E1~(~Cfl'FE3f1~ ~~ii~ ~qlS f?8~2 ~Gj7Ed U19 /$~"d~(f~{lJi._~t''!,$' ~

~~btig~~onso(adyq(ttiopz~if~sf4zccai,r~tt~,~;r~~~c~err~nif}=U;sat~efandtd~fay~td
the {tlhat8!?y r•,orifns.c~y~~iny 3s 3t tns tfz~lQ flI teifrif~taiiGp '~i'G44irs~~`tlait c~ith ~iis
Rat@5ctze~~te;

vrillsusi~Iu~'i's~ct~i t~rtnin~t~~n;

~ ~.

~ ~.

il
_

-

'

J

_

~~

-

5tatatt~ents ~n~i ~y~~tst~€s:. .

1`I,1 ~fat~mentstu#~"stPttiv;~i~d Fn~tls~~~t~~ra~y4iilF,.tu~cr ,iL,~,~#t~e.i5''t~~yafet~~#t_
u:tCh drift!CitoteaCustrrterr~'Sl~?Q~fSn?fmFt(r~:p~cc~dii~~3tr~n~i'Sftgtri~ig~1Cs~tvicEs

.

~irc*~Ed~Jfotll~GtLS(ant~rer~~agsnisantEf~e~~iQ ntd~e:~lry~rr~r.;4~l~nya(~fem~nt.
tirii t~~e pr~nr~i~'y rares(e~t Eq tf o oihar;~a~[y asprovlJ~~; t;eroun~ior, arc sF3ta~,~.~rnls a:~~t~~
fir~at and bindirg ui i,ss q~ieb(tonad l~~5l1=in end year aRr~t the c}ata of ine sPataat;~3~t.
~e>yiti6r~t:~t~~t~.aEQPgyma~itc~hargo— Pa;~ili~ritcrihe(ullar,~ounintiha~twter~12n2
'~',~1~ !
(a'c[tklir.~'SH tastes 3~n~~ed 5y at~y (e~ie.ul,j~t4ri4ct~I, rtttrr~I~IPa#, ter~t~~af,(a-ai of a~7y ~ ~ ,
ag~t~y~t~pa ~+~~ suf~~r~sion ~hc=pan.~ ~') ti~ n~a~o'~ forEisb~:~rergy aFlis c~ncr~ ~n
St~sre~, Bn~sh C~It'nb[a,oral s~e~ o~eta`ae~in C:nzda as r~ti~sBC EnergyYrT
~~csfigi~afct an or before Li;g 4"t~us~r~ess Gay ~Rar the 3~"r,~ie~~ar ~7ay foflo~~~dng tha ~.
~i11 n~ dato, I(i~o CUS~nnisriaYs ~ii~eglacis to make any gayn7erik req:;ircd ~Jader th1
~tat3 S~eci~~io-, er ~~~ car?icn itber~of, {a fiad~s~iC ~~ar;~y vr~ibaa Jae, Fs~itlsaG Crtr~rS,t;~l1
factu~~ ~n lho next ~i!I io Jin Guatoiiier ~ ±aFO r?.ymont ch~tyo s~~cit'F~i iii Ihv 9tand~rd:
aosaad 4f~2i~t+s:Sthazlolr~~f Ilie ~eaeral Tetmsa d Cflfl~iillorxs,
~~

~

~

~

~

- --

~ -

~1~,3. ~~o:~~~ot F+ay~~~tais— A~Ip:~,rmentsc~~ui;ed'~~aEnadt~un~Grslato2;~3ptsanJin~J~C~:a_
r~~dsrec~ ~utsuar~l(o tip's Rafe Sr,3~ed~~'~~,`.3 i~arnaJo by i~nr~ tr2~is'er ta, o€ cheGU~ cr
hank y,.€~~<.rs r.#ic,,u~ zt,at,~F r~rt a Garad:an;,h~;ter~:d ban~fo;iru~t cosip~ay j; pay~e(~, Ire
lsir=al mocuy ~i C~~n<<ua a't pzr fn In'::r.Ediaieiy,evaEla~(~ lures In Vancou;~G r,' O,~Lsh
Golur~ibia;
~1:+ Exa:i~inat?on ofRe~w~ts- ~=~?~)~a~~orlisBCf~ner~yandlFssCJStoritefv~ltheV3~t~i~n~jE~t'~,
~oe~~a~r°ino ~tteaso~~abialamestheb~~4s, recnrtlsa~dù i7(soft~eaU,eri.~;F~eextei~t
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~ ~

~

~.

~~}°sitGh as~C+~nn ei~t.lsriiade ~Utst~~rt to tine ass!g~m~Rt cf~;l o[ ti,~ ~i~slbre3er'~tigtils
:;and ofi1 rt,in~ hefc;rride t~~ a peftfraaafaip r~itad~ab;~?yc~~n y~~E;y f~t,~cdllr~p~I~iES}'
aro~heror~a^i<;rt[onlo4'.#~~tdv~rtcrri..~~.a.~lyto~~lc?rs~,,..ta~t~ai;°y!a~ff#ifir~~
~E:ca o ~Zer's assQts and 6ustness;

~

..

~b}~ti~a _ignP~ias.~messutho~fil~.atiorso/%;~nf~acl,ep~raG~ncft3N;-nr~fhat~:~s~;
<:~d
~c)atfsastf~.e(SJdaye#~rcr{o the asstgns~+ t3Rfng..errcaundarl~?g#~ata~r.~~tfti1~Y;lYta: _
~uston~er ~r~,^:;!es nrJ~, t~ i,rit;nc~ icy FortEsBC: Fstcr~y ~f tll~ assl~~~i~at~l of its ~i~3its.
2nd o~',igc~t?eq~ a~ GiEStarnet ur,~~r this Rats Sekiedi~~~,and tl;e a~sk~~'ea ~roukies
confiri,a';o~t In vmti~p #o ~otllsE3C E~crgy of its assuri~tic~:~ ~f r1~i~ts and OgiloaU~u~ ~
~.
as Custa;~~Pr Ui,~ler ti~ISFa1aScliec~;ile:

~.

tJpon'suet~ 2ssumpl o~ of4b(,gaGons, and if ragiiired, k5a r~~e~~C ~'~le'p'nOfl?tita~f
c~n,ar~{al P~rtisE3G~nergy,crltichcanser~Ystia'lnott~o~r~reasnnabty~~lE~y~d~u3k~;tiefd, ~.e Ggstai ,2t sh~N oo rell~9e~# of and ~[!g c~~ich~rg~~3lro~a~,afl o~1~~ibAS:.
h~reut~~~r. 7tiis ~~,4i~ion epi~res to ovary ptn_pcsed as~;gn~~en 6f t`i~s;CUS~amer:
~3~:5 ~L~~~r— ThlsKatQ~c(ae~G~~~~rli4ecoE~squ2d~~dis~f~rpreE~~E~[~acc~crJ~~{icnlith~9.~ ..
2~P;Ft~~~q[a;~;s~f{tio~!3~31~G~Af.f3nE~#~~clu~r~Jia;~ndt~e~v~sutCan~d~:
19s7. 71~iin Fa of ~ss~nca T'un~;~ et'fhn essef~c~ cif thlsRalaScti~ttuoCeaicT:cf t;,.: (rr~ai~sri£
~
~
~rid;ii~n Gici~c~.

`

~.

~~ £ ~3t~bJect to i.e~~tslai~Dr =- ~.`oh~;ti;stat~f':i~ao ~r y u.hBY~stOt1 ^',~~i h~ieof; tf=1s Rate Scherf~~iy.
and ihII ric~i3ls end ~ ~?~~ations n(flidis[~C ~:a~ty7 and fhy Cust~:itcr varier Lh'.s E?atc
Sc?1~~~17 Ito ~ur;~cl to a1i ~rcaer~t and Ia(er~ !a':~1s; n~':~s, Cegi3fi~t~otts a ici or~~.~ cE`u~iy
le~Es?aiiv~s bu~3y,!t~ava,nmi:n'a(agoncy rat d~'.y ccitsl~t~te~ auihc~iity nn;v ar F,~`eaf;er ~
~
haul,~3~urisdielicnn~erP~SriS8CEnergyorifioG~~tilr~~r
~~;

F'trrfherA sttranc4s €at~eof#'o~tlsE3~CrferyYand9ha~ ;sto~~er~rilf,andG#~3:~~'
i,~acth~r,e~:ewtoa~~~el~rsratc~~as3lcsb~axeciifedznt3~iefn~ere~lc!{sucT~€~tlts~Y~
d~~c~~nionis and (r;~~-u;nenls and da 2i{ sash f~~iiet acts ai d tltfn~~ as ki~e at{~~~~ir:'a;+,.
te%tson~~i~}y retjui~e to e~ilctetice, a~rry oi,i ~r~¢ ~tva fu~3 Giteci`tQ ih'~ terrf~s; cand,li~€ris
1n13fttar~dol~an~rigoflttl~Rs(oSihe~3olo in:,iu~ii~~tlStlid{~~9reeri~enE:~nd,iF; ~ "~~
~epllcat~ltl, Ui~ t:i~lG Tran3~tzti;~tion Ssr~ica r?gre~Cnettt,ari~.}ii ~l~sirre the camptaf~pt~of

fi~a:ftansaatlo~~;~:vnte~xplaied fi.Q~~a1?y:

~pge24vF~t3'

-

~ _

'~~~IB of C3tar~Es

~~r ~:~i~ ~'r~ttsj~ortaf#ot~ ~~rvlc~:
rates a n~Iservice !axes <~1r~ i?t~ taX aid2 ~~r ftrturs t~~5!/ t~X~ s, are extra ~[id si~alt hc~ iipplP:~rl

_.

~'~tsle cif Gh~~'j~+s. ,
far i t~G Son+l~tr
~I1dates and ~e~vicrx ales,cas~~n fay ar.~ any ru:ur~~ r,e ~r Via;.?s pia a~t~ antl shall h~ ~~~sli~€I`
a~ nppllc~3blt~ ~~

.

?2tl13 LtlGc_F.~cEi(~yG~aigs

~ 3.h7#r~ .

,2~13~t~c€~icttYSuralar9~

~ 488ltzJ

~pinmac~3tyGh~t~je.}ie€'G3ga;ot~ic

Surs€asfcS~nth .[nii€~~(I?~~ts'`~;Iusiti4
t~~~ke~~tit<~. .

Cl~ar~e 13er t3ir~aJrvTe fifRtomsthang
s~j£ ~~Ifed:~4~ ~Al~~lcaUt~} _

...
Cur~cniap~xxuv~~~t~#2C rate:

$tt~.~~.~`dG:cS~3llG'ha~JA

~u 46Q1~J

tt~~F'aaEftlyGliarq~s,ClectrtcTty

Pe~t3tod3

.
..

'G1a~ry~~s,i~~c2~#4 a~iif th~roaf#€r

totesi
~F~„
~.

~.~

~

~

~

~ ~'

~'
.~~

.

~

sMaiif~tyl,~~o~Frtc~~— inaansthr~~G~t~§f~'vn,hhStn~exPris3'~ssetcvtf~~lnsldeSr~iira"
~ _
F.F.f;.G s~as~Jark~t~t?e~i*€ fcr~as~le?~v~r~diall,rin~restPiF.~1neC~rpor~Uonat
Sur~~s, C4~ve;tedtu C~na4+ar~ ~diais usfng it~o n~an ~xcl~a~~ca rata:~s~uotad by C'i1a
B~~k of ~%artada 1+it die first D1y of euc~ Ri~~~ In i~,?~iCh 1ha=5Un5~'S•1~oi11hiy l~~~ieaf f'riCir;
sha,~f ~P ly. f:netgyt,nits are c~nveftedlra~T{it~~i~ta to G{~~J4t? bY~PA~~ation ufa,
Go,~v~~s;on tact4requai t~ T,~5545~ ~k~af4uf~ pb~ ~t~~tfB~~:
tia~ketFaclcr-- silc~n9l?iuCt?~rgettial.f~{~t~: p~eFt7l~~rt~~vi~k~n~un?as~T.l~nl6(yln~~~t~: ~~
that Is i,al~ulat~d 2iy Fc~ts[3t ~n~ryy for ~n~t ?~Sctlll;W t~pY~= Est..,e~~ded to see~iring^
l~t~tsn;ett{elila(utalgasse~piy'or,E~3lf.~onth {t1C~ud1tl~tYfB~[BtNta1?~iUn3sInretiA+~:.
pup,~,i~rs (rat enseiriur~ pliyslral dsli,~e~ynf t,a[a,2l gas~tid~~t~X ~~reianl chary~s ra;aEes~~~i
inc oriaerfal ~~ft~sicai pvrcha~es Ord cs~ir~uul~~n ~a ~fe resenation t~3es ~n~ 4~ariahle casM~
of core ~sss~ts.~gt~I~ ~t~y,b~ used dunn~ ih~tfdanih,i~~r greater ~l ~r"sty. U~is (~re(I`~?~#tiv;'!
_~y;ha;~;d or ac1v~.IZt1alK~~9UataGc~saLSur~~a~ rec~tvtcd~y~o~sBG F.n~r~:
S:Cs~G Faeit([yCttarg~s;~ta~t~iclty Sc~reGacges, ~ran~iunts an+t lh~ S~iot ~i~arg~~siT'
~2~14aii31~eydn~i-- 7fi~al.yG~ad6P~t~~ia~acss~lecfriGEy&u'rcJ~a;ges,~ra~tTitrfiS~A~
L~it~ 5Fo'(:h3r~es tit 201~~a~td {tt .rc~€[fir ~~r,(i h'r~ doforn~ihed 6; k^<ing tn~~ l2as~:cti~rgss'~.
s~ti iIn {3) bolos ~ ~~~'rsa a.a Qx~ress~Q fn 241 do!(ers, and`ias8~[~~;, at~I a€f{u~ti~g! ~ .
tttDSBbasa.~a~ga~ annua!iy or> J,~~ary 1 I~t ~tcotilanc~ ~7il,(~~#~E~,',i.~

~~i~~~Fr~f~lfoir«igbasffc~~rge c;~presse,tan2i173~fo.tar ~shalf~FPt~.9rt~cocrt~~isc$~r3ilikht~. .
s~~~~fiada,~,~eg~te~oa-;y ra~ittas~E~tyhlal~dta~3~,1Cus#a~~iers~~d2t~aspec~Ctei3A~azta~?te4:NG _
Ga~cly:

~r~ge2£'aP~3

~ -

(t~) Y,"nere on ~13~tuary 1 o{i g(~~nge~rrca~t of t+~e agyreg~l~p«sr~(ed ~Sai~y ~Untr,;et
`D~tr~a«~ foF=~it ~tis.om~ts ~:~d the A~~a'~}~b}Cs LxdC,.-Caoac;€yis boh.ti~n;0 Gic~eja,~aes~rg~
d~{ acd 35,t1c}q ~~~~3u;~, fat day,the friki rii~g;6ase cliatgesapptylo~'t3~at feat:
l:td~~~cilitY:~ttatgte:

~ ~.d'11t~J

~[ec#~I~itySuta3~ar~~

S ~,88t

(b).Y~€}j~;a 4CS,f~iiltarj j.t~(a givar~ y~~r;~a€t~ ~f fie ac~gtea~iQ ~ror~l~+ ~aidy Ccntrael0amaild:
lot ~ll~~tistc!ft28fS~(l~H1eel,~ailabi~tFEGGa,vutyi,atisast3,,ilo,l~lg~jouies~rday-an~tC
i~Ss, isn~Qti,~JijQC~t~aj~u~vshet,¢s~fi~;~~f4i(Qti~?ub~<vcF~zr~~~aV~Yfor{t~aiyeai.
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~ 2:Bi#7~J

~,~tGFa~iittyEharg~

(~ 8!(GJ

~k~slclail~i'Su~~tiar.~v

v +I.~Etl

~:~I~,S{3~1 Gh~~a:

-

~

~

~

~

~~
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~a} 1'+lha#~ on Janr~ary ~ z~f~ ~!lven ya 3t ~ i~+} cf the n~Y4r~4 Au ~?tist~l~d st~iEy t`o~t'r< st .-'
#~~ritG-na~oralCCu ttaie,s~~di~et~~~a3~~,i~Lttt7Lup,3~~h~-ls~;(eas~lt~G,~C~~ij~~c~ules~~
~
~
peg ~~Y~ tr,~ ?o?fot ~n~ b~~9 charaE.s ap~l~ i4~ k1;~k_}gar.

1:1+~Gt~aelttty t;~iar;~~

v

i.~lt~J , .

Et~rtly~surCi'~~~.

~

i~~Gif~#'

~ ~

_

~ 33~St~~

l.NC.~~;ot~Etargq

{~~'#fre~ase rta~r~dssiu~vm 3n {~}aboue,v~htch its ptasent~d1n 2{i43 d~lats; vitfbe i;:seE ai d
a3}~st~id annv;~Ilj~as:f~}11oS~sE -

Ia~`Itie E-h.G ~aG't;:~ ~h~r~eirn~i fit pi`~in um clt~rg~~ in(~~befove sErall ~~ ~s~.alaF~d
adnva~iy~lifi~ g e~tat o~ 2~i:itihe BnAsir ~luititiia Ccrist~nier Pricy 3C~dc~.:
#~} ~t~s Ele~tc.cit~ S:ai,.~argeshallJSezdjustcd k ~Sed i!~~~t tha ~:r~pa{ pact ye3t elect~i~fyUSO
hetGgajoul+~ ~f t~IC ouE~;titof EEI~ Lt1G }~a{aticC~~ tdaata~t.H~ tiy?ititYaE~€~C,ct~asss ,
#rSC.vfi~d ~t ~!i?~.L.txlG Fap.,Clie~
,.
{cj'F't1e?~i~~Spot~;t~~tga{s$i1251i~}ga~~i6r na~iestrri#ofi~~il,t~G~a~ilityCh~€~iald

adjusted El~c4ricity S~_rc3~ar~d,as ~djt~ste~ ur,Jer{~) a id(b}above
a ~rega~e pr~ratetl;farl~ G'or~lractI1~~iarit ter sU C~YSt+3ttYSrs and:lt'~A.
~c3j l'4~Eteia::eaclis:f ia~o ,
~vaila~fe l:j~C~ Gapacih~ fs atleast.3~; Q(gajoul~s.p~t day.
1. Gust~n18fs3»ifs a ~dltp plocated~o~iif~.Gi t~enia~Sd ra€1~~S t~s+~ ~ ~R.
31fd:systtall;ga~a~ren~f~fnc~[~,°tStGJ
€i, `Ciis?cmerstvikjea~~r~lrUacEF~rt€~oE~s~,+5an90,~,~rss~al9pap~.pienfiti
o(S~ 7 `~J:~~f8:
~iE, ~ue~~sr~ivtStiF~.~~ct~~p'rbraledG~o~tr°c~~umandr~fi~~'~~an~t~
G~.'da}~ ae.d a Lar~4~act 1"at^rz atIess thin 1Q Vr,ors shall r~~ a~tetiitU~t?z~
~3,<<.t~IGJ,

~a~e~7flF~3~

z

L1QUC~E~E~ t~}r5.1"U `+t, A5 SALE

~nc~r~icir~tton'a~fRale:Sc(iociu$~
~t
.
-

~

~

~ ~~
;~'~
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Ac~UEPo»at'~fft~n.s--~~trates.l~,~isznd~i~tio!~s~nr~:~ei«i~lor~ssetootint}~E~'d~f~~ _~
S0£eu, D#s~+~fsin~~n~?"rrsns~~da6~i3~erVkr> Ra1~~Sci~e~t~l~a~an~-ot-fhgnt~ta~be-~
aa~e~~ed I~t acco;da~ree~Aih e~:;~~n 2.2 {lvi~andrrei~f o3Ra1e SChE~uiaJ ot;~iisfiat~
Sci~edu?q and in Gh~ G~~iivr<.l Corms and Cor~diti~ns of Fri; BC F:1ni~v a;~ ny o(tiSp€n .
may i~ s~ieiidud by F~rtls!,s; ~ner~~and agr~ro~~e~ by tli~ cnti~+~ G~;i~rn`~a ~r~tilies
`PoDitats !c~, arc )7:~dvi~or to the t~rst~s a~r~ concittoits ~;~talned in finis L?dG ~grean_ajtt'
~~Gd t~~rrr~ ~ar~ Gf this Chl~ Agreefi~ent <rd ~irtd ~orf~sBC Etar~y end ~s bus}~;t~er al it
.sstquEint~fs~;~i~Agreanrcrt,
C~it~iat ~ `r'~"~ieci~ nu~hin~ in dfiis Lyle Ae~iectt~c~~t Ccr;l,~ts ~,vi1h cilf~er the tihet termstt~
Raf. Sci;~d~te of Elte Ger~er~.E ientts and ~ondi~~ns of €ot1 s9G Eno-r~Y, inn pra~nsi~ns of
this L~~~;~~e~erE~e,34,o~ierr. 1+4;ler~sa~yihieg initz~ i~ataSsh d~:acati0ict^> tr;ihanla€ . ~.
1h~ rates; far~is arsd~~t#~~iu~ns.s9t-c~~~)n lt;e Gsp~~~~l7arr~is ai1€i C4itdii~ctss o{:~6itis~G

~ ~

-

~~c:,Y.fhe~Zt4v~gE~ns+f 11i~.F~ateSdi~oduf~go+~er~t<
.

,.

.

,s`~

~4'tleCr~~

3~'1

~du(+~, Y~~
~~lntet~dma~t~s'~a no ~~3 55~rftfng ~ E~r.~~t ~~ old, esvrs~s~t`4'utt~!l3~~t~~t~
atn~rtam~rioi tuna.~o~ot~ah=~1~iG`A~[een.,~tti~~~Ib~d~fF~~C~~leori?t~d~+~ 1pc~ ,nt~
~_
pa,t~:}~~nt~~ss,lr~ant2Y~dn~rtct~~ri~lo~ls~set~k~t~*?riiia~g~~+~,~uty~~C~t~,1;~ytt,_¢.
pacti~~,;

.

__

~ .

~

~.

~ ~'3i~

~To{(Gr. ~-ftl:y r.cl~cvs eT~eFG+3Tsltiipf~~C~4~It~G1'i~~!c,`~ rlaj~iaGF fs regl~lti;~ h~ L~ ~~tanc~

~~~~d~~unua~~l4ih~~~?gieen'~dntSh~lt,utit~~sci~aari or~~p~~saty pai~~dr~it~erEfn,shall~
~t~ol~i~S~tbtt,$a:R~ds~i~ii~e~?e(scssa~tty'~:~AtA'~~e~tacr entf~y~ita~sfittl{~~~'31h~G,Pattgaiits_
_
~r3clrasa sel._{t~r~4i b~I~~~:
IrtaFn~tis~3c~aer~iv;

;~t~RT~S~G~MCR~~`(.M1{~:,

~3Atl.IN~3 A[1t~FtES~

1ci705(~rasef Hcc~hti'tay
;auui~y, E3.Gw
.

:4~y uC~
#'Co ~he:'~usi~im~c
~T#ti1Ltt~~ A~t3ti~S

IEeRhoR' ; .

38

S~v~ra61#,iy If;ny ~ ~~sfan pf IhtsL~tG/tc;ee~senkts dstem~ned..by a cc~ur[ at
cnfl4F.~t~t~~ ~~nsriicticrr 1~,~ gyp:lrtua~l3 i~te~-~1 ctvr:enlcrCt+ah4~,Jn arty ~45{~e cE~ ~FrC~
~laiern~i#ta[rort does scot i,~~~~r~aCa~#acl3izs v~.tid ty,{sg~ lity ot:~ir(cr,~eab~~l~+ofar#y:oih~(
pra~ision of ~:ls,E~,~G.4g~r~erat~~f,

r

p1~,e 7.~ Qf~~

~

~

~

—

3:4

~~ec1Jttat--=h[sE.A~GASr?2rlt9nttii:~J6~~~tacutedincf?roterparts,eacf~cf~rfrfiE.`~s€t211

_

Lies TR~iI3~A~F~T 1~ ~I2t~i~~ ~1tz ~~~ ~ iT
THl9iiGR~E~~£2~`~~lh~ 1'ra~ssp~tt~lsgn S~nr(s~ Figrce~~nt cr F~;groemtjIs €~ad~ attC~Fi~~ias
:20{thsEtEeetN~~~te~~ei~v~c~tt_~-a~tisBG:~xs~rt~ylnG:
aFtho~btT_
}antf:•.
(€hd Cus[aRier}:
{~ait148c; En~r9X
~ -

~NCS~'~Tff~RE~~ft2~ ttticonsicfErr~litt^ u`i€t~~t~1u[u3F,ptbnfPsbsoet,~~ithe~eirt~n;i~ther~g~¢and..~ -. _
~:Y~~uabia~ wnslds~aihri~ ~i,~a tecai~ii Plzd.spSfiC~~c?~4f ir~hkl3 ~~'~eteb~ ekrts~~~ledg~:¢j the ~~~~#fa,,
~
~
~ycs~as faila~rst
1~
~~:~

~~

~-

~

#~`

`

~.

~ ~

i~dcftE;~~rt~}Farryt5— ~iI'r~~5, Eetn;&~~~d E~sr[~il1o~,, an~I~~Ce~it~o~ts s~2 piat ~A t3aw ~~~y4~
~(ttte;a ruay do ~n7r3~Jed (~ a~~r~rd2~c7 Z~~`.~i setfion 2:? (A.n:,nr~nf~;nt tf R2fe SCl ~da,i~} ~
of li3s Rti.[n, cr~t~dui~, ~~~1 =n 4~a Garet2lTcr~~~sandi:drdi(ion>o3i'c~Ust3GEri~i~h~s~,.`-~ ~
tany of k1~cm Rr~~~ Ira a.n~:~d~d by~'~iiis8C Frierc'~ any! a~rp~oved ~y ti;i8nlish ~`'1t}t~7l~a
i Ed~3itinkf to ~ir~[erm~~nd .,zsr~ji'~ona containscs ie t;is
4.~t~lil~~s Cor~~riitss~cr~~ 2t ,
~t1arQ~ni„star~dfo;r~tpart~t tl'sAare~ittentaFtd~it~~fp3t1s4C~F5G~~[attdth~~~stQ~e~~.
~, ~slf~ t+.~,t`rsl`n?SAgrc~~~tent~

..
-~ .

1!:cor~oraitvn6yKatoSc~tidi~ta
+~v~~'~VS.3 ,J,
52fES, ~.S~B[15i €tg ~fi4 ltcfl iu7(ta~Ui5 ur,7eitc i~aia i. ~iievGf21„_w .Sb~i

..

.

£aiCt'~t ~- 4^~~aso 3 tyttilr~j i~ I~,'s /ig~~pntC~~t'~aGE~ ~nt~ c>I,i..r it3i~ c+;,iet I~jrntsttz E~at~::
~c'i~'~~na X46 Ut Eti~ G n~:~l Tanis 3~~ ~Oa~U~t~~ df'Fsrtls#~ ~~.~rgy, 4i,s r~rQ~~r~[r~os cf
~Uilsti~r~emant'Qa~i~rti. fNhare~nl~ing~~ndtate:~U~t2ds~le~fGearrfl,cE~•.,~tfianyE~6itta
ia.os, t~m~s ~r~d r.~r:~tifions:sot out I~f lha Gen~ta.f'i~;rms ~r~d Gafld_ t~cra~ of ro~ti;:E~C
.£~tst~Y,liiaptvvistaitsof,~t~$el~~s~uC~4~iy~tYflrrt,

2.

~ttttltlan~~ I`3nfi~tlfl~iis

'2.i~

~jiprovafs- meats t~,asv~c~n„eni~,~,~er~~j€~ ~lirs~_, o=it0~,'or oti~er a~gl~niraf~~ofaay
~2~iinf~ipa~, pr~riE~~ial, or(~dsF~t~a.'~trfniQ#it~iu~lliQt~[yh~;,ti~91«Eisd~~$onuv~iznyas~i~
~.
o~#h~ L~~tII7rarspn~ta~iDn 3er~ EtiE::: ~

~

~

~ ..

3

7`+~rra _ the kes~sl otit~ts A~r~mentf1ti~ Tenn}sli,~l[~ortjmerrce c~ntEs~ ~'rtec~sva t~afe end;
sh~ft ~xp rc r~g:I~ et tEaan his d~€e the;Cust¢mer's'k.hl~,A~c~~ ~F~nl ~xp~€~s ~t t~rmiri~Eas.

4:
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~1

Sulije~t to lh°t@rnrs ~~id cGn~+ttr~ns of#tai~'SCh~duie 4G andsecifc~n;90~ lhls:r~9rea~~ertt, .
P~r~€sl~C"~Ci~er~ys~ ~~;' pei(arn~ che.11~i~~x~ns~it~€tan~~~ri5~r

Trn~~s~~~itnEi~t~,~:at~iCe

Via} i~acutda~ceEn~~~goaci€nd~isjcy~,~~tt~@sa~din~ga~rf~~~3ciarkmac~€~€omanne .
~E#}.: In sceorda~~a,~,~Ehtt3at,~quSreitFeists~aFappltcab#eRgpmYdls {a~ts,~utcs;
r~gulatE~;;s an~-~ csdarsofsn~lsg~sfats~~3y 4~v~tni~aniai~nyenoyorduly.

p~~,~ ~ F.0~=~3

~-

~. ~

~ .

~.
`

~

-

i
1

_

~

~

~ ~

~

(~j

t~~~$$~~O U1B ~iSStOfS~i~S pF6j2'~(I~Qi:Y~BS~~f38~4'~.~~44N't..

-

.:
-

`

~.

Su6~e~# t~s.secttoii G.2{AV~ii!ahilitp'vfL~IG7€ans{~?rFati~ra ~~tvtr.~}ofRat~ Scsasi~U~s 4fi,i~:
lf~~:~~ Wnief~~~shastouso,C.dG7iaY~s~crl~iionSa~vrc~,I~it~u5t~n3orcr'[a ~~er~ss~tall.
notify FoY#~58~~ ~ner~y by fex ~~ ~rfail ~irfar to 12:0 ar5 Pas~1G S12¢dat~i7,n.~ ;or c!►see
s~cf~i;m~ ~s ~~~ia~ 4a s~ecified'rnr~~ i!;i;a to 6y Pottls?~G En>_igy~ a~~~ prvvida ~ar'is~t:_ .
Frtergl>~r~lhsUCh19t4r~~ali~a ~~ eaayt~e t qu~stidpY ~Qr~lsC~C E~zergy,~ b[cfl sfini!
spclud~, ~uE(s ngYl~mlle~l kb,tn~ GuStcrrc, s .!s&hEd c~L3ntiYy ~~i;_F1G ~ndff~a ~~sirri! dale:
8nd1I[G~ ~f ~ ril~n~ of LNGai Ut0 Gtf5fo~lCf d&S;gil~F£iIIL`CItiQ~t ~;Ovic~EdrOiltS$G ~it$t9'{
~ec~3ivas st?stt,~~lics nalale'~iha~t ~t$ houes;stitirfo t~ae.~'~gt~as;~,c3 dataa~.Ut~'+~ ai ~E€iv81
r~~ tie;~ai~~~r ~i Uta G~€s(vn~~r designated,~katvr~;

fit:

s9~€~3~c3T1~3'~iG~it'!3`

S;~

Foitrs~C L•rst~yn~ay, ~~ifliaulprfot:G4tiS~ntdfUt~.~u;tis~i?~i'i cnt~?~, Lh:~ s~l'~Casvf
qu~~~ed tiai~d,ga~j.it1 pa;:Cot~n'~IIm~otail ofifs #lg~~itfn~.U~~'er Ei~i~~.c~e~meni.:

~.

C~~rns~s#~1p:i~~41~~'~ankpr aiir~ Ran~a1 ~f'fa€ik

~
~

~

Regit~s~ior 1:~t~'h~nspc~rt~t~ot~ ~arvlce

5~t

T,~

~.

cQaasliti~te~~u~~tit~'ty~~iu~r:~e;ea~isT,lt;cittr3tn~,bu~natiimiiedtq thafzct~ta6
Tiart.~t~~Uct~ nt~0arrg {zUS t?~rds~jc~ arH3
9n aa~trfane,:5~!tr~llr~asa„4~Iesa~typt~cadures~~~c~afilr~d~by~isGstbnt~e#i~~Ut "~ ~

~_

~i~

'~s~aRetst~ip af~)ss'~a~t~t~~-~Qr~sBC L"netg/ sh~tl afa'n ~1Ft~y~~t 6t(~ Lt, ~ Int~re~tiis ~iid
f~?t#~sTa,zl~~r,,~,`t~~;Prnrnott},c~'fank~r(.rnr~yp~~~ih~r~o!J'~sa'(tt~~d~iheCuslitn~Qia;
groper;~~ and Ute C~vlorr;t3r<'.c.~uta'rt~Et?yos a~ld ~~res~ that r!ohrth~E~tiJing 6ny rti~~ 6~ial(
~r~quitylothoco~lror(,leoTapl:ershi~l(rotL4~r~or.der.,dafixtt~r~:~~haCust9t~~CSh,~1~;
Ga~ie~7nglit,lEEtenrip[cresti~~tr;~'fan%Zip[iiertlt~r~Jy3ri~t~?tar~nta~iJutilisBltiS!
'j`~~tj~~~ in accord2 tcaS;;ti~ ~ic~ te1r~U^ aat3ern~i~ions o(UE's ftgtax.ril~nt..
~~~ttcs~t~e[ S~~L9I~g~'4~'f.t';~(ltha`raokctatifi~GUS~dmQYrl~s~Pa`B~~b~~~lofll~

o~itr~~tha[ f~f~i§f#G E-nergyhas coi~s~i~i~ed ?o s~r~ti storage, the G3siosi~Ersha3i:
l

_`

~a)

~#s):

{~}

73

crrm~ty,~thlhare~uvrm~ntsn4:aESyappJ3caizt~,Ap{;tov~ls taws Nt2s,tegtil~tIans
~nd~srde~s of~iryl~gisint~va trc~iy,.gov~r~~nenl~I sgeitcynr+iulyconsUtuicd
ate#hdtity Hour o~:iiereaftaz ,,
#~~rast~lskbl~iot~?nst~rin~l~a~Y~ha7ankerlspro~ileFl~tfhsaeui#~sat#slaGt~ryta
~o~is~C Enor~y }ra t;ti~ fai€ri of tucked ier4c(rsg;.~ideo svis~~ittan~e gad ~:t a c:
~af~~t o~i~~;dac,b~:~~in~sss~rOU~~;;,
be r~s~;atzsihfc~i~ra'Ir~stsandex~t~,nsBsiriartted~y~arii~~CEn gy ta~e~iafrs
{j~: any and Alidamz~e to ~S~e Ta~t~att~t€slr~i ~l ec,iy ~~ indlrec'~1y ~rrilri
Ute acts o~ et~~iss(ons ctthe Ctisttr~e~ ~r !s ay~r:;s cr ali~er pe:c,iS
icr ~,rhoin atlat~f trte Gvstdria, is r~sr~~isi~'c; ~nci:
~lj' a-ry.~nd~Q~}erz~a~e~~~heTaF~ke~eri5?ng ~rrcC~;{~clnd2ire~'~j~ttu;13~
![ie pct o. ~{~xi~toFl~s ~i a thif~ ~a~~~..

T°~o:.uSEOntsrackna,~r[~iiges nJag~easthat~`oi~s~iG~rseF~ytsnott~span=~b~~.tor.:
sto,age.ofd.~f~titttu~T~rnKaiallita.Guy.#~citecde~i~~atedtacatton~nci s:n~ko~lis~atedio

-

~~ .~

~oit~e~t 3a UstiCusf6niet usTi~,q Eh~ ~'an€c~r,.as sCarags ~t ltse C+~stoni~r daslgnaied
Eoc~Jlon:

8,

Li1tG. Tanker artcE T~~ lter d~at~IT~ ~ Ct~a~` es

~,1

(,NG Tanker Hau €iEi~ C#iart~o :Ir1 ~ctd tien to are; 1'eo., or c#~aiGbsrel2ted to trier s~s~lpi~of
L~EG.p[~tsuanttaRato Sc~~i#u1a ~C$. in extFia~,ga fcrpecforn~aneo byPo~isQ~ Enar~~~nl
t8e~~~3'taes{~o;i~t;onSe~~~o,tT1eG{fsrrriQra,~~, rPFs ;opayF~?rtis?tGi~a~nr~y[hr?L~v
}~~pl7ngGE ~rgeas:set~u.t(r itt~ 3'ablr. of Charges u~~ie[F.`at~ Sctted~io ~tb. ass~;ii'~h ~~~}c

i~a~ended:4r~acro€~7a~tcer,(~se~#ta~Z,2(drnei~dme~tot~a~~eh~dutr~)ai~:~2a_c
Seheduta.
~:$:~
-

—

-~

~~G Ta~1ECer Cf6~itge -- ti a~tt~crn iQ xi4p fr~s c~C~i~~3r~jns i~fa€ed to E~iu;s3la a~~d
p[s¢~t~afn~ nf.#.~'~ t~ttt~r€Arit'#a Rats Sshc-~v~a ~f6 crt~n ~;~1G~r~t~, i~a~t~n Sen!ce;ft~~
~~st~,n~~~4greosta,~ayfarUsIIG~~er~yLhet~G f:~nksrChargQassetsuli~rihaTaG{e
~i G~f~arges urger R31e ;5rhed~.!e fit as ~~,i:tc!}r~:ay uo arnanded'n a~cordaresj~riih
~ee~ioit L„(rl~ten~,nen[47 t:~[a ~cnrctuin} of ~n~Ts ~e Ss~ed~~s, rcreair~ Oay G~ ;iaritSi
Dayihak;~teT~n~ertsir~ussfor~ror?dia~iaL~.f~GTeansFOria~a~~a,~vicn1016~
Gr~E~+ gar. in~h~~It~g ~3aYs or ~ssrtfst t=a s i~t8i ih~7ank°r ~s ~~ec to ~r~lRtla aka;2~~~c?f

°

i.~i~ _~! ens ~'~s~aret ti sl{~n~'ed kcr.~fi~~~,:

9:

Ac~~ss ~~s tl~e~iss£oYr~~r ~:~~atic~t~ .

Jt,

Aac~s~ TF~~ ;~c~stor~~~r sf~~(1 ~rcti~i:Je lc~r~;d a~fd orade~i'.zrt~~ at i~~~'?:st~mC~'
desCgnattid faarcr~ s~tistact~ry (o ~orusb.^. Ef~atgY ,~ ~Ra;~rFar~c6G crergy tc~ parl~~ta: ~; ~
Ui~ t,h~ "I~rar~sp~~~fa~ior} Sarvlce. Tha ~u~iant t:~itai~ er,suie Eat tner~::s no tra`s~o ~t ih~ .
~ti`stnn<cr ~~s(o~ated Icx a~gia c~ri~n'n a 1~ fit€ penm Bev#[iiq ~a~~t~rct~.ung -,ray.
~il~t'rd~tng of I.i~,

~tQy
.

~

~-

- -

~.

~,

sriYii#~ At~~ f(p~~Yals

(J,# ~vTtCS33GCnstg~;~t'pPrdvafs Fxce~'.agothtnvse per~~~cir:e(efn,F~~lst`~i~r9y!
,shall b~ responsiEi e, ~t ils-sets ~s~;fob af~lz7q(ng ~~:~~dn~a~ilci~i~gg the ~neci>~<~y
App;o~r~.s,lit# ,es~acl to ihP L~~ ("ransporYaii3rr Se,~~a ~~it~«~ain',~.~3~i.,e afL`~~ T~n~eE
i.ldJdii:g Oho nocassar~ ~P~ruvals u(the E3rtis;~ t;oiumh!a Jiiliti s L'~rr;nis (o~~, ~ia~ snail.
,:
~esuresucli?,E;~~ovalsarodctyt,~aiis(erfedor~~vvi~le~iol~2eCust,,anerz~i~ie;e
appro~?;ta(e. Tfirs ~;i~t~i:l:ersnali use i€s c~ninzetc~aliy reas~nab(a ~°Ions tc~ assts!
F'S~t~s~CFneir~ylrto6ia;ni~gsuch;~ppr~v~l,s~~ehef~:~ec~ss~ry,
Y112 ~Ttio GiisfamQrl~pprovais--7f;e Gusiorner sE~alJ die res~~ris3t?7» t~ls ua;o a si,for
obt~ln[,n~ act mai;~[,~ir~~.:g tie aeeessaiy ApprndalsYequrQd fcr lha sicra90 ai t~j~ trt{~~
T~~.~c~t~+fiherustamFrdes{ natediaeaifonarrcishalf~R~uiesicfsl'~~~~~v 3rr~tiz#I~.,
trartsfar,e~lorprU!~i~ediaFo~listiC~netgyt~<t~ere~~,roprial~. i"o.6af~~.~,~ergy~s?i~us~z
{S~ corisrierd:lfy ~easaua~6~ c{4~~4s to assist the Gusian~es Ir1 ~~r~nui~ guC~t A~Ainvfll5` ~
Wher~~ei~fisaiy..

_ ~

~,
~ _
_

~t~l, Tert~~ti~alsn

~_

_.
~

5~.1 t~~flr~~oth(s,4~reemar~tshaltbalr~d~t~t~lkunder~h[sA~reerrren[ifsU~tip~rrybecoitt~s
~ ~ ~nsolv~~l{.3~esanypracccGin~in~nLtts~Ecycs~a~YtrresUi~s~at~~sr,fa6yn'<s-upf,tia~a
tacerya€ orresei4`¢smana~esap~a;~E~'di4~t(tiasp~~~~1~~anYofits.lss~tsorseakslhs"
--

pale33 aF~B

l,

~

Y

~a~.yeti(cf ~,r~ysla#ti~a prc~vi~ rg.psate~Yiar! ti~~tt craditc~s. 5~,+~+~ect',o secUpr~ tS o,tht§
Agre rnent;fl party lc ~.~is ~>,g>eGinent sho(1 a(so h„,i acf~u~f under tti~S iZgreenlcr~E i~SUGtk`~
p~~4Y~ ~~ ~,5 oia3e~z of ~ n~atGr,~t ~err~r c~~sc ant agrcea enf, c~ i~J €I~n a~ ,r(yat:~n
frti~iozr.d ~i _. ~Raar leis-A CC=~,r,_rt,is<b!~~ng ti,.~ih ir. ~[r~iiaiiga,fa ~are~(a ckrnp[~!~~

applia'-~~A~spfa~aE ia41~2stdrt~ulatansaspror~~~ci:n:;i4~R~Fe~~r~~nt~rcyid~it;
_ -`

~

ja}
~ ~

~

j.
..
~.

~

~
~

-

ih~~aUterpart~pcnvldaakle.delauiG~agparty~ri~ha~rnti~~n~~c¢srtsUchdniault;
~~nd ~ ~ftt-s3aY:g~i~n"f~iln c~t1i:I~ to c~i~a ~ut~ a ~fau[t ~ ~ Cu~x P4tzud}s ~A~
Ups deiaviklrg p~rt~~ farts ttr z~r~ s+~cf~ deTaugt hy4#r~. axoE,y ofit~~ C,,,r~ °~rPc+i, nth €t
sueh~si~fau4T is r~s~t C~~a~1U of lteing car~ft v491~tzr~ Illy Uute Ferlv3 t~ is to
cc[~b~te~rr3)ngo;~df~tEh~ha=.al~tngals~zl~dafauilucenrecoip(4fi~tiit_hpttcti
~~ frontthoo[hvrpa[tyatitltacr3~tin[, fa a~c~en~ty~~urs~:ett~scvdn~cfsttt~.de~stf `

~ -

~,

~ -~

U~erGafteru~7t~=~u~efl..
~~ ~
'

~

~:~.'~? ~t~~{t~rlytoth;sAgreentcntC~~nd~~~ul'4€ t~fistt~reemenl,t~~e~tl,crparPtntayalSfsu~tion and ~~~hCUt IlaL+iity thetefore_trr praj~taivat~ arP~cthez;ri,~iht or tatnet3y tn~ay~u~ie,.
~
3erri inata ili[s rjz~n e¢E,?tv~n4d°d ltaat!ho d~ta~fUrir~ Party aa~ ~,iy irk ate riveand'
os~~cg~~t~~~~~±~?er~aly,~!~~nt~s~t~rlurpa~s,ett(~a~tss's~a~'sai~tten.isuticai,~

-

~ .~

lemiigafe this scsteett'~Tt~~.

i1.3 ~i€~t~r i„ rfy'r.~ >.y ~c rr~~ri~ite the ~gCE~~l6ntet anf~itrzp upongcytng 11~r.~i nd2t'days
~j~~~rti>nden r~~~~:~ toil~o ~t`i~,r{~aiiyy

~'~.

~tcf;~(tiai4a4 ittsurari~e _Ftrtt~uit`~ttt~~f~

`i2.i

frisivaatcaR~,~ftenta~i#~a[.titvC~sfvnSbt'-^ ilhoutlfmi4rigs~~tiit~ ..T.?F(f2ei~~ICeii
frsurrtc~~ of i?~i~ StY#edi,~54~,.t~pL'ttstor~:e~shail~b~~ r) at ~1s Qr~n azge~s~ ~3~;nletr~
d~[~t~g:~c~T~r,fioFtheR~'~.~C~~~i3~~€~~~tcsd~da~izouf<vPo.tisFCc~~ggp,t~ta~a;lsn~~g
i~tsuranc~ co~u,~.~e:

_

~

_

_ ..

~

~~~ ~ i~~arf~a~s` Corn n~a#roes fr~svrrn~r ~n s~erd~ncc ~ ?!I~ if ~ [~Pui;~ry r~glit+;~tenis
in~T,~4~~hCa3umt~i~_ford(~I~sfl;ii~ioyce~~r~ga~ed3n_?nyo(llt9jy'~'rkor;~rYtce~; ~ ~ undar~~is~t~r eriienf ark
,..
fti}~ aa~5~r;:rr~i~~i~, ota~nr_=ifi~ono~a€~ttimmcsEssi~l~k~ty4nsuta~ia~~yathgrli~sut~r~.
rau raga requ'~~d;;~.9~t[;

~_

~

~~

~ ~

~

~

~ ~

~

~

.

~

~

~

~~

..

~AII(av~tar~r}~}~cficiasrnqu~ad~rs~~irt~s#~alIp€~vf~'~Utatihe~€osuf2rio~t~ri[i~respr,~itaIfi[s_
q~;eer,iPnt sna!tnot 5e ancelled nr ctan~a~t it~kh~.ttihe ~-~si~r~r ci~i,~a a: IUast i~'
~ ca(~1dat ~aj~ ~~riitlan na16.c# to F~rti~ftG £a;eegyand sh~tl.,~e ~~rc;ia sed trim [asufe[s
r~:glsieree (naiad 1[c;~rts~:d to ~t~den~•rife ~ns~r~nca'iti~ri115t3CoiiunEr~a, 4Yhera tiio
Cus~a[s~6f faiksio c~~fipiy:i~~ir~(he roquiran~anis of GIs seakion i2, Fb~isBC.Er>Ft9Y ~~~Y
lB~:Q:~l~~t?'+:eSSary~S1Q~,St3:aife~.t:2Fi~1.AtSit1l21~7 t?i9l~gGlr$ii:~t~3{Ft~tiCc~ tOV~fdge att~
~iUSlti[i3i?E~1'~~J}t~7$115.9:.
_
-

'I~l

-

4'f"ti~~l]13btapal.t[Sn~i~t
~tlsUla~C~A~2~{U~1'OYnottls:olFgr~~~6E3GE,t~~Qy'r~ai115$C£r~
,,
rxpe~st,t~2a,~.(d'rt ,iii ~n~ fiiits T~ ~~n of (tie Ll~lG Tia~fspor#a!?gtt ~erllca A.y rceh'enF a~i# ~
j?lav~d4pYc~vit4tl~aGu,iutiierupvni~guesk,ihoto'I~r~ingir€vur~nce'cnverag2:

~ ~ ~.~a~ ~ t~tstk~rs'Coin~e~;~a"~~n}n5u~~nce~tt~,a~coKd~r,ce u~~h tt~e s1a?uEcry re~u?r~:m~~~ilx
r~~ritis9~~ci~~nf~)afa; allils~~r7Pi~Y~es~,engagetl,~aant C[h~-~urhor.~~y~v~s; _
urdnr~Zts;l~r.~9i~1r+rat £ ,~

~a~~~3~ oF~B

i

t
.

.-,..
d~F~,~nd~rtGg~tiy'
~esecatCn~nr:i re+st Ga6~rbifipsUfa~t~tcrt~;tWyLiUiY,
~cona~~tl,ig°~ieC~fasi~stas~i:e.
ccu~€
t~er~~n
~niNi~n
5i`
~~uaf~
dart?a~~inlhe~~i3
reant~nt.
~t1dlt~tiTYhiiurec~ ;,~C~rr~s~ectif t~~~~g
h~s
~fgrGY~3~,t~~tit~o;~~ uraR4a~C~ill~re~e.~6i4.i
rS~~t~41-~tc~kci~s~ulrertfi:erel~ah3
I~i~:~rcr~i~iiig~tleasf~ft}
r~ttita
4r51t~a
~aegerf
~artl
ncel~~.
?
:
?C~rc;ma~tsit~~'€w4Gti~;
pnd sh~~t be ~urcfiurrd Iron ti~uters
C~isndar c~ay.3 ~~tt~ttsn n3;ico fo the ~u~t~nti~r cetr[Eriti~hColw~~~ia. ~,;ltt~rorOtitSi~fw~
satart
rit~in
uid~nv
sedtot
liGeat
tey~s!Grzdlr~~?B
s o[ Ehi~ se~e~u~ of(ipi4 f~rea_n~coi; Ih~
Cre;~y fair t~ G^(~i~,f~~~iith uhe requir~roant
~~sl~a~+ltat~~ ~a ~e~iu`rc4irsur;~nce
t~
a
~il~ct
rys?ap
ecesse
a3Li~~
is<a
,Cf?stom~rn;~y
S~:.
~Ys
~~.{~BtS
~it8.1
flC
'rra!f8~z~5 ~t Fcttis
_

..

.'l:

~

..

3~

_ ~

~

_

~

~

~iu&'ut~n~trtta~~~V.ersa~~

,.
oaEarni[iv~~f,foXi~~~~Er~{~t;c~,tiaz3g~r8us gecuis
~ Cusp[amaaanls"ni~an~taQ.IIu?2~If.~7tyc
13ri~
}:#attts~aturat~~nviron~t.rki~
,:
lease,
,
r~;ent
h;cl~v
~~c~~;r
ttiskar
o~hcfsu
er«silat~i2tora~~y
i...~~;;~ r.,..,;~..:~-daF~~xl~£~~$
{~~etytoeaus~,atsdm~l~ant~diata.~rlutu;oum<3,~.~~ih,ardit.-,.~dasany`r~dieaCEs`!iN
itieai
ihumar
I~~ktt
~lcr~~
tternt
~
,~
Y!at~i~aEei,'nr~~nsv>:
~,t~r~atar~uaJ ~f-abov2~~3utidl2{
~;~aiar;als, as5es~gat,« <tri~is, o;ea fornialLe~y3 ,daa4FreuSS~651anc~sorg.~uts;
hces
subs7a
:~a~is
daEaer
xr~is.
~ ~allutants.~htor~~
afa~~cL t.~r~ta~t;~rast~~Eaaylvrc~,
aaar;!oua.icrr~sivvcrto73csub~ta:icss;~
r, ouaue or a;~~niter subsla~cEi.
v~Jxip
gas
}'qui:l,
sc1'~j,
ot1~~t
3€~y
~+i
nts~
~~~9;c:des, ~s~olia
~+i;
3~d`ir~o=Ue~~naenl, ~eder~;k+r~;~5e, 4ransp
.tie s~~t~+grs, ~riam~~ael~r~, d,s~o~a~,~iuSr~t~tenEc~'vrhi~~slsE;otivo[~itaie~~korpr~'~it~?e~~:
aenuit<
lira-kh
ts~#ieU;~liaaorrete~€ss(
cpn'~~'I;d ~:;ra~tt~]at~d by fait. ~ ~ .
,.
s that ~s7rt1s8G ~En?~rgy ~t~if 1Es iuVt(st~ye~~;
~~ 2 T€te~ custom i acnrte~r,fed~es €~tul a~{~tt a;rd sMa'k noE be resp~~~stota (o~;~n~
~ibf~
esga~ii
got
ars
s
~{~car
dGect7rs and
the tui~r~,(n, on c;ust~~r the r ustamer'
+~d
~ ~~t~rira❑ts r=avr present, ct pi~senl in e:
i~lgr~te~fGtaz~C.eff~'~~Cu~alor~or6P~i~i.:zt
ayhav
tlrat
r~~af'
0iihak
~e;~~natedl~Uii~~,
~ Cc~~tgmira~iis is a,iirecf reSt~lF ~~~;
of~5uc1
nCe
E~rese
;ha
that
e~t~nt
lha
tl4
~~ycaL'~n exceg
y or gf~ fas ~,ijv~n_t is i~ ~av~~
tfie neo'f.~n~ ac,s ~:omis~ici?,~~,(Foz#~sHG €it~~9 SesYtca:
~n
SC~Ea?i
Trdr,s~
E~iG
1h~
~I
M3
i7
r~i~nat~la c~~y,

~~. f..[t~~~tatlstn oE~.tal~itEy at~c€ t~it~~~~tniE~
~~
_

_-

~,

~

~.

_

~

-

~.

~ .

~_

9

:. ... : .

t~=o~,`saG~n~rgyaiad.~~s.~n~ofuye4s~
ffe~~us~merack+io~~,t~0ges~i~d~gtpps;~h'+
~~:i '
ds?aa~I n~F6a ~es;~R4tslb~e fez ar~~ ~ta~nl5r
foCSlt
~Sit~a
rec~~,
izpt
ara
s
~~CE4rs and ofl;eer
~cea rQs, d~>>~ igt;~, cats, pe~t~,tlt~s~
de5,s
~~s
dvmar
e~ls.
.
jud;rn
In~~~rs su~s~ ~cii~n
r~[s)I1cu~tesi~yUe~'ustor~eroc
rs~nfl
u~at~~
leesan
flegal
r~ga(
~ttd~ezponses{IncI~ui
,snits act o~is,.}uc~,~pent~.
bssas
,
c.aims
such
uxFetit
the
to
!
atop kt ird p~~~Y ex~ep
oa and oxTe iscs(t~ttladfTli~ a1~1~ga1
penaE«
costs,
es;
d?n~~9
ljs;
ac~~Jf
den~an~s +~o6tti,
of FR~U E3C C~ier4ys i~~ca~trt~E;~[s ,
(~.es znddf~~urscr~acnt }ara'~ r~,rect res~s t
uct of Fail~sfl~ ~t~t#}j?,itcen~p3?~~~s a
scohd
m
vrlit~i
~r
ge~i~a
Ag ccnt~„t ar t<<o ~ta~!
n tvCCd,.
otialic
F
~~an
LhC
~1g~5?o
tfAt~t ~Wn [n ¢4fiCtnt
Ca~~~s,.
id}sarn,tc~slueir.>13G~na~r~f2n~iE~~:trip
S1~#=~ ThaGu.,!~a~e=~z~€(t~t~at~9tn~S' ~nJho ar'~y aaa aflc~21,1~~,io~sa5.8u11~, uGtltsi~sr'
t
ag;~ins
;~d
f~arrt_a
~3is
d-;re~f~sts add offt
os~ epsls,~:~n^Iftcssi;d e:,pvnses;
;ug,n,3nts, dan~~~~Js, d~ats, acinunte,dan~ag
~i« t,~arxte*~tstieltri~3~rs.lo~ss.~,
.axee
nBi~Ss~
nctd~„t;u~~ef
tiees~
(~itdu~Jir~~aitiegn
ts,fla ~~a~es~cc~aRs.,~en~.Cas and.
~C~un
daht5
r~s,
dern~n
r~r~,
soils; ~ci o~ti;;ud,nte
~ ~
}ts~a~aatltt~rx~e~~uittf,Fo~1~sBC
~yea
i;
iJtsioutsar
eu~ans
`
lteg~il
expers~ ttu~+~g~,

i

C

p~tg~:35 cif<~`u'.

~~ef~fs btearh ~f ihTsi~greer~t~rt; ar~~~ r~~+"`.~e~cc e.3'(ffu3 m~~c+~r~uct c`~cs'.~`.3C
~r~er~y, its;!erfsjifoyatssof c~niraC?ctrSin p r~cr~~~.'h3 b~:e LNG Tsans~ru~ta~o~z S.;V'c«~,
~ot~is~G ~~r~~ shalt ind~snniE~ and ~int~ tt~renles ~~a,, C vtn€ erar~t ifs ecngin}reas;_
directors end cfllcers k~rit:anr3agatnsfisny~nd,e I ~?~,ir~~s~ t~ss~~,Suits,actions,
ju~~rr{ents.~i~ntands; debts; acec~unis~darria~e,~, cost,, pana~~es:a~rd~r7~g2rs~s
(ii~~or~r~g aii I~€~a3few aniE dtsb~fs~r~ten4&)~~dsitr9 fro,~i ur-gwi•p~

1~,~

9~tiSBG ~'1EY4,~! IIS @Rl~l~yt~es: ~~'
(Yy~ -' '14r~ n~:9fia9*~4.7fl~~'S1`t1i+D~[l11St~nduGtof
, .. .
Gc~n1[ac4o~s; c~
(l~ . dhe bre~eh ~y ~EiefisJ~C i~t.Clg}; of Ufl~J teeni~tiE
~ciiis9r~~n~r~ysliat~i;i(yta~l3eCusrum~faQdtl?~~trsti~u~r~r`sliabi~"~ptoFait2s~'GC-rierg}~
u~dec~ecli~niS~Fth1sA~,eQ;,ienf~ord~ntags~frot~isn~~ausati~rhatspa,~er':;civr~PrtobifC
~;flf tirniled to a e~use ~i1 tha nab~ra of a breacfl c+t~ nratsdal t~rn~, co~i~na,~l, eoreerrer~t,
roEi~ironcrnb~igat~~.:iu~,pos~tit~ri:lerti~'s~Sgr~:eirtaRl~egar~;tasaotihef~mt;sjQEacton,:
Y~i~rii~er (n c~n[ra~.E or f,.rt. lRituvi~;g neg~i~er~o nt ,kb~t.r~lih~ c~i nt~ati~{~~~> arla;t fi~~
`__ .:1im~tPd f~~ ft~a ~ay~,~ent ~fvrB014~~}iages ~n8 suGlti da~rta~es si?oli in no ev~:rtir~ {ia°
~4~te9aCu~xcGecf-~ii~3~~1~0~:eriho~r.aticfthisAg~,;eme~>.l. Es~frgar;,:h~ss d~i~jl~:
~~
~:~yilt~a!ofhr~da~rayUS:izats~ou3~JOlt~~trr:.obsxaeovrr~F,folron~2nr~QU~etpa~typ~rsu3r,t
foU~l~Agraem~;itbylakfngapgtc~r~~Efland~r~~iier.i~ltyr2s;~d,.a6te~c.,.7stnr=~duceor.:
~intii ih4 ~ritctiiitof such c~?n~vagrs a~ aainu;~Es;

~e}:q
~,
.,~
•

-

'
~~,

-

'f4~ Nntv~i~sti3noirr;tnafcr~*going,litr~p€+ve~Is.121. ciItierp2~fy~c~,*es~rsit~~~ariiabti3v°t~9L!'
~;~ts~lgne~~:~nlicr..nyi;l~iresl.cc,~s~nu~ni~ai,'pu~itc~is, s~,er,~~taryo>tne[c~ei~tatdai~~~~es
of itio vir:r~r of an} t#~itt~3 pert, .i~>>in~ t~i~t of nr relataa t~ 3t.e ls~r~rrnenlr irto;.~dtnr~ t~~~t_C~n;.
IirriiCec~ to loss cf pru~1, Jess ~~ ~p°~'~ rtuc~s, cr ath~r soecEa(i3ri~~~Ojos, g,e~t it t~s Ioss is
~cliraC^,~ attnhu13E~1a ;~ th~=~eyl{~~p~eo pr y~ni(fuS misegr~d~.ctCf_s~c%~~i~~y~ its emptoyeo^,ce'
_
c~nirai;tc~ts.

~

-:~

~

~

~ ~

~

~~

-

'~~ , .Fc~rc~ N1~,atFra
`l~.1. ~xe~ptti~ntisce,atc~tc~apa~3y~o~t~a~iar~~alt3attPpay(n~nid€rgut~dr~r~a~tgre~~ten4;.tf

'.
~-

eiiier,garty is vi~at~t~. or f~Ds by ratis~n~~~afF'otce hiajevr~ to ~or(orrr~ Jaiyh~le s~rti~:par~any .
~Ll~gaUo{~ at ravtnant set for[h in i~tis I;greamt~nT, s~~i3 (nat~litf ar 1a;~ar~ sfiai be deeA1~~
n~~Fioh:abrea~i~Uiscc-hpbi~gstiaiiorco~~ertant~^c; U~e~btrr~alwnsoibcti3ga;iie^u1d~', ~~,
ttils~,taerte;~;sha'i6asuspsnJe~ia~'~~oxtent'peees~~ryiiuddgi~i~CnEtGp~zii~~no'8ti~,
~
~
t(tac~iyr'f~~fufesoiau5~¢~b~su~tiFdreo4Safaur~.

~

—

"l5:~ ;'f3io ga:fies ln,end Utaf;thE~:t@f1~~ F~?~rc t~`3~cciio: fr31I t~aJe ilia s-~meln~ani~ ng n';ihQ
~~t.SChc~u~o,and~~tt~aujliRtit~t~gt?~~I4~ouFsiil~;~'r,reshiaettreundgrt~fsA~r~et~t~t~t .
aisq:t~cjudes

_

_raj

~ht~v~,~Qii~o[Lt~~~t~ar~tbsl~#~~~ac~~iUes~~reaa~r~o# suilaitineni~a€`
ctE~~nv;so~ ptt~

(b~

~n~v~+~fF~iC#gF.nfificT ~kcrc.ue,toPorus4Cintr~3fsits~at#t~e~Ta~kPrjs
g o f~iing:ar~i*~rgeneysw~ntes„s ~r~y he,~~~}ut~e,d ii~:tr~~ ~r~anf of~ar~uB
Ener~}~s,ps¢~l!ne felu~ e .~~El~ec dfsnigt3~n to tt s Foi~1~~sDG F~z~ryy ~~ysk~ni;

~
~c~

disrt~gi~on7~i ihltst{;a~t}!hau2iisgs~:reices:

i

~

~

._

~~,s ~►~u~~AC~i~~r, sTV~~ ~~i~ pts~~~st~z~ s~~vtc~ ti~~~~ta~t~
7(s cas ta~~aF~`~cr~o~r s €~r~n~~ ar~n ~tse~~s~~t~s~~.upc~ t~~~~~~~rr ~i~~a a

~a~e Rt0 a~.tlS

"F~~I Sysien~"rirean= tf~.~E~R ~ra~~i~ii~fon'sy~tern~
...
«`~orist~ lta~ateta" .~~?~r~ns any akt5 4F GOd,.;st%k@s #f?~kot~ts, nc athet tndiistda.
i~'errupt~ans
~ecp~n,
ruEers
e,~
di~luit~~nst~~, G~Yi€'-tlrstut~~aecs, 4rtes~~~a1i~! se~tr~~is oI
~r c¢~d nrrlars, ~raseiat of h~tur~: Valid ~r~ier~ sst any ;egulalory ~xc~1
b}~ ;{~~ ammen~....

~av!;i~ ~raFGt~CfnSdFCktvfit..rc(s al i}~a ~ubitcBneli;y,1~28tS. raUls ~IBc;oists, ~n~u~tec:icns,

€a~~ua or iea6il~ty~o secu~~ ~t~~~ar(els ter iabata~;'~y ~a~s~ i~r ceg~ ~P~o~s ~r orders c{
.?cs,!3- ndsl~des, iIq#,~iin~ eari€~gsta,~s, firs, s ~r~as; fr~is; .,
Bove€j~in~pl svttt~t3s ~p~det~,,
v~asic~~_,o~A;c~ions bre~i~e9s Vr a~u'dent fo n~ac3t3neiy, :I€2i~Ct~cUa~, >t~ra~, aai~
d'ts~se~isl~ig egU3~r(CB~t, ~rtdEnB$ ~t pll}~s,cr freezlrg ais~eli9-~rf'p'f~8~in~.s;~r 1 a t~il4~r~ ~iT
M
ga~~-suPpfS` te~tp~ iar~ ot~~oi{~~mdse~ trir~z a S~t~,~I~~~ pt ~~s,,,-,~r a d~ct~ratIen of otC,a
~ttafe~n ~y ~~as ~"iaTt$f74rt~r llzat r~5ulls fn gds #s~S2c~ e~~Ya~iati;e (cr ~4Tiv~ of t
IntaTCritEi~'C3igri T~OCR1: ~f:an)~ nta;o-r ds~bl~ni ~~•~nt ~~r dreumsYaner~3n t~l~t€OA ~6it~~%.
~~ :3~:fs
nar~~rai ~peraiioi'~s ~i tars { criy vv;rce~~1.+. Qs ~ ;~r~c;.. t~h.c;~ ;s'.~Gy~t~~'
~~ ~~ ;:anE:vl of the ~a#Sy cFtt~rlty alfecied ani3 tesut!s iii z~ mate~lel~i~tay, IntB~r.:F~~n ~ fai(urz
h;~ suciz party fn ~:~rsytng out Ita~b[igaLe~a undzt ll~a,~~r~a;~~l ~~fe~~£~~ +'~•eVant~~:~ „~ ~
Canslokbil d~a tornoi~yencaoflhr~ ~a~.ria~~~i~~ F~ra~ F~f~~~~rr~,

.

n1t3t~iGonnecllc~i' P~ii~t" n~°~ts.:lli~ p~lnl~ t`rt ^ra ~~'Fat~fs~G;'Enec9y ~at~
~nte~},*,sc~s v, tti ii~,s €aci[Ues+~ft?,~asCroast Eri~r~y #ra~ ~lSt~as'

~.

~

~

_
~ -

-

„~3~t~"'t~,o r~si~qu~b~d.na(uta"~as~:
"i.ttG ~a~ilfiy"~ is the L~~a Prr~'t~cl?~ and ~trrraga~f~citity a~ ~~~ti[~E t{ay~s near
f.~dy~~~it~ nn ~!z~e~vrur;slnnd;
°~.I~tl'~'4tll~ci!'} ~i.4S ~li9,iY382Afd~9 3<I~ UU.~ ~R &9C~~0## ~i
.

~

aas`G~fi:G{i~Ja(#jlSix.ftt~~I~$~~$y",~t~r~.@~¢i"~.~~",$$IY{~@S°IOtiE.ItkSEGr;f311~i:.

"SS~~ipii~Y4f Gds''n3eans~ pattytrhoseAS natut~[;4~s ~e t EV[u~ f-~E~:.:
'T`~ik~l" means a e€yageritc r~sepiai3~ ~s~ tit r~c~i~fn~j sianng 3:d Era»s~vrt~ng
L~it~ tn~iuds~g ivit~oUt.~i+ntaEtari, P able Eankers., 1ST conta~necs, ~ess~~ a~ ir?het
Sim~lac~cl~l~rFiv,~1~
"Tarr~i"`his the ritet~€~ri~ ~ffiout{n s~rfi~,, z; ai d.
-

s'Traitsper(~r" rrluAna~'testG;rast Et~BTgy fnc;; FariisBf; fi;rnU6~,d~~t l€i€., ai~~,~ity'olF,~#
gms. ~iE~pe,~n~ ;~~ps~~;atio~s~c9n~pan~ cc~nec;e~ to lfi~ fa~i€iGas of ~ '#iv, i e r~`c't,: ~F1
tecetves nalu;al yam tc~r ti (i ~i+~t~.tse~:o natural c~as ira~2s{~i4aat~n ~r sale;.
i

_.:2,.
GAS:LI~UCF1GTi0~3 Si~fiAGEfd`Or!$PANS#YGSEEtV10EA4:SEE~t;~#~F

z.

~~~t~t

2:i

The cumm~nc~ment ~#a(a'fat t#ts ~roF 1Sl o(l. G Ssr~fCO wider this,;il~r~amenf {s ths.
inke~ .o~.JuttQ i, ~i4 oP Such ilat4:rxiti~ed 6t-FEV! ;v l~Lt ~t~rsu~t~t_ acs s~ctipr~ 2;

€`Goreirrit ~rca~tznl.Oaic~'j:
2.~

~Fho CCcFa of ihisr~~~sett~sli~ll c~tU~u~ u~t~i ~~Yin~ai~nn ar tr}~ of f3YZ Sh~tzg~i arKl ~
[J„ivery~ f+g(ee}r~r i manebs~rIIesi fhb par~res as c=f i3r,uacy'i4, Zi34$~.{tlla `1"er{~'} anrs`

~

~_

as'~ r~~endeel Iranifinis is time;.
r.
~~3; .~ii~t~ri[i~s~a#~1a~:Sect~n 2;2~ Fri t~SaY;~tt>v~d$ FEfI# ~~i[h ~ tn;months<~r~ila~ ruttc~,of
t 2n~Isc~t at~riy Um~ durt, the ietm~iC3~u A~ee~~os~t.
..

~

"iF::!~'

E-tVf W:.¢ p(0108 ~V Gds t'ittl[~CI pr€t+F.~~$~ ~i3~csS('~t c~a~'~.uilhil~ ~LCt~Li; S?aiv..~~~~r'1~

Yell nol~~] !~~;i tR ~tt~tin;~ ci ~.ny ~~ueC;~dc~ta~tga°:iri ti~~ G~r~itster ~,~vnt La~a?t?t3 3a
daisy irk tit+tr~tanc+i#ttEnt of can,truct~o~t b!' i~t'e 1aCilIN{ Ii~?cessary I~ ptbtrda l,i~C
€lts~ansa~ S~1vIc,~:.

.~

3..

1.td: SF~~~CCE

3.'f

IIurii~g"ii,a jc~ri«~fl( ~hls A9tr~ar2telt~ f~Y! i~It ti:t~1y~ g~s:supp~€ed ~y z E~ ar_~Fi:&.' -.
c4st~rjsi~ far the ~u~p~ a~r.a~zd ~teri:siss€~ and ~is~~sa s*.~ei~ #.~~ ~1€~a tali cad {tits
Lt~~. nlcs°~pzo~,~,edb~FElorF~6s~usfort~ers; ~1ie~r3ts3~~F5h~'t~~ur;~tC~t~eir~lei.
~
f15~s~a~t tAa 7aiiker ar a', Ih~ avUe€ ffa+~}~ of l'r s,F~If flte€e~.aS aPg~ic2bi~. fE1,1t~iI,B~,
al! tunes ~° in toi~r~Eiance v iLti ih~: reyu!re~i;2~ts cif aA appl?cable [~ti~rs, Hate regul~tr~+Os
~tid.gfts ~~ any.%gisialirs~F3od;~, ~a~laae~r~~en?af zgartc'yct`~u;y eoe.slitofad ~a €h+~~z{y, ~.
t~~t o[.,Iz9~~~t11et1 ;nctu~i~r~g,6~t not iimit~d ~~, €f{e fed~rat Tr$~sF~rlsi,'caOf Pa~ag~rc~cs
G;s~,s tS~ t#ct atJ assxlafed r?~~u(~Uons acid Rr3.t~S , Cc~~~aiRia's ~~}rrrc~rrt~t~ft~l:
Sin sR?en~ ^ct-and ~s~ac?.tad rer~vlatdo-~ ("I~tst~aiE t~u~Ca O1i~s:eustoiaer~ ~ta[:ata+~ .. ~ ~rsoitjt~i, vali;c!s et T~~tk~r p:otideci qy ~(s custe;c1~IS ~C I€~~t aj~~ists !vt I tdG SvtvtC~

~~

.. ~ ~

_

nt~~is':itia~e3e~;~~rn;z5e~~sr
`3<.~

~ot~~ttisiondFng seci~oit 3:,abzive, i"v~fl.it2y~t~ts."stt';atfiscrelu;~ re(v~e t~, ~ro~i~z~ Ct~G'
5~t1±t~d~tQ 8ny of ~tt's cU5lotr~ere. €f Frf FEV3s tipfnhs~i, [H~ supply oP ~ N~ f~ 5t~~~s
t+.tstiY~T~r t€2ay 6v co;~trary f~ a:y lags. tu~~s teg~jla4(Qr~s end orders of any {BgEST~~ik,
b+~~ :~~?M~uut~enlaY a~oncy vt dtily ccr~slftuied ~vII~otEty n¢~~~ ct 6er~~(tsr h~Y,~t1g .
jurlsdt~~`a~ I~~iudin~, but rtvlJ'ni1;Ed t~, 3}ie tedC(21 1'ranspot(~[rah cat Darigato~3 taCs 5
AG~.~2ItE'it~ AS5.O.Cld~ed r891tla~sotis t~J3d%P~t[Usi~ GD1t3tI1h}a's L-RYlfc~1?Cn~ittl['~fLttt?~P?t14'.1JI .

~~and assac(at~si:tegulatians
3

At least 2d ft~vrs fig ed~rs~c~ of iha U~y stf fi~~`5.ok ~fI'~ GysCanief:s?slestr~d i~ad?ti~
Lme. E["t a ~~#'~ t;~isio~;er ur iCs agent, as the casa,ma~ b$, i'it1l g~avi~~s ~E+1~ ~y f~Kor
et~aif, ptcr lci2:4~ a.n~. PadfECStar~tiarc~'~irrF9ott=:~ Ddy~.~fftStrcli eI~YetUme asrn~p, ~.
ti0 ~grae~ to (ren~[ima iatime 6y Ube par~¢s} stzcF~~liitt~'ma~¢r3~as m&#.b~~~eq~~~slz~f kiy ~ '.
E~tC. ~ln cn if,If.ti?~{Flc#o, bu# ~s not Eni'sted to,E~i's~tcd fisct!storslers'requested;yuu~,tst~
_~
,.

GIiSltc2flEFAe3tR:~,sTt~RtsGE Afit?Ct€Sf?ft~elt;G ~Er{1+1C6itG€;~tFiST

~ -

4f Lh3G,Icx f~ v ~-ko~z t}:~f,l.oadin~ ai'7anKe~a ~Iti~ i.~i~ s~ai! 1aKa~ Maze b~+t~Y~~?n B flrl
~

~

-~

.

l

~

~[tt .~. +~ ~~` Fi~€ilr ~phC:IG ~f3fl~s3ii~ 31t1f8~ ~'~4i,Ti~3~ ~~?FCit~,{T ~fit~Rji:.~t3(C~t Cl~17~ ~~17~fS~f
GQ~t1t 1[ti~ $~8~b~d1'} ht7ttt~d~~~; ~f aunt OtJtCf t RiziS ~S $~!4£YI'U(Ktil ~.y t(ttk ~8t~385 ~fOtY1

..

F

-

~ .

..

~

l
L

17nie t4.t(me.,

REV! Zvi( m~+s~ a~a~talite Eo FEt a: n is~tn~lni cf 17,6(7fl GPgaj~sutes par tY~@!t at i.~1
S`ety1~&.?~~f1CLi~~~BGrlC~ypfSITCh4th~( f01l1II11ir~C(ttSaX~f7tdtl}~~re3tCf:`flIU17tESas~q,~y ~
#o rl~Ttsr~tins~ irot~t Gets t~s f~~~9,Gy..FFYE s~tth.[~iatatts~ to;tt}o t t~~ raqufrent~9fs tit
~ach:o~ t€{n patites:

~i -

C3Bt,(Gt~1'34t~S
t
~~RT(3RhtRt~CL

~1;

9~bj~~t is s~e~taii ~, ~~#~~s t~4a~eursF, ~`~V1 sha[I gx~srtd~ Lt~G Seruk.~ cr, ~~;:h d.~~ .
~XCtt~~~rh~n.plan~ed {t2~3iiFe~tan~±l of tie ~.,1~ €~G(aL~gCt~Yaii1S F~Vi`f~ rn pt#~diag.li~z~
L~T~:Scr~ic~;.

&:~+
~

.~
-

-

~

~

~:
fi:`fi:

~ _ -

~

.

~EV~: u+iti+s~~eesp~a3rte:~4'~r~ercle!'e3tnrTsta':s.~#terule.Ft~are~mat,te;i,nr~~ur~iteak
-

~]~k?Il~ T(t3~ti~$~Ii3t;Ct3t~i'~E~7ta~tt~~$I~d~~$:Y{t4~i j~f0➢~f.S~~lg f~16~.~1f~ ~n(VACf2. ~`~#S(t0 t~~7(~~ ~; d3~. C:iCfl jr:7Y~itl ~[k ~~'C4}.,,~C~JE 1k.~~ ~2C~~1~~' ~`.~~ V~t~S c3 eOfHwSt 5£F.~'4~U1t3 O( ~l~c}6~BS~
f0aI~1fCt18a1o f6 td{~ j.~aC+~ Qk'Pt ~11~ llO;SI'~? ~^,t~tit~t..

I

~orc~ r~aa~u
~

~rcept i r F~i's ub6gais~t~. k> rnak& f~Yine~ts utcifet ilst~ Ag ~~r~~Qitt, ff~tther tarty 15 :
[ertdsr~d ,~na6'.e, ~a Yii~6I4 aZ In pn~6, ~~ f ~rn3.~'jUi~~ i~ C~atiy 4tr►.lts e~11gaG~ns urger
'h,5 I+~leem nE Efit~n dpoii s~.vtt €~tt~s r~mPC~ toiiC2 c7f tit&"p~r~i+•t~lafs o~ ua5 F9iC~
~{ajeuP~ fa t1tR ~lftet F~r#y a5 s4c1n ~t3 iC8s0~t2 QK155~9 {~t'~`~! auE~t 4R~~e ca $.
cd~lEif~itad In S,ri,Rgj, thn otiliga(:ons of tfte fratl~tzjivirt9 su i~ npt,,,e, ~~n~ra tFav ~aG~(?~'ortof

~ _

-

*
T

-

~~ '~

~

th~~~oiw hiaj~uc~ 4 it i;a suspaiytle~l nd aXe~s ~iri~~g tnQ co.it~r~uans~ ~tan~~
~
~n~btNty~s~ cays~c~.Tn~t e6lESat~d~~s ot(~=3 ~~(acfed;f"+~tCyti i~~~ ~«sgar~~~ ~ad~z~d
fiat such ~~a»a 4nly to t~is.vxiet~i llavr :ark a3~eeTe~l by such ~grco ~,ia eute; 7hs ~v~e of .
the fotc~ tr~~jeu~e snif be i~tn¢tlfad ~y the aitscted Partyt~sti~ ai! rea~~tiabte d=igenc
9~ld;dispatc~i,

~

~

~.

3~RS~G~ GNAKGE
E~cfi,ronth;F~ixv~Itpapto:FEV~nn3<<,ount~t~i~`~wEr~csc~rar~~ );~ergt~~j~ulacf~G
I{gU~st~2d ~taled'attd dt5paU~ed un~st 4h15 hgraenient ~q~al . the total saj e D~l~tt~ty
Charge ppr G'gegUta~naE~a~ud~r~g Sri}' ~Sr@rk~i,~n~s.thal may b~ttz~rgecl:by Fit tk~ ~E~'s
cLStontersj.s~to~~1n~G('.;Ra1o~Sche~iulQA6fgi~Ef~Lc~tsgl`eial`aiitt~`.~hflr2Ttttq~,~M~
Set~'~s,s, ~sa~ju>:~ ar ~itt~~;3ed ~~rcr~~;l1h~Q !a ~fnte~~.by ~El:

_

--:y::

s
'~,

CsASLi4UE~~GT19F~ ST,QRl.GEC'iF:i3{~ISP~trSlht#SEPYfGEAt'iR~~ASEit!

..

r~

g.

~}{~(+Y

E
..

_

~

~

~
-

..

_

-

~2
g
k

B ___~_
_

I-

~:
8:1

~-

siiir~~
~n tote r~oi~U€:folio r}ntJ tiia .<F~11J:~1f1 pr3:ada s~~3 Ey ihk ;.5?` ~~f of each tnt~n~ b~gH~ri ts~
fat tFr,~.~en~i~ Charye~
a€i'~Yt%s~
~ti~tl~
~yrnc~t~
Cvta~h~enecm4Ett~.vP~ho te~r344f this
~r~;tit~bta ia~esr~n trfl'i~ rei7t;;iak.
tCstL~IG Ser~E~
' ~~ ov~~ec~ir3,Efit°ti pr~teding nt~czth a .us eGlandf
Ei~~;4pytaFEVl~lai~..
~El3slatoin~ry'?ng3hp144~~CGU»iiFE~{~vtiy[assoss~
by
ti~~ M':a(~ Bc~z c1~ ~t F.ha
eharge~~
rate
to€etest
,~rr~nt
priirta
payn~?rt f~a ~n~al to t~¢-r
~; .tis Est Ct~d torltyj~~~
TQtonio-€3amTnh~n frank ~tS' Vanc,~tr~er, Bnl~sh -~CG14f~1 1~r
b~;:
contmerci~i casium~r,, p{ug ~°fo, PGr ans~m.ralctsIufed Qa a.i~,aiF~

>~,:

NOTICES

~'~

~fil
~X~~E}t~d5'I73t0^s- Cf~fV'3S~Y ~OY~C~fsj 4~hC(4t750'~O

. -

~QlL'@I12?31js c'iE~~Y10~1JE~ftt}~$5~.

Z

~ _

~

.

... _

-

_

1(i6~L'L~i:

F~~~E,t11r4t1:

`1P ~ttGiJy~i1I~Ij31X $c~2~SQi~ItC&~4Y~10(~~3Eril

£~ae~irilit~;

~~4-5s2-74~d

~~r±~3~#C ~;~er9Y ~~'~tpit~~ :~sla~td):1rt~:
~
iu7e5Fr ;~rNsgf~s=aay~ ~
~ ~
bu~FB~, I?.C. ~ISty 4~~
,
At4t~rt4on:. VP;8tra:egic f?1aCtning ctt~zoralp ~}bve.Ia~iiite€it
~ RG~J~31oiy 6~31fS
Fttcs~i9~e:, G~~i~573.74~:~

~

~{1:'~

~

its. G';S~
$Il(~~4~i~1~~BS'3Ji ~Ti£t J~H 1.(~~S` ~€lS~i`s~{ ~311~
~~3~ (2CA?$ltl:~tl~ (SIP ieS~C~t~it) 1~~4t3
it~~'~°C~(3[ftiE~ X13 2~fL~.30~Q
tC112S~{U~y.g~33~04~t'd:
}~#~fCEtii$(1~j't.;~ ~tC: ~f3,Y4~Tlt££~.~ 1k12~

~n€#t t#~,e tarts a;#fig i?t~tl~ffice.o~ atwsfi~
f'i

.rnt~ia~

~—

~

~

-

; ,.
SifCfi~. EdifQ6~i]~fiGC077i~dilCd-~'ft~F1iB's.~CliP~`3

-- -.

_

~

.111~ 4~It'6t f8r~y tEa~ECe 4f:
E-[I~#E~"P~f~y iC1~y:GhB~tg~!(~at3dt~SS Stier ~l~ d ~Y~ bY~lYil?g
-

..

.

~i~r?isF3~.~ Cner3p Ir.^c
#€705 FrasF~ i{~gh~.~ia

ITf4.~C1:'

raj,

-

~ _

~

~-

~

~

~~

~

~

~'nit ba i~t~da
~t!.ho;i~~~ ., ~rt~c~~n, another cor,~i~u+nlc~4~:~i~d~3 tn~S~-At~~~et'etei~tl
~
_i~2+~
S
OI1x~ iiC ~lj~ {a~N`l1}3~t$~CdiIl5iYti3°30~, Qrc~
~YEq ~~R ~YRIIII~.~fI~ 1`It~ ~5 :~C~IYCCFr ~i1 ~2(
~
~~~
~.,:
fain
iecfp„~rta~
fntend~~d
~ddt~~sec~th~e

~ ~.

~

~ ~

~

~

!

~ ~

~

.

-

~•

.

-

~FI=~CTQF'4YALY~EiflR~t3~iS~i~T

f;::ss~ Sn~'bie~ttk orttEfauit ~iy
4'1;~ No ~va~acr or ~nn~rEl by sil~et ~'zity, Qxp;assail e[int~rliei
uns ~rider:4l~s
11~~ ot~ar ~arig fri the ~efiomi~nce:~f. any ~f st,cfi att~~~r ~'ai°tyr~ rsb(Cga
~gs$#tk~BFlf lY[„ o~:era#9 ~o~ tte G~Jis[tt~~as~

3~~zi~+~r or Cop~~i~pt t0 ~pjcal4>r.ht~~Ctt.tyf`

~
~

~.

~1hcr P~rry:or is
~Ief~uie tsefcurdsr. r~ furv`4t a BarEy G~ cuntpla~n ur anX pct of i~te
Agteen~eak,,ric~p~~~u~
d~~are tfie other:~'a~f ha kr.~a~ta t~E delat?kt4iU?;resPec~ io;kl~is
s:.

G{iS Lit2UFFAGT(II~i,v"°EQ1~GE rj1`tT!ptSpEPlStft~'$~RtRC~ hG4~~ls1~NT
,.
i(

-

- -

-

~

~

@

of hiss± tang ~i'at [atictce:~rii tii~ues; does n«i s~nstltute a~r'iver b~jthe Pa~tp csi aiiy c+f its
~411tlS15'lt7aC~Sg~GklBi~k~C~~Chat dC(iUtt:

.

3~
~

~

~

~

H~,1ti[NGS

i21 Tha haadings i~r fie ssCUopsvt tis;tlgreement era tottas~vQnt~R of ~~ferc~tCS c~nlj~.
end In nfl tivay;~;f[Eet f#ia tnean€ng ~~ .~~rt~et~;~~;r~ rr€ a~y_~ of ate ¢ri~v~si+~fls~~P If1is
Rgss~,tT;er~,
'~~:

SE1t~RA8IL121''.

13>~ Except, as other xs~ sYa[ed to t~(s ~g~ee~ieni~ ~~Y pr~s'as~fcn ac section dec~a ~d cr
re~ci~t~ vttl$y~fz l ~y a;abuse ~sf~ lair rsr reg~la{ark ~~z3iicy ~riii~ ~u~isdP,,lion ovar tFils;
~igreer?te~1,; ttt~ :';~i~s cr e1Eh'et of thQm,.or ~corr€ed stnE~is~fuF b~~~~sc L~ ~lstuiory :~ ,
ch~z6! ~~n'~ ~fi~reu~n ba ~t~zsr~nd fo f~trza ti?ei~ cvercd rrctt> v ~~ ~~~~^r,~ani anu'~riii
nrit .ti~tY~i~~~& ~#~e,.t iha.~a~ 1 szbl~gattbds ~3~a1 at~ss t~n~let° t~s~~r Fr~~,s'ans; ~f ibis.
A,gfEg24~€IF:
;d,

~.

A~1G2~~tIE~tT`:

1<<~~ Sub}e~2 i~ ih~ prayss:orss ~i lhis secil~n:14, t~t5 Pgr~emen!~;^~ii(erirre to ~€id~bihd3ag
. ~t lha fes~€o'~~su~c~ss'ar~ ate ~3&rrn'i(~~l as~t~S 4~(b~-~'~tti~s_ h'~efiar Paft} ; fit.
~

.

~~

~ ~

~

~~ ~

~ ~

1,~'s.

..~

tg~_uai~t~~nsente#d,~ntF~dtt1~}lepecsi~~ritten~t?ilsert#2sfU~~o~f~eFpa~ty,x~ilc~~collse~tl.
~s~ll li'~ ix: etteasa~~b1~ i lkhS~e?d. ~rovi~ad ~ha~ ~iher Fare n ay assign iIs i;;+.e~asj
nt~d~F this ~reeniani~{aj in-any c{~tify U~af, i31 eG~f~ crr.tr~~d;re^:'y, t~;ron~h or e of Rie~v
ihteZ~2eQlaries; cort~F4ts, c~r~coi;lr4tfed by, ~; is under w~TaRi~n c~nGo! ~~~fth ~~~h Pas4y;
~b~:[i~:'~i~y t~3iGl~ into ti,nich i': cc~ns~iicizies car r~ao~gi~s or (c} ~s security to U~o l~e?rlef~~€
,
efs~e~~iParC/, rr;tnouB ii~e gt~r ~vritton approval dt~
a~~trltiebtednES3~ Pr3sei~t or fut~ir
1ha other Far;f, ~~Jt rya surh asslgrm~}zfi:i+n'~ ~per~la to ral~t+~ ihaa~sEgn~~g Path df ~tiy
vI!€s vpGga~(orss~ader this h~1e mst~,: kny Part}~s f«~~~f~r:~~as g~~~~~snt ir€ 4i~ta~[urs.gt
fh]s seeuGrl ~i tdtl6~ vald.
r
I~£Sf'UNrJTQ1~-1~~' FO~Z F}31~~4~~~:

5;f ~ ne[~€e~n ut~ Parties F~~{ Anil t}e t~emait t~ ba in ~~ckrs~ie cnntret'and sesscisn
r~r g ~s yr~icf~~ls Uia sett eet ~F ~hes ~g~e€nQrt and sgdt tre res¢~ns bye fa[.arry dar~?8~e G!~ _
~~~ry r~utied Iher!ib~ pnarti~ th8 p9[nl'o(tran's€e~ pf idlasei dot ~n a ~3 t'ts~etrtaaj?;.
li3~ Nat~.~~, FEI i;~1 be deeriz4d to bs:tesp~ it>[o to,~ a~Y di~,~ago t~r~ljutyar ck~u#t~ga.
cacrs~~i;tlFriab{ ~,ffcr[he po?n# aF tivht~,li;~~:1 ~r Fr.Csc~[ston~ejs tecetves gss ~ur~uanE ;si=
#hE53'tigr88tnCn1,.'

~

_

~

,
r

~

s

~

G_--.
~s.4SCkQ1J~~7YCT1C t S+C~RnGC,'J ppl$PcriCS[ia~5E13V(CEliG?t~E3~'Et3''

sr
~
~~t~.~ tT~ ~tS

r

(N[f~f,~t~liY.

fi.

F~l he€eby r',jdsmni~es ~nJsavas ~~5+~ ha.,n~iless iron and mains# a1C ctalr~s by F~1!s
vsdor3iet~.~i1~t ~~tiy otr~rr thftd pa~ies'it~ re'spaC!'lts iossclG(sr ~rs~€taI tnJur~r:.tciss vi
damage #q pr ~aity~ retaltcg to kt~~. ~i sui'sl9riG~~~TG Seance o FE#scust4r~eiss

f~3~i

f71 (is~~~ier f~arty is ~t anv f,~is to n:a#e~J~ivrs2c'►;,::f~ ds~auit:ttnder this:;A~rec~n#alit.{~h~
'Qe((1€~~ C'arh?`j, t;ie nhet Pety~{~tte terz~.~~~.ting P~i~y~ x';![,ir~ire IttC+ r:`g~t t~- ~
Ivirn'tn~t~ U'=s Agreeniert #~y 3i~~l,~g tho Caf~ullinr~ P.ai~± ~ `Et~tt; r[oi~ca of sucFilerttS~ti~~ia~. 3uC~i t~~rn~ tote sai l b~ ~fte~~+iva cp{sn Ih.. ~PJ;&vl~ttg ~u`ttjt'S re+x+t~il~~kt:su~~~.
#1~EI~r'9ffer3l~in~~ntt~i~ts~a~>.{oudssect~on E7:~v.1i~aPvl'~oseaoF31i~~SOrdlo~t~i~,.a~
Pa€ty~'htl b~~a~~a~eo~#o ~Se~.~i~ naats~i~f braact~ ~f cr~efr:~itu~der G~fs ngr~~r#r~r~! ~suc~-

-

fflAi

'~

~~}

.-

~),

~ gear
~ kr~ ihe;
~!
a!~#aci_`iaanymaleifa~lStc~ehuaderT~iisAgreesisei~fb p &t~t~~arty
~[~t~c~ ~~f ;~rii'~t d'~9~ ~~(hr the~t1n~n~tUr~ ~?attq gi~,~as the
tateY f. ~~ rho ~xP`

~

`

_

Lt~3au'i~t{p;{~a~ yrriil~r~ n~Bca:o(i~~,breac#t ni a~f~vlt; art ;iii Ehe daFs ~t~zc~t ..
iYfllCh the T£rt~1Tt~~3;i;1~{ °day ~4s~S tf;g [Ypf9i~(~~~ P2rt~ ,;,r:iltep .r ~?itre .of

ts~ttttl~t~Jl~tii
WSJ
'

~

~

-

~~ ~

-

~

~

fs urt~hl~.ttr ~asek if~s~bIig~t~nsas, tttay-~~ccme-~o~
oiSli~t;Pat~y`~ 11a~iliUes
..:. -:.
_

,.

mak~g ~,~e~a(a1assignment of subst~~ (a(ry~[i oflts,~seais fer t~s hei2efits c f ii>
ey:
~ ~ cts~iidt~,~~~1~s a gef_1~n aih~nk.~eiptc}~~~corrst~t&rt~~~~€r~bern~s~or aatiutasces in ~

~
-

..

_

~

~

4XCf4@#~1~3,~l5^e41~,S~t~j~110~4G~8sUi

~

~

~

ino G~k~~~i~~~'et9f~trf~! c~eed~n~ ot,~a~ a ~uud~[ any $ankn~~tcy, 3~fsalvcgcy~~
ar sini;ar [air tai :lie grr~te~kc?n of:Credi;~rs n~ 1~v0 ~u~h pei~t~~ i~tef3 a.(

~

~.

.

~.

P~4c~^ediag ~rnnse~tG~c~ ~9~{~:3I:'x~ pF seeds o~h~a ref'gf ia~d~c. any appiie~bfe
9nsvt~~:~cyia~rs
{n no vvantav;l:;eitti~r Pai[y incuE €tn 1i~b'€iity (tv;~a5~sr ter:Iast fAV~nussflr tosiprafics of
a~erss~sfl~ as a ra~~1t o1an,~ttsrt~tlrta~Iortof 11~is i~greer~vitlpui~ttadk t2 refs <ectto~r'i7;:
'~7;2 Alitgtstsar~~fren72dcasat'~i#srPartY:uttdergitsfl.,reerr~e~~Eancia[;ar~artd'nec~iti[y~r,~i,
~;
6b ~umulatis~o end ntr# tnuCtfa~~y ~XCIt~s~1f~ ~n~ tho dx°rds~ hy;ono Pity _ot crn rigi~t ar

....

reincdy vnll rt~t fie ~e~n~eci a va~er~J°say o~t~er ~M[o tsrri~t~y a~~Ta~1a to that Pasty:
~t4tYil~~t~nta{n~ilfna~yptpylslc7naC't~tlSArtca:~;ent~~ll~.~rnstntedloltziltPrexc~ade
airy t~ght:r~r ra~~~dy ct":e1t~~rp~~tY (at€sing ors au~~u~tt of tlis bresach or.d~iaui~;b}t.the
ott3~t'Part}r o~ vt [enrise~;na~1 at 3i~'t~~ft4r ~xisung ~n~E~ any otfiei p€o~r~st~~i :oi'Eris
fsgteer{~i~t

,

Appendix B
ENERGY DEMAND FORECASTING

Appendix B-1
DEMAND FORECAST TABLES

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
FEVI - Reference Case
Year End Accounts by Rate Class
Rate Class
AGS
HLF
ILF
LCS1
LCS2
LCS3
RGS
SCS1
SCS2
Transportation
Grand Total

2011
939
14
8
1,360
514
119
92,554
5,168
1,434
4
102,114

2016
1,072
6
8
1,371
526
127
99,869
4,968
1,466
4
109,417

2021
1,213
6
8
1,518
663
127
109,478
5,111
1,573
4
119,701

2026
1,347
6
8
1,656
819
127
118,094
5,229
1,675
4
128,965

2031
1,489
6
8
1,796
1,013
127
126,492
5,338
1,776
4
138,049

2033
1,552
6
8
1,855
1,105
127
129,931
5,382
1,818
4
141,788

2021
1,171.8
21,961.9
13,809.5
1,027.8
3,225.7
14,311.1
42.4
102.4
343.5
2,003,399.1

2026
1,149.1
21,740.1
13,521.8
1,006.3
3,147.5
14,050.9
40.3
100.6
337.8
1,984,947.9

2031
1,128.0
21,578.8
13,259.2
986.8
3,078.3
13,811.5
38.7
98.9
332.5
1,971,139.1

2033
1,120.0
21,443.8
13,155.7
979.1
3,052.0
13,711.2
37.8
98.3
330.4
1,959,841.2

2021
1,421,349
131,772
110,476
1,560,184
2,138,655
1,817,511
4,636,866
523,437
540,389
8,013,597
20,894,237

2026
1,547,811
130,441
108,175
1,666,407
2,577,786
1,784,467
4,761,826
526,070
565,836
7,939,792
21,608,611

2031
1,679,576
129,473
106,073
1,772,241
3,118,316
1,754,063
4,899,153
528,106
590,516
7,884,557
22,462,075

2033
1,738,174
128,663
105,246
1,816,211
3,372,507
1,741,322
4,915,104
528,867
600,650
7,839,365
22,786,108

Annual Use Rate per Customer by Rate Class (GJ)
Rate Class
AGS
HLF
ILF
LCS1
LCS2
LCS3
RGS
SCS1
SCS2
Transportation

2011
1,202.3
8,807.9
14,358.7
947.3
2,494.7
19,766.1
49.0
99.0
333.3
1,888,106.5

2016
1,196.6
22,088.5
14,123.3
1,051.7
3,317.6
14,581.0
45.6
104.4
349.7
2,013,617.5

Annual Demand by Rate Class (GJ)
Rate Class
AGS
HLF
ILF
LCS1
LCS2
LCS3
RGS
SCS1
SCS2
Transportation
Grand Total

2011
1,128,950
123,311
114,869
1,288,371
1,282,299
2,352,161
4,536,278
511,531
477,926
7,552,426
19,368,121

Appendix B-1: Demand Forecast Tables

2016
1,282,745
132,531
112,987
1,441,911
1,745,037
1,851,785
4,552,316
518,412
512,626
8,054,470
20,204,820
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
FEVI - Scenario A
Year End Accounts by Rate Class
Rate Class
AGS
HLF
ILF
LCS1
LCS2
LCS3
RGS
SCS1
SCS2
Transportation
Grand Total

2011
939
14
8
1,360
514
119
92,554
5,168
1,434
4
102,114

2016
1,072
6
8
1,371
526
127
99,869
4,968
1,466
4
109,417

2021
1,213
6
8
1,518
663
127
109,478
5,111
1,573
4
119,701

2026
1,347
6
8
1,656
819
127
118,094
5,229
1,675
4
128,965

2031
1,489
6
8
1,796
1,013
127
126,492
5,338
1,776
4
138,049

2033
1,552
6
8
1,855
1,105
127
129,931
5,382
1,818
4
141,788

2021
1,122.7
22,693.7
13,363.3
994.9
3,119.7
14,006.2
41.5
99.2
332.0
2,111,636.2

2026
1,054.1
22,784.7
12,621.4
941.0
2,940.3
13,408.3
39.2
94.1
315.0
2,148,339.5

2031
1,001.9
22,996.7
12,060.6
901.0
2,806.7
12,963.5
37.2
90.3
302.5
2,190,771.3

2033
983.6
23,012.0
11,860.2
886.8
2,760.1
12,799.6
36.2
89.0
298.0
2,201,541.8

2021

2026

2031

2033

Annual Use Rate per Customer by Rate Class (GJ)
Rate Class
AGS
HLF
ILF
LCS1
LCS2
LCS3
RGS
SCS1
SCS2
Transportation

2011
1,202.3
8,807.9
14,358.7
947.3
2,494.7
19,766.1
49.0
99.0
333.3
1,888,106.5

2016
1,182.3
22,484.1
14,008.8
1,042.9
3,288.3
14,516.2
44.9
103.5
346.5
2,067,223.4

Annual Demand by Rate Class (GJ)
Rate Class
AGS
HLF
ILF
LCS1
LCS2
LCS3
RGS
SCS1
SCS2
Transportation
Grand Total

2011

2016

1,128,950
123,311
114,869
1,288,371
1,282,299
2,352,161
4,536,278
511,531
477,926
7,552,426

1,267,412
134,905
112,071
1,429,862
1,729,641
1,843,560
4,488,526
514,189
508,038
8,268,893

1,361,894
136,162
106,906
1,510,234
2,068,384
1,778,789
4,542,287
506,794
522,289
8,446,545

1,419,906
136,708
100,971
1,558,356
2,408,129
1,702,859
4,624,897
491,957
527,707
8,593,358

1,491,877
137,980
96,485
1,618,167
2,843,225
1,646,364
4,711,480
482,148
537,170
8,763,085

1,526,586
138,072
94,882
1,645,015
3,049,892
1,625,555
4,703,397
478,967
541,812
8,806,167

19,368,121

20,297,097

20,980,283

21,564,849

22,327,981

22,610,345
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
FEVI - Scenario B
Year End Accounts by Rate Class
Rate Class
AGS
HLF
ILF
LCS1
LCS2
LCS3
RGS
SCS1
SCS2
Transportation
Grand Total

2011
939
14
8
1,360
514
119
92,554
5,168
1,434
4
102,114

2016
1,072
6
8
1,371
526
127
99,869
4,968
1,466
4
109,417

2021
1,213
6
8
1,518
663
127
109,478
5,111
1,573
4
119,701

2026
1,347
6
8
1,656
819
127
118,094
5,229
1,675
4
128,965

2031
1,489
6
8
1,796
1,013
127
126,492
5,338
1,776
4
138,049

2033
1,552
6
8
1,855
1,105
127
129,931
5,382
1,818
4
141,788

2021
1,085.0
19,792.8
12,798.1
952.2
2,997.1
13,296.0
41.6
94.9
318.7
1,802,790.4

2026
975.4
19,463.6
11,603.6
865.5
2,718.9
12,308.1
39.4
86.4
290.5
1,808,340.4

2031
897.2
19,285.4
10,746.7
804.3
2,522.8
11,601.3
37.4
80.5
270.7
1,817,768.5

2033
870.7
19,163.0
10,452.0
783.4
2,456.7
11,353.0
36.3
78.5
264.0
1,816,141.6

2021

2026

2031

2033

Annual Use Rate per Customer by Rate Class (GJ)
Rate Class
AGS
HLF
ILF
LCS1
LCS2
LCS3
RGS
SCS1
SCS2
Transportation

2011
1,202.3
8,807.9
14,358.7
947.3
2,494.7
19,766.1
49.0
99.0
333.3
1,888,106.5

2016
1,173.6
19,978.3
13,770.7
1,024.2
3,238.2
14,092.2
45.1
101.6
341.3
1,789,792.1

Annual Demand by Rate Class (GJ)
Rate Class
AGS
HLF
ILF
LCS1
LCS2
LCS3
RGS
SCS1
SCS2
Transportation
Grand Total

2011

2016

1,128,950
123,311
114,869
1,288,371
1,282,299
2,352,161
4,536,278
511,531
477,926
7,552,426

1,258,095
119,870
110,166
1,404,241
1,703,280
1,789,710
4,499,314
504,947
500,289
7,159,168

1,316,073
118,757
102,385
1,445,406
1,987,095
1,688,595
4,558,651
484,836
501,272
7,211,162

1,313,900
116,781
92,829
1,433,308
2,226,775
1,563,124
4,649,070
451,967
486,648
7,233,362

1,335,916
115,712
85,974
1,444,439
2,555,624
1,473,360
4,732,716
429,632
480,796
7,271,074

1,351,303
114,978
83,616
1,453,149
2,714,657
1,441,837
4,722,333
422,263
479,938
7,264,567

19,368,121

19,049,079

19,414,231

19,567,764

19,925,242

20,048,640
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
FEVI - Scenario C
Year End Accounts by Rate Class
Rate Class
AGS
HLF
ILF
LCS1
LCS2
LCS3
RGS
SCS1
SCS2
Transportation
Grand Total

2011
939
14
8
1,360
514
119
92,554
5,168
1,434
4
102,114

2016
1,072
6
8
1,371
526
127
99,869
4,968
1,466
4
109,417

2021
1,213
6
8
1,518
663
127
109,478
5,111
1,573
4
119,701

2026
1,347
6
8
1,656
819
127
118,094
5,229
1,675
4
128,965

2031
1,489
6
8
1,796
1,013
127
126,492
5,338
1,776
4
138,049

2033
1,552
6
8
1,855
1,105
127
129,931
5,382
1,818
4
141,788

2021
1,212.9
23,240.5
14,294.0
1,066.3
3,337.1
14,828.1
43.0
106.3
356.1
2,112,903.2

2026
1,221.8
23,695.1
14,339.1
1,075.3
3,341.7
14,911.8
41.2
107.6
360.6
2,149,599.9

2031
1,236.4
24,207.8
14,398.3
1,087.8
3,360.7
15,002.9
40.1
109.1
366.2
2,191,053.3

2033
1,243.5
24,352.8
14,430.4
1,091.7
3,371.3
15,036.3
39.4
109.6
368.0
2,202,227.7

2021

2026

2031

2033

Annual Use Rate per Customer by Rate Class (GJ)
Rate Class
AGS
HLF
ILF
LCS1
LCS2
LCS3
RGS
SCS1
SCS2
Transportation

2011
1,202.3
8,807.9
14,358.7
947.3
2,494.7
19,766.1
49.0
99.0
333.3
1,888,106.5

2016
1,212.2
22,710.0
14,313.1
1,067.0
3,362.1
14,797.7
45.7
105.9
354.6
2,068,340.3

Annual Demand by Rate Class (GJ)
Rate Class
AGS
HLF
ILF
LCS1
LCS2
LCS3
RGS
SCS1
SCS2
Transportation
Grand Total

2011

2016

1,128,950
123,311
114,869
1,288,371
1,282,299
2,352,161
4,536,278
511,531
477,926
7,552,426

1,299,502
136,260
114,505
1,462,884
1,768,474
1,879,308
4,568,426
526,018
519,899
8,273,361

1,471,251
139,443
114,352
1,618,675
2,212,488
1,883,165
4,707,371
543,192
560,182
8,451,613

1,645,789
142,170
114,713
1,780,683
2,736,839
1,893,793
4,865,118
562,456
603,962
8,598,399

1,840,997
145,247
115,187
1,953,688
3,404,438
1,905,374
5,076,189
582,492
650,309
8,764,213

1,929,982
146,117
115,443
2,025,039
3,725,306
1,909,614
5,124,798
589,807
668,952
8,808,911

19,368,121

20,548,637

21,701,732

22,943,922

24,438,133

25,043,970
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
FEVI - Scenario D
Year End Accounts by Rate Class
Rate Class
AGS
HLF
ILF
LCS1
LCS2
LCS3
RGS
SCS1
SCS2
Transportation
Grand Total

2011
939
14
8
1,360
514
119
92,554
5,168
1,434
4
102,114

2016
1,072
6
8
1,371
526
127
99,869
4,968
1,466
4
109,417

2021
1,213
6
8
1,518
663
127
109,478
5,111
1,573
4
119,701

2026
1,347
6
8
1,656
819
127
118,094
5,229
1,675
4
128,965

2031
1,489
6
8
1,796
1,013
127
126,492
5,338
1,776
4
138,049

2033
1,552
6
8
1,855
1,105
127
129,931
5,382
1,818
4
141,788

2021
1,147.5
19,930.5
13,468.0
1,002.0
3,145.7
13,794.1
41.6
100.0
335.8
1,785,764.1

2026
1,106.3
19,584.7
12,990.5
967.4
3,023.3
13,355.0
39.4
96.9
325.7
1,761,341.2

2031
1,076.6
19,327.8
12,640.3
942.7
2,933.4
13,024.9
37.6
94.8
318.7
1,741,383.8

2033
1,066.5
19,171.3
12,516.1
934.1
2,902.1
12,902.1
36.7
94.0
316.3
1,728,624.4

2021

2026

2031

2033

Annual Use Rate per Customer by Rate Class (GJ)
Rate Class
AGS
HLF
ILF
LCS1
LCS2
LCS3
RGS
SCS1
SCS2
Transportation

2011
1,202.3
8,807.9
14,358.7
947.3
2,494.7
19,766.1
49.0
99.0
333.3
1,888,106.5

2016
1,188.0
20,186.9
13,939.0
1,037.2
3,275.3
14,221.6
45.0
103.0
345.6
1,803,418.5

Annual Demand by Rate Class (GJ)
Rate Class
AGS
HLF
ILF
LCS1
LCS2
LCS3
RGS
SCS1
SCS2
Transportation
Grand Total

2011

2016

1,128,950
123,311
114,869
1,288,371
1,282,299
2,352,161
4,536,278
511,531
477,926
7,552,426

1,273,518
121,121
111,512
1,421,966
1,722,826
1,806,140
4,493,202
511,575
506,702
7,213,674

1,391,925
119,583
107,744
1,521,021
2,085,588
1,751,851
4,559,372
510,925
528,183
7,143,057

1,490,216
117,508
103,924
1,602,046
2,476,120
1,696,087
4,653,461
506,645
545,507
7,045,365

1,603,110
115,967
101,123
1,693,157
2,971,578
1,654,162
4,762,130
505,782
565,965
6,965,535

1,655,233
115,028
100,129
1,732,794
3,206,842
1,638,566
4,764,131
505,971
574,992
6,914,498

19,368,121

19,182,236

19,719,250

20,236,879

20,938,509

21,208,182
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
FEW - Reference Case
Year End Accounts by Rate Class
Rate Class
LGS1
LGS2
LGS3
Res SGS1/SGS2
SGS1C
Grand Total

2011
83
50
24
2,296
196
2,649

2016
82
50
24
2,485
217
2,858

2021
84
51
24
2,761
253
3,173

2026
86
52
24
3,000
285
3,447

2031
89
53
24
3,244
320
3,730

2033
90
54
24
3,341
334
3,843

2016
1,403.2
2,701.5
8,550.3
94.9
298.6

2021
1,378.6
2,649.2
8,408.2
91.0
294.2

2026
1,355.8
2,600.5
8,273.6
88.6
290.1

2031
1,334.5
2,553.8
8,143.3
86.6
286.3

2033
1,326.3
2,535.2
8,091.0
85.4
284.8

2016
115,064
135,074
205,208
235,715
64,805
755,866

2021
115,801
135,108
201,797
251,227
74,428
778,361

2026
116,602
135,224
198,565
265,759
82,666
798,817

2031
118,769
135,354
195,439
280,929
91,627
822,117

2033
119,365
136,901
194,184
285,298
95,117
830,866

Annual Use Rate per Customer by Rate Class (GJ)
Rate Class
LGS1
LGS2
LGS3
Res SGS1/SGS2
SGS1C

2011
1,429.5
2,749.9
8,693.3
97.7
281.9

Annual Demand by Rate Class (GJ)
Rate Class
LGS1
LGS2
LGS3
Res SGS1/SGS2
SGS1C
Grand Total

2011
118,646
137,493
208,638
224,217
55,254
744,248
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
FEW - Scenario A
Year End Accounts by Rate Class
Rate Class
LGS1
LGS2
LGS3
Res SGS1/SGS2
SGS1C
Grand Total

2011
83
50
24
2,296
196
2,649

2016
82
50
24
2,485
217
2,858

2021
84
51
24
2,761
253
3,173

2026
86
52
24
3,000
285
3,447

2031
89
53
24
3,244
320
3,730

2033
90
54
24
3,341
334
3,843

2016
1,386.2
2,674.4
8,449.5
93.5
296.0

2021
1,322.5
2,558.8
8,085.0
89.2
284.7

2026
1,249.0
2,427.6
7,662.5
86.2
271.4

2031
1,193.4
2,326.6
7,339.0
83.5
261.8

2033
1,173.9
2,290.4
7,223.5
81.8
258.4

2016
113,666
133,720
202,787
232,328
64,229
746,731

2021
111,089
130,500
194,041
246,281
72,017
753,928

2026
107,413
126,234
183,900
258,471
77,356
753,374

2031
106,209
123,311
176,136
270,783
83,775
760,215

2033
105,655
123,681
173,363
273,458
86,289
762,446

Annual Use Rate per Customer by Rate Class (GJ)
Rate Class
LGS1
LGS2
LGS3
Res SGS1/SGS2
SGS1C

2011
1,429.5
2,749.9
8,693.3
97.7
281.9

Annual Demand by Rate Class (GJ)
Rate Class
LGS1
LGS2
LGS3
Res SGS1/SGS2
SGS1C
Grand Total

2011
118,646
137,493
208,638
224,217
55,254
744,248
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
FEW - Scenario B
Year End Accounts by Rate Class
Rate Class
LGS1
LGS2
LGS3
Res SGS1/SGS2
SGS1C
Grand Total

2011
83
50
24
2,296
196
2,649

2016
82
50
24
2,485
217
2,858

2021
84
51
24
2,761
253
3,173

2026
86
52
24
3,000
285
3,447

2031
89
53
24
3,244
320
3,730

2033
90
54
24
3,341
334
3,843

2016
1,376.9
2,641.3
8,399.9
93.7
291.2

2021
1,281.5
2,471.2
7,858.9
89.4
273.3

2026
1,163.2
2,263.1
7,183.9
86.4
251.1

2031
1,079.0
2,112.5
6,699.1
83.6
235.6

2033
1,050.6
2,060.4
6,532.6
81.8
230.3

2016

2021

2026

2031

2033

Annual Use Rate per Customer by Rate Class (GJ)
Rate Class
LGS1
LGS2
LGS3
Res SGS1/SGS2
SGS1C

2011
1,429.5
2,749.9
8,693.3
97.7
281.9

Annual Demand by Rate Class (GJ)
Rate Class
LGS1
LGS2
LGS3
Res SGS1/SGS2
SGS1C
Grand Total

2011

118,646
137,493
208,638
224,217
55,254
744,248

Appendix B-1: Demand Forecast Tables

112,909
132,064
201,599
232,786
63,187
742,544

107,646
126,031
188,613
246,956
69,147
738,393

100,035
117,684
172,414
259,240
71,559
720,932

96,034
111,962
160,779
271,173
75,386
715,333

94,558
111,261
156,782
273,444
76,913
712,958
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
FEW - Scenario C
Year End Accounts by Rate Class
Rate Class
LGS1
LGS2
LGS3
Res SGS1/SGS2
SGS1C
Grand Total

2011
83
50
24
2,296
196
2,649

2016
82
50
24
2,485
217
2,858

2021
84
51
24
2,761
253
3,173

2026
86
52
24
3,000
285
3,447

2031
89
53
24
3,244
320
3,730

2033
90
54
24
3,341
334
3,843

2016
1,422.2
2,738.8
8,660.6
95.3
303.1

2021
1,428.3
2,742.6
8,686.8
92.9
305.2

2026
1,448.7
2,769.9
8,782.1
91.0
309.8

2031
1,482.0
2,813.5
8,949.4
90.5
316.7

2033
1,496.6
2,834.1
9,028.5
90.1
319.6

2016

2021

2026

2031

2033

Annual Use Rate per Customer by Rate Class (GJ)
Rate Class
LGS1
LGS2
LGS3
Res SGS1/SGS2
SGS1C

2011
1,429.5
2,749.9
8,693.3
97.7
281.9

Annual Demand by Rate Class (GJ)
Rate Class
LGS1
LGS2
LGS3
Res SGS1/SGS2
SGS1C
Grand Total

2011

118,646
137,493
208,638
224,217
55,254
744,248

Appendix B-1: Demand Forecast Tables

116,622
136,938
207,853
236,798
65,776
763,987

119,980
139,870
208,484
256,364
77,225
801,923

124,591
144,034
210,771
272,973
88,297
840,666

131,897
149,116
214,784
293,660
101,354
890,812

134,697
153,041
216,685
300,973
106,734
912,130
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
FEW - Scenario D
Year End Accounts by Rate Class
Rate Class
LGS1
LGS2
LGS3
Res SGS1/SGS2
SGS1C
Grand Total

2011
83
50
24
2,296
196
2,649

2016
82
50
24
2,485
217
2,858

2021
84
51
24
2,761
253
3,173

2026
86
52
24
3,000
285
3,447

2031
89
53
24
3,244
320
3,730

2033
90
54
24
3,341
334
3,843

2016
1,392.0
2,665.2
8,479.1
93.6
294.6

2021
1,349.2
2,579.4
8,228.2
89.7
286.8

2026
1,305.9
2,493.7
7,971.2
87.0
278.9

2031
1,275.5
2,430.0
7,784.8
84.8
273.5

2033
1,265.4
2,407.4
7,719.5
83.4
271.5

2016

2021

2026

2031

2033

Annual Use Rate per Customer by Rate Class (GJ)
Rate Class
LGS1
LGS2
LGS3
Res SGS1/SGS2
SGS1C

2011
1,429.5
2,749.9
8,693.3
97.7
281.9

Annual Demand by Rate Class (GJ)
Rate Class
LGS1
LGS2
LGS3
Res SGS1/SGS2
SGS1C
Grand Total

2011

118,646
137,493
208,638
224,217
55,254
744,248

Appendix B-1: Demand Forecast Tables

114,143
133,260
203,497
232,649
63,934
747,484

113,332
131,548
197,476
247,532
72,572
762,461

112,311
129,671
191,310
260,868
79,482
773,641

113,520
128,788
186,835
274,969
87,504
791,617

113,882
129,997
185,268
278,722
90,697
798,566
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Coastal Region - Reference Case
Year End Accounts by Rate Class
Rate Class
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011
532,550
53,387
4,062
1
197
18
1
22
1,183
435
80
591,936

2016
538,391
50,357
3,918
33
191
14

2021
551,166
50,971
3,918
33
191
14

2026
562,686
51,524
3,918
33
191
14

2031
573,339
52,031
3,918
33
191
14

2033
577,389
52,223
3,918
33
191
14

24
1,433
421
76
594,858

24
1,676
421
76
608,490

24
1,926
421
76
620,813

24
2,190
421
76
632,237

24
2,299
421
76
636,588

Annual Use Rate per Customer by Rate Class (GJ)
Rate Class
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27

2011

97.5
315.7
3,510.4
72,902.5
11,703.8
3,620.4
2,730.5
532,245.4
4,835.0
20,629.1
67,989.4

2016

2021

2026

2031

2033

94.3
338.7
3,524.5
2,434.6
11,278.1
4,021.5

87.7
333.8
3,470.9
2,399.3
11,080.0
3,968.3

84.5
328.7
3,416.3
2,362.9
10,884.9
3,915.1

81.7
323.8
3,364.8
2,329.1
10,698.3
3,864.5

80.4
321.7
3,342.7
2,314.1
10,622.7
3,843.4

558,467.0
4,834.6
21,198.5
70,354.9

552,829.0
4,769.0
20,943.9
69,733.2

546,586.4
4,701.1
20,673.2
68,996.4

540,876.5
4,637.5
20,423.1
68,344.4

538,104.2
4,609.5
20,308.0
67,996.1

Annual Demand by Rate Class (GJ)
Rate Class
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011

2016

2021

2026

2031

2033

51,917,831
16,853,002
14,259,191
72,902
2,305,653
65,168
2,731
11,709,399
5,719,794
8,973,676
5,439,152

50,758,806
17,057,947
13,808,922
80,341
2,154,125
56,301
13,403,208
6,928,005
8,924,565
5,346,971

48,352,159
17,014,305
13,598,827
79,177
2,116,271
55,557
13,267,896
7,992,884
8,817,400
5,299,727

47,522,048
16,935,103
13,384,967
77,976
2,079,014
54,812
13,118,074
9,054,375
8,703,400
5,243,729

46,830,951
16,849,844
13,183,327
76,859
2,043,372
54,103
12,981,035
10,156,038
8,598,120
5,194,174

46,396,950
16,801,319
13,096,848
76,366
2,028,935
53,808
12,914,500
10,597,254
8,549,689
5,167,704

117,318,497

118,519,191

116,594,202

116,173,497

115,967,824

115,683,373
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Coastal Region - Scenario A
Year End Accounts by Rate Class
Rate Class
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011
532,550
53,387
4,062
1
197
18
1
22
1,183
435
80
591,936

2016
538,391
50,357
3,918
33
191
14

2021
551,166
50,971
3,918
33
191
14

2026
562,686
51,524
3,918
33
191
14

2031
573,339
52,031
3,918
33
191
14

2033
577,389
52,223
3,918
33
191
14

24
1,433
421
76
594,858

24
1,676
421
76
608,490

24
1,926
421
76
620,813

24
2,190
421
76
632,237

24
2,299
421
76
636,588

Annual Use Rate per Customer by Rate Class (GJ)
Rate Class
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27

2011

97.5
315.7
3,510.4
72,902.5
11,703.8
3,620.4
2,730.5
532,245.4
4,835.0
20,629.1
67,989.4

2016

2021

2026

2031

2033

92.9
337.2
3,508.7
2,422.7
11,201.0
3,999.4

85.6
327.5
3,408.2
2,354.4
10,816.9
3,886.7

81.5
315.8
3,288.8
2,272.5
10,373.3
3,750.5

77.9
306.2
3,191.0
2,205.4
10,002.4
3,638.5

76.2
302.3
3,152.6
2,178.6
9,861.5
3,595.5

564,809.7
4,831.6
21,256.3
71,155.9

563,298.2
4,725.3
20,923.0
71,077.9

559,916.5
4,594.5
20,493.7
70,744.5

558,659.5
4,489.8
20,168.4
70,677.5

557,852.8
4,448.2
20,032.9
70,580.0

Annual Demand by Rate Class (GJ)
Rate Class
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011

2016

2021

2026

2031

2033

51,917,831
16,853,002
14,259,191
72,902
2,305,653
65,168
2,731
11,709,399
5,719,794
8,973,676
5,439,152

50,034,290
16,978,214
13,746,950
79,949
2,139,387
55,991
13,555,433
6,923,676
8,948,894
5,407,850

47,172,858
16,693,716
13,353,426
77,695
2,066,023
54,414
13,519,156
7,919,614
8,808,571
5,401,924

45,853,331
16,271,156
12,885,704
74,992
1,981,305
52,507
13,437,995
8,848,971
8,627,840
5,376,579

44,644,282
15,929,813
12,502,186
72,778
1,910,449
50,938
13,407,828
9,832,767
8,490,887
5,371,490

43,982,912
15,789,279
12,352,002
71,894
1,883,546
50,336
13,388,466
10,226,482
8,433,869
5,364,081

117,318,497

117,870,634

115,067,398

113,410,382

112,213,418

111,542,870
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Coastal Region - Scenario B
Year End Accounts by Rate Class
Rate Class
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011
532,550
53,387
4,062
1
197
18
1
22
1,183
435
80
591,936

2016
538,391
50,357
3,918
33
191
14

2021
551,166
50,971
3,918
33
191
14

2026
562,686
51,524
3,918
33
191
14

2031
573,339
52,031
3,918
33
191
14

2033
577,389
52,223
3,918
33
191
14

24
1,433
421
76
594,858

24
1,676
421
76
608,490

24
1,926
421
76
620,813

24
2,190
421
76
632,237

24
2,299
421
76
636,588

Annual Use Rate per Customer by Rate Class (GJ)
Rate Class
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27

2011

97.5
315.7
3,510.4
72,902.5
11,703.8
3,620.4
2,730.5
532,245.4
4,835.0
20,629.1
67,989.4

2016

2021

2026

2031

2033

93.2
330.4
3,432.0
2,379.7
11,040.2
3,955.2

86.0
315.4
3,278.5
2,276.1
10,485.6
3,782.2

82.2
296.3
3,085.6
2,145.1
9,799.2
3,560.7

78.6
280.8
2,930.7
2,040.2
9,244.4
3,383.8

76.9
274.9
2,872.1
2,000.1
9,038.4
3,317.8

522,352.0
4,662.9
20,281.9
65,466.3

512,863.0
4,483.8
19,640.5
64,337.9

499,864.6
4,255.1
18,811.4
62,773.4

490,069.9
4,072.0
18,156.4
61,590.2

486,069.9
4,002.1
17,901.3
61,076.7

2021
47,426,931
16,077,955
12,845,067
75,111
2,002,744
52,951
12,308,713
7,514,802
8,268,632
4,889,678
111,462,584

2026
46,232,070
15,265,809
12,089,244
70,790
1,871,650
49,850
11,996,751
8,195,271
7,919,618
4,770,777
108,461,831

2031
45,054,249
14,612,113
11,482,365
67,325
1,765,680
47,373
11,761,677
8,917,587
7,643,832
4,680,859
106,033,059

2033
44,397,486
14,358,671
11,252,878
66,002
1,726,326
46,449
11,665,677
9,200,787
7,536,440
4,641,828
104,892,543

Annual Demand by Rate Class (GJ)
Rate Class
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011
51,917,831
16,853,002
14,259,191
72,902
2,305,653
65,168
2,731
11,709,399
5,719,794
8,973,676
5,439,152
117,318,497
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2016
50,198,079
16,638,485
13,446,392
78,530
2,108,686
55,372
12,536,447
6,681,986
8,538,672
4,975,440
115,258,091
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Coastal Region - Scenario C
Year End Accounts by Rate Class
Rate Class
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011
532,550
53,387
4,062
1
197
18
1
22
1,183
435
80
591,936

2016
538,391
50,357
3,918
33
191
14

2021
551,166
50,971
3,918
33
191
14

2026
562,686
51,524
3,918
33
191
14

2031
573,339
52,031
3,918
33
191
14

2033
577,389
52,223
3,918
33
191
14

24
1,433
421
76
594,858

24
1,676
421
76
608,490

24
1,926
421
76
620,813

24
2,190
421
76
632,237

24
2,299
421
76
636,588

Annual Use Rate per Customer by Rate Class (GJ)
Rate Class
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27

2011

97.5
315.7
3,510.4
72,902.5
11,703.8
3,620.4
2,730.5
532,245.4
4,835.0
20,629.1
67,989.4

2016

2021

2026

2031

2033

94.3
344.2
3,579.6
2,470.2
11,444.3
4,071.6

88.1
347.7
3,607.3
2,487.2
11,502.6
4,095.3

84.8
354.0
3,652.0
2,508.5
11,625.1
4,137.9

82.2
360.7
3,713.9
2,536.4
11,828.7
4,182.5

81.0
363.2
3,740.5
2,547.7
11,924.0
4,201.8

569,715.5
4,915.0
21,563.6
71,857.6

577,335.0
4,962.8
21,787.4
72,972.9

585,775.9
5,025.9
22,049.0
74,079.1

594,176.3
5,100.7
22,364.7
75,262.3

597,193.7
5,131.9
22,486.7
75,673.3

Annual Demand by Rate Class (GJ)
Rate Class
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011

2016

2021

2026

2031

2033

51,917,831
16,853,002
14,259,191
72,902
2,305,653
65,168
2,731
11,709,399
5,719,794
8,973,676
5,439,152

50,789,945
17,334,508
14,024,865
81,515
2,185,857
57,002
13,673,171
7,043,207
9,078,273
5,461,176

48,573,673
17,723,203
14,133,429
82,076
2,196,988
57,335
13,856,040
8,317,714
9,172,498
5,545,938

47,727,200
18,240,709
14,308,698
82,780
2,220,393
57,931
14,058,622
9,679,864
9,282,624
5,630,010

47,144,919
18,768,860
14,550,917
83,700
2,259,275
58,555
14,260,232
11,170,633
9,415,535
5,719,932

46,750,780
18,965,127
14,655,243
84,075
2,277,478
58,825
14,332,648
11,798,162
9,466,909
5,751,172

117,318,497

119,729,520

119,658,894

121,288,831

123,432,557

124,140,419
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Coastal Region - Scenario D
Year End Accounts by Rate Class
Rate Class
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011
532,550
53,387
4,062
1
197
18
1
22
1,183
435
80
591,936

2016
538,391
50,357
3,918
33
191
14

2021
551,166
50,971
3,918
33
191
14

2026
562,686
51,524
3,918
33
191
14

2031
573,339
52,031
3,918
33
191
14

2033
577,389
52,223
3,918
33
191
14

24
1,433
421
76
594,858

24
1,676
421
76
608,490

24
1,926
421
76
620,813

24
2,190
421
76
632,237

24
2,299
421
76
636,588

Annual Use Rate per Customer by Rate Class (GJ)
Rate Class
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27

2011

97.5
315.7
3,510.4
72,902.5
11,703.8
3,620.4
2,730.5
532,245.4
4,835.0
20,629.1
67,989.4

2016

2021

2026

2031

2033

92.9
333.3
3,457.4
2,397.9
11,115.9
3,991.8

85.7
326.1
3,376.1
2,345.2
10,817.3
3,917.5

81.6
318.7
3,292.6
2,290.2
10,517.2
3,839.9

78.1
313.2
3,228.2
2,248.4
10,282.1
3,783.3

76.4
311.1
3,203.6
2,232.0
10,195.3
3,762.5

525,669.7
4,698.2
20,431.3
65,965.3

517,171.2
4,598.6
20,044.4
64,951.0

508,106.1
4,494.8
19,636.2
63,829.3

500,849.9
4,414.2
19,318.9
62,932.9

497,744.9
4,382.6
19,189.8
62,523.9

Annual Demand by Rate Class (GJ)
Rate Class
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011

2016

2021

2026

2031

2033

51,917,831
16,853,002
14,259,191
72,902
2,305,653
65,168
2,731
11,709,399
5,719,794
8,973,676
5,439,152

50,038,207
16,783,451
13,546,145
79,130
2,123,131
55,886
12,616,072
6,732,589
8,601,578
5,013,361

47,227,387
16,622,631
13,227,501
77,392
2,066,112
54,845
12,412,108
7,707,264
8,438,699
4,936,275

45,903,863
16,419,784
12,900,225
75,578
2,008,781
53,758
12,194,547
8,657,017
8,266,844
4,851,024

44,750,123
16,295,880
12,648,176
74,196
1,963,874
52,966
12,020,397
9,667,116
8,133,273
4,782,900

44,114,798
16,245,950
12,551,546
73,655
1,947,309
52,675
11,945,877
10,075,621
8,078,920
4,751,819

117,318,497

115,589,551

112,770,214

111,331,421

110,388,901

109,838,170
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Interior - Reference Case
Year End Accounts by Rate Class
Core
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011
233,646
23,292
787
4
27
2
2
22
250
77
18
258,127

2016
241,003
23,345
748
12
25
2
3
22
330
75
19
265,584

2021
251,664
24,238
748
12
25
2
3
22
402
75
19
277,210

2026
261,046
25,033
748
12
25
2
3
22
488
75
19
287,473

2031
269,575
25,789
748
12
25
2
3
22
586
75
19
296,856

2033
272,924
26,107
748
12
25
2
3
22
631
75
19
300,568

2021
190.9
3,512.2
3,668.7
7,711.5
12,440.2
2,193.7
37,554.7
1,177,449.7
5,473.7
87,481.0
71,218.8

2026
184.5
3,440.8
3,611.3
7,611.1
12,216.8
2,203.6
37,554.3
1,165,526.6
5,391.8
86,416.9
70,269.0

2031
179.1
3,374.9
3,561.1
7,736.9
11,989.9
2,210.5
37,554.1
1,156,722.0
5,191.7
84,986.2
69,896.8

2033
176.4
3,347.2
3,534.9
7,476.9
11,921.3
2,212.5
37,553.7
1,149,369.5
5,286.0
84,977.1
68,989.1

2021
17,060,939
6,735,539
2,744,157
92,538
311,004
4,387
112,664
25,903,893
2,200,444
4,518,975
1,353,156
61,037,697

2026
17,055,683
6,853,571
2,701,249
91,333
305,419
4,407
112,663
25,641,586
2,631,179
4,463,717
1,335,111
61,195,919

2031
17,083,991
6,973,140
2,663,697
92,843
299,746
4,421
112,662
25,447,884
3,042,318
4,378,680
1,328,039
61,427,421

2033
17,016,807
7,029,019
2,644,111
89,723
298,031
4,425
112,661
25,286,128
3,335,455
4,389,093
1,310,793
61,516,247

Annual Use Rate per Customer by Rate Class (GJ)
Core
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27

2011
211.6
3,639.1
3,719.1
23,377.7
12,269.3
2,168.3
56,318.9
1,044,786.1
5,573.8
83,675.8
82,833.1

2016
203.6
3,591.4
3,726.1
7,808.3
12,662.1
2,183.4
37,554.6
1,186,491.7
5,556.2
88,363.0
72,047.6

Annual Demand by Rate Class (GJ)
Core
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011
17,573,321
6,378,245
2,926,922
93,511
331,272
4,337
112,638
22,985,295
1,393,445
4,401,280
1,490,995
57,691,260
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2016
17,480,468
6,589,032
2,787,120
93,699
316,551
4,367
112,664
26,102,818
1,833,554
4,565,493
1,368,904
61,254,671
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Interior - Scenario A
Year End Accounts by Rate Class
Core
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011
233,646
23,292
787
4
27
2
2
22
250
77
18
258,127

2016
241,003
23,345
748
12
25
2
3
22
330
75
19
265,584

2021
251,664
24,238
748
12
25
2
3
22
402
75
19
277,210

2026
261,046
25,033
748
12
25
2
3
22
488
75
19
287,473

2031
269,575
25,789
748
12
25
2
3
22
586
75
19
296,856

2033
272,924
26,107
748
12
25
2
3
22
631
75
19
300,568

2021
185.9
3,423.2
3,604.0
7,818.2
12,265.1
2,123.8
40,265.9
1,235,293.5
5,433.7
90,573.3
73,443.4

2026
177.7
3,263.3
3,473.0
7,718.6
11,823.2
2,062.6
41,693.8
1,252,309.9
5,280.0
90,940.8
73,427.7

2031
170.4
3,126.8
3,366.8
7,898.9
11,430.5
2,007.8
43,172.6
1,273,254.8
5,015.3
90,976.0
74,138.1

2033
166.9
3,072.6
3,319.4
7,623.7
11,303.8
1,985.9
43,778.3
1,277,503.8
5,103.7
91,623.9
73,606.6

2021

2026

2031

2033

Annual Use Rate per Customer by Rate Class (GJ)
Core
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27

2011
211.6
3,639.1
3,719.1
23,377.7
12,269.3
2,168.3
56,318.9
1,044,786.1
5,573.8
83,675.8
82,833.1

2016
200.4
3,567.1
3,712.2
7,885.3
12,632.4
2,163.1
38,886.6
1,215,468.2
5,559.1
89,965.8
73,242.2

Annual Demand by Rate Class (GJ)
Core
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011

17,573,321
6,378,245
2,926,922
93,511
331,272
4,337
112,638
22,985,295
1,393,445
4,401,280
1,490,995
57,691,260

Appendix B-1: Demand Forecast Tables

2016

17,189,924
6,555,084
2,776,760
94,624
315,811
4,326
116,660
26,740,300
1,834,516
4,643,023
1,391,603
61,662,630

16,626,366
6,590,829
2,695,813
93,819
306,626
4,248
120,798
27,176,456
2,184,352
4,665,383
1,395,425
61,860,115

16,438,636
6,542,586
2,597,832
92,624
295,579
4,125
125,081
27,550,818
2,576,625
4,674,307
1,395,127
62,293,338

16,266,502
6,521,243
2,518,356
94,787
285,763
4,016
129,518
28,011,606
2,938,939
4,655,484
1,408,623
62,834,836

16,109,605
6,521,342
2,482,922
91,485
282,595
3,972
131,335
28,105,084
3,220,437
4,697,699
1,398,525
63,045,000
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Interior - Scenario B
Year End Accounts by Rate Class
Core
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011
233,646
23,292
787
4
27
2
2
22
250
77
18
258,127

2016
241,003
23,345
748
12
25
2
3
22
330
75
19
265,584

2021
251,664
24,238
748
12
25
2
3
22
402
75
19
277,210

2026
261,046
25,033
748
12
25
2
3
22
488
75
19
287,473

2031
269,575
25,789
748
12
25
2
3
22
586
75
19
296,856

2033
272,924
26,107
748
12
25
2
3
22
631
75
19
300,568

2021
186.9
3,307.9
3,445.8
7,165.8
11,684.7
2,071.1
34,650.4
1,058,231.2
5,107.6
79,175.6
64,782.5

2026
179.2
3,060.5
3,226.5
6,901.4
10,954.7
1,948.0
35,523.9
1,056,209.9
4,831.4
78,332.6
63,639.6

2031
171.8
2,854.6
3,046.8
6,894.5
10,325.6
1,841.2
36,419.8
1,057,197.0
4,487.1
77,252.6
63,178.5

2033
168.2
2,775.2
2,973.0
6,604.1
10,105.6
1,799.4
36,784.1
1,054,047.5
4,513.2
77,345.4
62,314.2

2021

2026

2031

2033

Annual Use Rate per Customer by Rate Class (GJ)
Core
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27

2011
211.6
3,639.1
3,719.1
23,377.7
12,269.3
2,168.3
56,318.9
1,044,786.1
5,573.8
83,675.8
82,833.1

2016
201.1
3,514.0
3,617.2
7,362.9
12,260.9
2,151.1
33,798.0
1,057,085.1
5,325.3
79,691.7
65,585.3

Annual Demand by Rate Class (GJ)
Core
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011

17,573,321
6,378,245
2,926,922
93,511
331,272
4,337
112,638
22,985,295
1,393,445
4,401,280
1,490,995
57,691,260

Appendix B-1: Demand Forecast Tables

2016

17,246,731
6,426,466
2,705,641
88,355
306,522
4,302
101,394
23,255,873
1,757,337
4,144,898
1,246,121
57,283,640

16,714,068
6,335,199
2,577,428
85,990
292,118
4,142
103,951
23,281,085
2,053,265
4,105,520
1,230,868
56,783,634

16,566,995
6,099,961
2,413,407
82,817
273,868
3,896
106,572
23,236,618
2,357,732
4,046,318
1,209,153
56,397,337

16,398,018
5,912,970
2,279,006
82,735
258,139
3,682
109,259
23,258,333
2,629,453
3,967,634
1,200,391
56,099,620

16,238,617
5,847,270
2,223,787
79,249
252,640
3,599
110,352
23,189,045
2,847,851
3,977,676
1,183,969
55,954,054
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Interior - Scenario C
Year End Accounts by Rate Class
Core
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011
233,646
23,292
787
4
27
2
2
22
250
77
18
258,127

2016
241,003
23,345
748
12
25
2
3
22
330
75
19
265,584

2021
251,664
24,238
748
12
25
2
3
22
402
75
19
277,210

2026
261,046
25,033
748
12
25
2
3
22
488
75
19
287,473

2031
269,575
25,789
748
12
25
2
3
22
586
75
19
296,856

2033
272,924
26,107
748
12
25
2
3
22
631
75
19
300,568

2021
192.1
3,643.6
3,812.4
8,040.2
12,919.3
2,273.0
39,009.5
1,244,165.5
5,700.0
92,631.0
75,107.8

2026
185.7
3,667.1
3,860.8
8,136.3
12,993.9
2,345.9
39,757.4
1,266,287.0
5,769.9
94,235.9
76,199.2

2031
180.9
3,697.9
3,922.4
8,470.1
13,064.2
2,425.7
40,519.8
1,291,386.2
5,706.5
95,392.6
77,873.8

2033
178.5
3,710.2
3,942.3
8,262.9
13,122.0
2,461.6
40,828.6
1,297,837.3
5,880.0
96,533.2
77,714.6

2021

2026

2031

2033

Annual Use Rate per Customer by Rate Class (GJ)
Core
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27

2011
211.6
3,639.1
3,719.1
23,377.7
12,269.3
2,168.3
56,318.9
1,044,786.1
5,573.8
83,675.8
82,833.1

2016
203.8
3,643.8
3,784.5
7,952.8
12,859.2
2,211.7
38,275.1
1,219,681.8
5,652.0
90,895.6
73,928.9

Annual Demand by Rate Class (GJ)
Core
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011

17,573,321
6,378,245
2,926,922
93,511
331,272
4,337
112,638
22,985,295
1,393,445
4,401,280
1,490,995
57,691,260

Appendix B-1: Demand Forecast Tables

2016

17,501,919
6,690,941
2,830,800
95,434
321,479
4,423
114,825
26,833,001
1,865,167
4,688,163
1,404,648
62,350,801

17,209,451
7,004,843
2,851,640
96,482
322,982
4,546
117,028
27,371,641
2,291,393
4,770,605
1,427,048
63,467,660

17,189,825
7,355,400
2,887,869
97,636
324,846
4,692
119,272
27,858,314
2,815,713
4,847,595
1,447,785
64,948,945

17,296,655
7,718,253
2,933,938
101,642
326,605
4,851
121,559
28,410,495
3,344,030
4,888,945
1,479,602
66,626,577

17,260,699
7,872,840
2,948,816
99,155
328,051
4,923
122,486
28,552,420
3,710,285
4,957,677
1,476,578
67,333,929
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Interior - Scenario D
Year End Accounts by Rate Class
Core
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011
233,646
23,292
787
4
27
2
2
22
250
77
18
258,127

2016
241,003
23,345
748
12
25
2
3
22
330
75
19
265,584

2021
251,664
24,238
748
12
25
2
3
22
402
75
19
277,210

2026
261,046
25,033
748
12
25
2
3
22
488
75
19
287,473

2031
269,575
25,789
748
12
25
2
3
22
586
75
19
296,856

2033
272,924
26,107
748
12
25
2
3
22
631
75
19
300,568

2021
186.2
3,439.1
3,563.3
7,288.7
12,056.4
2,162.2
33,798.5
1,052,884.0
5,249.4
78,341.1
64,590.1

2026
178.1
3,332.3
3,473.3
7,148.6
11,730.9
2,146.2
33,797.7
1,037,071.3
5,122.0
76,591.1
63,155.4

2031
171.2
3,245.4
3,405.5
7,232.0
11,453.0
2,137.1
33,797.2
1,024,490.0
4,910.5
74,620.3
62,323.7

2033
167.9
3,210.5
3,375.0
6,990.9
11,367.8
2,133.8
33,796.7
1,016,318.7
4,981.2
74,355.1
61,361.2

2021

2026

2031

2033

Annual Use Rate per Customer by Rate Class (GJ)
Core
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27

2011
211.6
3,639.1
3,719.1
23,377.7
12,269.3
2,168.3
56,318.9
1,044,786.1
5,573.8
83,675.8
82,833.1

2016
200.4
3,548.2
3,649.5
7,420.8
12,369.0
2,172.2
33,798.7
1,066,479.9
5,372.8
79,970.9
65,932.2

Annual Demand by Rate Class (GJ)
Core
Rate 1
Rate 2
Rate 3
Rate 4
Rate 5
Rate 6
Rate 7
Rate 22
Rate 23
Rate 25
Rate 27
Grand Total

2011

17,573,321
6,378,245
2,926,922
93,511
331,272
4,337
112,638
22,985,295
1,393,445
4,401,280
1,490,995
57,691,260

Appendix B-1: Demand Forecast Tables

2016

17,195,432
6,491,422
2,729,840
89,049
309,224
4,344
101,396
23,462,558
1,773,022
4,165,257
1,252,712
57,574,256

16,658,745
6,585,815
2,665,343
87,465
301,410
4,324
101,395
23,163,448
2,110,274
4,084,691
1,227,212
56,990,124

16,481,038
6,641,244
2,598,034
85,784
293,272
4,292
101,393
22,815,569
2,499,520
3,997,605
1,199,953
56,717,705

16,345,034
6,727,734
2,547,280
86,784
286,326
4,274
101,392
22,538,779
2,877,532
3,890,360
1,184,150
56,589,645

16,204,912
6,773,910
2,524,475
83,891
284,196
4,268
101,390
22,359,012
3,143,149
3,887,785
1,165,864
56,532,851
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NGT - Annual Demand by Region (GJ)
Reference Case
Region
Interior
LM
FEVI
FEW
Grand Total

2011
87,873
106,392
223
194,488

2016
674,598
997,503
14,672
4,278
1,691,051

2021
1,719,713
2,536,761
14,672
10,722
4,281,868

2026
4,008,357
5,912,755
14,672
24,992
9,960,775

2031
9,342,792
13,781,618
14,672
58,251
23,197,333

2033
13,106,322
19,333,226
14,672
81,716
32,535,936

2011
87,873
106,392
223
194,488

2016
674,598
997,503
4,278
1,676,379

2021
873,872
1,289,055
5,448
2,168,375

2026
873,872
1,289,055
5,448
2,168,375

2031
873,872
1,289,055
5,448
2,168,375

2033
873,872
1,289,055
5,448
2,168,375

2011
87,873
106,392
223
194,488

2016
674,598
997,503
29,344
4,278
1,705,723

2021
2,045,106
3,016,751
29,344
12,751
5,103,952

2026
5,919,719
8,732,218
29,344
36,909
14,718,190

2031
17,135,085
25,276,081
29,344
106,835
42,547,345

2033
26,213,217
38,667,297
29,344
163,435
65,073,293

Low Case
Region
Interior
LM
FEVI
FEW
Grand Total

High Case
Region
Interior
LM
FEVI
FEW
Grand Total
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APPENDIX B-2 – RENEWABLE THERMAL ENERGY
Thermal energy solutions include renewable energy systems such as geoexchange, waste heat
recovery and solar thermal energy. As these energy alternatives evolve and grow in the
marketplace, the Utilities must forecast demand for these new products and services in order to
understand the impacts on conventional natural gas demand. This appendix provides an
overview of renewable thermal energy as well as how it relates to the end-use forecasting
scenarios.
Figure 1 (below) illustrates how a renewable thermal energy system can impact a customer’s
need for conventional energy service. The figure shows thermal energy demand throughout the
year for a typical residential or commercial customer from the coldest day of the year to the
warmest. Demand during warmer days (right side of the graph) is referred to as base load
because it serves year round needs such as cooking, water heating and possibly a small
amount of space heating. As temperature decreases (moving from right to left along the graph),
energy demand increases, primarily due to increased space heating requirements, and is
highest on the coldest day of the year (peak day).
Figure 1: Annual Heating Demand Profile for a Typical Residential or Commercial Customer
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Page 1

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Designing a thermal energy system to meet demand on every single day of the year, including
the coldest day, is cost-prohibitive. Therefore, such systems are typically designed to meet
thermal energy demand for approximately 50% to 70% of peak day requirements, including a
portion of the base load (see point 1 in Figure 1). This type of system can therefore serve
approximately 80% to 90% of this customer’s annual demand. The remaining demand (see
point 2 in
Figure) is then supplemented by conventional energy systems, which the FEU believe is best
met by natural gas where it is available.
Modelling energy demand for commercial and industrial thermal end-uses is more complex
since demand is subject to market cycles and trends that differ from those impacting the
residential sector. Furthermore, district and discrete energy systems are more complicated than
conventional energy systems since each system can vary in size, technology, energy
combinations and end-use applications depending on individual customer or community needs.
The Reference Case scenario was used as a baseline to produce the new end-use forecasting
methodology consisting of four alternative forecasts, each implementing the assumptions in one
of the four alternative scenarios described in Section 3.2.2.4. In the end-use forecasting
methodology, thermal energy demand features prominently in Scenarios A and B, where
markets move toward decentralized or self-generated energy systems. This has the effect of
displacing natural gas consumption, particularly for space and water heating. With limited but
growing market penetration of renewable thermal energy systems, the FEU must continue to
monitor thermal energy demand in order to gauge its impact over time on the Utilities’ natural
gas infrastructure, annual and peak day demand, system capacity needs and rate design
issues.
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APPENDIX B-3 – END-USE ANNUAL DEMAND FORECASTING SCENARIO
DESCRIPTIONS
This end-use annual demand forecasting scenario appendix describes how each of the four
future scenarios were modelled to create a range of future annual demand expectations from
residential, commercial and industrial customers for use in the long term resource planning
process. These four scenarios are intended to bound the possible planning environments in
which the FEU will operate over the next 20 years. Each scenario is constructed by making
incremental changes to an original reference case that is based primarily on data developed for
the 2010 Conservation Potential Review (CPR). The four future scenarios are intended to
provide insight into the impact on demand of a broader range of potential future conditions than
has been examined in previous LTRPs. These four scenarios were developed based on key,
critical uncertainties that have been identified with input from both internal FEU stakeholders
and members of the external Resource Planning Advisory Group. The identified critical
uncertainties represent those future conditions that stakeholders have identified as having the
potential to have the biggest impact on the FEU’s business. This appendix explains how model
inputs were developed from the scenario descriptions as well as how these inputs were varied
based on the scenario descriptions to create a different demand expectation for each scenario.

Appendix B-3: End-Use Annual Demand Forecasting Scenario Descriptions
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1.

Explanation of Scenario A

Scenario A is one of four scenarios intended to bound the possible business environments in which the FEU will operate over the
next 20 years. Each scenario is constructed by making incremental changes to an original reference case that is based primarily on
data developed for the 2010 Conservation Potential Review. Scenario A explanations for each of the residential, commercial and
industrial sectors follow below.
1.1

RESIDENTIAL
Scenario A: Abundant supply and decentralized energy markets

Description: Natural gas supply is abundant due to shale gas developments but government policy focuses on strict carbon emission reductions,
which drives the development and adoption of new, decentralized low carbon/carbon neutral technologies and limits the market penetration of
natural gas.
Baseline Scenario: The scenario from which Scenario A is developed, the original reference case from the 2010 Conservation Potential Review,
was recalibrated to match the number of FortisBC residential customers and their average usage per customer (UPC) in 2011. Including expected
changes in natural gas usage over the forecast period, the average residential UPC in the original reference case shows a decline of
approximately 1% per year.
Assumptions
Low gas price

Interpretation
Gas prices in this scenario
follow the same projected rate
of increase that was used to
develop the original reference
case based on the 2010 CPR.
Including the carbon price,
Lower Mainland gas prices
were expected to rise from
$7/GJ
in
2011
to
approximately $13.50/GJ in
2029. (Prices in the model
vary by region.)

Actions Taken


The effects of this change in gas cost are
combined with the effects of increased
carbon price, below.

Appendix B-3: End-Use Annual Demand Forecasting Scenario Descriptions

Results for This
Assumption
See below.

Cumulative
Results
No change from
the
original
reference
case
based on the
2010 CPR. See
below.
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Under
Scenario
A,
gas
commodity prices rise to bring
the cost with delivery to
$8.17/GJ before carbon price.
High carbon
price

1

B.C.’s
carbon
price
is
$30/tonne, which works out to
3
5.7 cents/m or $1.48/GJ out of
a total price of about
1
$9.75/GJ. It is proposed to
gradually increase this to
$120/tonne, bringing the total
price of gas to about
$14.17/GJ.
The
price
increase, including the change
in both commodity and carbon
price, would be approximately
5%.
Literature on price elasticity is
limited, but does suggest that
values are low, e.g., perhaps 0.2. Thus, a 5% increase in
gas price would tend to
decrease
residential
consumption by approximately
1% over the long term.



The proportion of new customers choosing
to heat with fuels other than gas was
increased for all regions and all house
types, to result in a 1% reduction in the
overall growth in gas-heated dwellings by
2031. The total number of accounts would
not be different – just the proportion
installing furnaces and boilers.



By 2031, 1% of existing dwellings requiring
a replacement furnace are assumed to
switch to another fuel (mostly ASHP), at
natural rate of furnace replacement.

Total decrease in
UPC by 2031 is
approximately 0.6%
for
these
three
changes.

Decrease in UPC
by
2031
is
approximately
0.6% compared
to the original
reference
case
based on the
2010 CPR.



By 2031, 1% of existing dwellings requiring
a replacement gas DHW tank are assumed
to switch to electric tanks, at natural rate of
DHW replacement.
These three fuel choice adjustments, with 1%
changes in each case, are introduced
gradually, as the commodity and carbon prices
gradually change. They produce a total change
somewhat smaller than the result suggested by
price elasticity, so there may be some
additional reduction from the price change. In
reality the carbon price may produce a mixture
of fuel choice changes and efficiency
improvements. For reasons of clarity, we have
kept the efficiency changes separate, as a
response to carbon reduction policy, below.

Rate 1, including taxes but not fixed daily charges.
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Strong
economic
growth

Economic growth would pull
population increases in its
wake, with a lag of a year or
two. (Effects on commercial
floor
space
growth
and
industrial production would be
more direct.)
Decision was to make no
change in housing starts or
housing types.



None.
Strong economic growth is
considered an aspect of the planning
environment that is needed for the policy
and technological changes envisioned as
part of this scenario.

No change.

No change.

Policy focused
on carbon
reduction

In the residential sector, this
amplifies the effect of high
carbon price, by providing
education and “moral suasion”
to get people to respond
faster.
Specifically, adoption of the
EGH 80 homes would be
accelerated,
more
people
would
undertake
more
envelope
improvement
measures, and more people
would improve the efficiency of
their furnaces and DHW.



Furnaces are assumed to improve to an
average of 94% efficiency instead of the
90% efficiency assumed in the original
reference case based on the 2010 CPR.



Overall effect of envelope renovations is
increased by 50% (either an average reno
results in 3% reduction in space heating
versus the current 2%, or else rate of renos
increases).

These
changes
result in a total UPC
reduction
of
approximately 3.3%
by 2031.

Overall decrease
in UPC by 2031 is
3.9% compared
to the original
reference
case
based on the
2010 CPR.



Adoption of EGH 80 housing in new
construction begins in 2013.



40% of new DHW units, both replacement
(at natural rate) and new construction, are
assumed to be EF 0.8. (This is relative to
nearly 20% of DHW that are either tankless
or condensing in post-2005 houses.)

There would also be an
increased switch from natural
gas towards renewable supply
and district energy.
Renewable energy is assumed
to displace both natural gas
and other fuels such as
electricity. It is assumed to
displace them in approximately
the ratio of their initial shares



Proposed to reach 1% share of renewables
in space heating, DHW and pools by 2021
and then stabilize after that. Proposed to
reach 0.5% share in existing dwellings by
2021 and then stabilize, for the same end
uses.

These two changes
result in a further
0.6% decrease in
UPC by 2031.



The share reached by district energy was
based on an internal study of market
potential done by FortisBC. The study
assumed negligible penetration of the

Overall decrease
in UPC by 2031 is
4.5% compared
to the original
reference
case
based on the
2010 CPR.

Renewable
thermal &
energy
efficiency a
priority,
including the
use of “Smart”
technology
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of the end use.

Energy
strategies are
consistent
within regions,
but may be
disparate
among regions

1.2

residential market before 2021. By 2030 a
penetration of up to 0.37% (displacing
natural gas) was estimated to be
technically possible. Scenario A includes a
somewhat less aggressive adoption curve
for district energy, so we assumed
penetration in 2031 would reach just over
0.25%. District energy was assumed to
affect the space heating and DHW end
uses.

This input was intended to
provide
context
for
the
scenario as a whole and was
not intended to be modeled as
a specific variable.



No change.

None.

No change.

COMMERCIAL
Scenario A: Abundant supply and decentralized energy markets

Description: Natural gas supply is abundant due to shale gas developments but government policy focuses on strict carbon emission reductions,
which drives the development and adoption of new, decentralized low carbon/carbon neutral technologies and limits the market penetration of
natural gas
Baseline Scenario: The scenario from which Scenario A is developed, the original reference case from the 2010 Conservation Potential Review,
was recalibrated to match the number of FortisBC commercial customers and their gas consumption in 2011. Energy intensity in the commercial
2
model is expressed as energy utilization intensity (EUI), in MJ of natural gas per m of floor area. Including expected changes in natural gas usage
over the forecast period, the average residential EUI in the original reference case shows a decline of approximately 0.3% per year.
Assumptions
Low gas price

Interpretation
Gas prices in this scenario follow

Actions Taken


The effects of this change in gas cost are

Appendix B-3: End-Use Annual Demand Forecasting Scenario Descriptions

Results for
This
Assumption
See below.

Cumulative Results
No change from the
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the same projected rate of
increase that was used to
develop the original reference
case based on the 2010 CPR.
Including the carbon price, Lower
Mainland
gas
prices
were
expected to rise from $7/GJ in
2011 to approximately $13.50/GJ
in 2029. (Prices in the model vary
by region.)
Under
Scenario
A,
gas
commodity prices rise to bring the
cost with delivery to $8.17/GJ
before carbon price.
High carbon price

2
3

B.C.’s carbon price is $30/tonne,
3
which works out to 5.7 cents/m
or $1.48/GJ out of a total price of
2
about $7.10/GJ. It is proposed to
gradually
increase
this
to
$120/tonne, bringing the total
price of gas to about $14.17/GJ.
The price increase, including the
change in both commodity and
carbon
price,
would
be
approximately 5%.
Literature on price elasticity is
limited, but does suggest that
values are low, e.g., perhaps 0.5. Thus, a 5% increase in gas
price would tend to decrease
commercial
consumption
by
approximately 2½% over the long
3
term.

combined with the effects of increased
carbon price, below.



The proportion of new building choosing
non-gas heating increased for all regions
and all building types, to result in a 2.5%
reduction in the overall growth in gasheated buildings by 2031. The total
number of accounts would not be
different – just the proportion installing
gas heat.



The percentage of existing commercial
buildings with roof-top HVAC systems is
roughly 30%, with approximately another
10% heated by forced air furnaces. By
2031, the rate at which these buildings
are assumed to switch to another fuel
(mostly ASHP), at natural rate of
RTU/furnace replacement, will have
reached 2.5%.



Approximately 40% of existing buildings
heat SWH with a gas-fired hot-water tank.

original reference
case based on the
2010 CPR. See
below.

Total decrease
in EUI by 2031
is
approximately
1.3% for these
changes.

Decrease in EUI by
2031
is
approximately 1.3%
compared to the
original reference
case based on the
2010 CPR.

Rate 2, not including taxes or fixed daily charges.
Residential price elasticity data is from http://www.nrel.gov/docs/fy06osti/39512.pdf , although http://www.eia.gov/oiaf/analysispaper/elasticity/pdf/tbl.pdf
suggests
that
the
long
term
price
elasticity
is
higher.
Additional
information
on
price
elasticity
can
be
found
at
http://www.sustainableprosperity.ca/dl843&display
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By 2031, the rate at which these buildings
are assumed to switch to electric tanks,
at natural rate of DHW replacement, will
have reached 2.5%.


Existing buildings with gas boilers for
space heating and/or DHW can also
change fuels when they replace
equipment, particularly if the cost of gas
greatly exceeds the cost of providing the
same service with electricity.
These fuel choice adjustments, with 2.5%
changes in each case, are introduced
gradually, as the commodity and carbon
prices gradually change. They produce a
change in EUI of approximately 1.3% in 20
years, somewhat less than price elasticity
would predict. In reality the carbon price may
produce a mixture of fuel choice changes and
efficiency improvements. For reasons of
clarity, we have kept the efficiency changes
separate, as a response to carbon reduction
policy, below.
Strong economic
growth

Economic growth would directly
increase commercial floor space
growth, though not in every
sector. Growth in segments like
schools follow population trends,
so should not be changed if the
residential sector growth was not
changed. Growth in segments
like restaurants would be faster in
a time of high economic growth.



No change to commercial floor space in
response
to
economic
growth
assumptions is included in the model.

Appendix B-3: End-Use Annual Demand Forecasting Scenario Descriptions
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Policy focused on
carbon reduction

Renewable
thermal & energy
efficiency a
priority, including
the use of
“Smart”
technology

In the commercial sector, this
amplifies the effect of high carbon
price, by providing information,
efficiency standards, and perhaps
incentives to get businesses to
adopt higher efficiency choices
faster.
Specifically, adoption of higher
efficiency
new
buildings
(consistent with the LEED rating
scheme) would be accelerated,
more
businesses
would
undertake
more
envelope
improvement measures, and
more businesses would improve
the efficiency of their heating and
DHW systems.



Condensing boilers are assumed to be
adopted at a rate 13% higher than the
current rate, when boilers are replaced at
the end of their normal life.



Overall effect of envelope renovations is
increased by 5% (either a higher rate of
glazing and insulation/sealing projects or
greater improvement within projects).



Construction of new buildings built at the
LEED gold level more than doubles to
approximately 7% of new buildings.

There would also be an increased
switch from natural gas towards
renewable supply and district
energy.
Renewable energy is assumed to
displace both natural gas and
other fuels such as electricity, but
in commercial would mostly
target DHW. It is assumed to
displace them in approximately
the ratio of their initial shares of
the end use.
District energy is assumed to
target both space heating and
DHW at the rates indicated in
FortisBC’s internal study.



Proposed to reach 1% share of
renewables in DHW by 2021 and then
stabilize after that. Proposed to reach
0.5% share in existing buildings by 2021
and then stabilize, again just for DHW.



Solarwall did not pass the TRC test in the
2010 CPR, but this analysis will assume
that the economics will improve such that
it reaches a 1% share of new
warehouses by 2021 and then stabilizes.



The share reached by district energy was
based on an internal study of market
potential done by FortisBC. The study
assumed different penetrations for each
rate class in four regions. If all this
potential is assumed to apply to the

Total decrease
in EUI by 2031
is
approximately
1.1% for these
changes.

Decrease in EUI by
2031
is
approximately 2.4%
compared to the
original reference
case based on the
2010 CPR.

Total decrease
in EUI by 2031
is
approximately
5.6% for these
changes.

Decrease in EUI by
2031
is
approximately 8.0%
compared to the
original reference
case based on the
2010 CPR.



Condensing DHW boilers and tanks, both
replacement (at natural rate) and new
construction, are assumed to be adopted
at 1.5% higher rate than the current rate.
These suggested accelerated rates of
improvement are based on 25% of the
participation rates used in the Most Likely
Achievable Potential scenario developed
during the 2010 CPR.
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Commercial pools are in the
“other” end use and are not
specifically addressed here.

Energy strategies
are consistent
within regions,
but may be
disparate among
regions

1.3

This input was intended to
provide context for the scenario
as a whole and was not intended
to be modeled as a specific
variable.

commercial portion of each rate class
(not the industrials), then the penetration
by 2030 reaches 9% in the Lower
Mainland and nearly 15% on Vancouver
Island, with the other regions in between.
Scenario A includes a somewhat less
aggressive adoption curve for district
energy, so we assumed penetration in
2031 would reach 5% in the Lower
Mainland and 7.5% on Vancouver Island,
with the other regions in between.


None.

No change.

No change.

INDUSTRIAL
Scenario A: Abundant supply and decentralized energy markets

Description: Natural gas supply is abundant due to shale gas developments but government policy focuses on strict carbon emission reductions,
which drives the development and adoption of new, decentralized low carbon/carbon neutral technologies and limits the market penetration of
natural gas
Baseline Scenario: The scenario from which Scenario A is developed, the original reference case from the 2010 Conservation Potential Review,
was recalibrated to match the number of FortisBC industrial customers and their gas consumption in 2011. Energy intensity is not used explicitly in
the industrial model, but is tracked as tertiary load (actual useful heat) relative to the level of production and efficiency (tertiary load divided by gas
consumed). In the original reference case, tertiary load per unit of production is held constant for all end uses and industry sub-sectors, but
efficiency improves over time. In the model developed for the 2010 CPR, efficiency improved by approximately 1% per year. There is documented
support for that rate of improvement in the CPR industrial report, but it is also approximately five times the rate of improvement typically assumed in
industrial studies in other jurisdictions. For now, the rate of efficiency improvement has been scaled back to 1% per 5-year milestone period, or
approximately 0.2% per year. The other factor that is changing in the baseline scenario is the percentage of end uses that is supplied by natural
Appendix B-3: End-Use Annual Demand Forecasting Scenario Descriptions
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gas, the natural gas fuel share. In the base year, this ranges from 60% to 100% for different end uses, industries and regions. In the original
reference case, these fuel shares are expected to rise during the first milestone and then mainly level off. This reflects the recent increases in gas
consumption in industry, because of the price advantage gas currently has compared to other fuels.
Assumptions
Low gas price

Interpretation
Gas prices in this scenario follow the
same projected rate of increase that
was used to develop the original
reference case based on the 2010
CPR. Including the carbon price,
Lower Mainland gas prices were
expected to rise from $7/GJ in 2011
to approximately $13.50/GJ in 2029.
(Prices in the model vary by region.)

Actions Taken

Results for This
Assumption

Cumulative Results



The effects of this change in gas
cost are combined with the effects
of increased carbon price, below.

See below.

No change from the
original reference case
based on the 2010
CPR. See below.



The natural gas fuel share in
industry is proposed to decrease
by approximately 2.5% for both
heating and process loads, with
the exception of end uses that are
exclusively natural gas using.

Total decrease in
gas consumption
by
2031
is
approximately
2.2% for these
changes.

Decrease
in
total
consumption by 2031
is approximately 2.2%
compared
to
the
original reference case
based on the 2010
CPR.

Under Scenario A, gas commodity
prices rise to bring the cost with
delivery to $8.17/GJ before carbon
price.
High carbon
price

B.C.’s carbon price is $30/tonne,
3
which works out to 5.7 cents/m or
$1.48/GJ out of a total price of about
4
$7.10/GJ. It is proposed to gradually
increase this to $120/tonne, bringing
the total price of gas to about
$14.17/GJ. The price increase,
including the change in both
commodity and carbon price, would
be approximately 5%.
Literature on price elasticity is
limited, but does suggest that values
are low, e.g., perhaps -0.5. Thus, an
5% increase in gas price would tend

4

Rate 2, not including taxes or fixed daily charges.
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to decrease industrial consumption
by approximately 2.5% over the long
5
term.
Strong
economic
growth

Policy focused
on carbon
reduction

Economic growth would directly
increase
industrial
production
growth, though not in every sector.
For example, growth in industries
that provide building materials follow
construction trends. Export industries
will tend to experience higher levels
of production increase, due to
economic growth.



The industrial sector’s response to
economic
growth
can
be
incorporated
either
as
an
increased rate of account growth
or as an increase in tertiary load
(effectively
production
per
account).



In Scenario A, tertiary load is
increased by 0.7% annually from
the levels in the original reference
case. This increase is applied
across the board, to all end uses in
all industries in all regions.

In the industrial sector a policy
focused on carbon reduction would
result in greater market penetration
rates of higher efficiency equipment
and implementation of energy
conservation measures than in the
reference case.



In the 2010 CPR, the Most Likely
achievable scenario developed
participation assumptions for a
range of industrial measures.
Overall, it was assumed that 35%
of the equipment that is naturally
being replaced would be replaced
with a higher-efficiency option, with
the exclusion of upgrades to pulp
kilns, cement kilns, ore and coal
dryers. Most measures were had
participation rates in that range,
though they went as high as about
double that for condensing boilers.
This would represent a 40%
increase in activity relative to the
rate implied by the CPR’s 1%

Specifically, adoption of higher
efficiency boilers, ovens and kilns
would be accelerated,

5

Total increase in
gas consumption
by
2031
is
approximately
14.6% for these
changes.

Increase
in
total
consumption by 2031
is
approximately
12.4% compared to
the original reference
case based on the
2010 CPR.

Total increase in
efficiency
(gas
consumption per
unit of production)
by
2031
is
approximately
1.4% for these
changes.

Increase
in
total
consumption by 2031
is
approximately
11.0% compared to
the original reference
case based on the
2010 CPR.

Residential price elasticity data is from http://www.nrel.gov/docs/fy06osti/39512.pdf , although http://www.eia.gov/oiaf/analysispaper/elasticity/pdf/tbl.pdf suggests
that the long term price elasticity is higher. Additional information on price elasticity can be found at http://www.sustainableprosperity.ca/dl843&display
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annual efficiency improvement.
Relative to the lower efficiency rate
assumed in this forecast’s original
reference
case,
a
35%
replacement rate would represent
a seven-fold increase in activity
level.


For Scenario A, we are assuming
that approximately one-quarter of
the above rate of replacement
would occur, so the replacement
activity level would be increased by
a factor of about 3.

This assumption draws on the findings
in the achievable potential chapter of
the 2010 CPR.
Renewable
thermal &
energy
efficiency a
priority,
including the
use of “Smart”
technology

There are not likely to be many
opportunities to switch from natural
gas towards renewable supply or
district energy, outside of the use of
wood waste, which is captured in the
reference case. Solar thermal energy
could be used to offset some space
heating and water heating, however.



Proposed to reach 0.5% share of
renewables in water heating in
newly built plant capacity by 2021
and then stabilize after that.
Proposed to reach 0.25% share in
existing plants by 2021 and then
stabilize, again just for water
heating.



Solarwall did not pass the TRC test
in the 2010 CPR, but this analysis
will assume that the economics will
improve such that it reaches a
0.5% share of new plant capacity
by 2021 and then stabilizes. In
existing plants it reaches a share
of 0.25% by 2021 and then
stabilizes.

Appendix B-3: End-Use Annual Demand Forecasting Scenario Descriptions
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Energy
strategies are
consistent
within regions,
but may be
disparate
among regions

2.

This input was intended to provide
context for the scenario as a whole
and was not intended to be modeled
as a specific variable.



None.

No change.

No change.

Explanation of Scenario B

Scenario B is one of four scenarios intended to bound the possible business environments in which the FEU will operate over the
next 20 years. Each scenario is constructed by making incremental changes to an original reference case that is based primarily on
data developed for the 2010 Conservation Potential Review. Scenario B explanations for each of the residential, commercial and
industrial sectors follow below.
2.1

RESIDENTIAL
Scenario B: Constricted supply and decentralized energy markets

Description: Natural gas supply is constrained and new technologies are emerging rapidly to meet future energy needs. Carbon policy is not a
driver in this scenario; rather, generalized environmental policies contribute to constricted natural gas supply and support renewable
thermal/decentralized energy development.
Baseline Scenario: The scenario from which Scenario A is developed, the original reference case from the 2010 Conservation Potential Review,
was recalibrated to match the number of FortisBC residential customers and their average usage per customer (UPC) in 2011. Including expected
changes in natural gas usage over the forecast period, the average residential UPC in the Original Reference Case shows a decline of
approximately 1% per year.
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Cumulative
Results

Interpretation

Moderate to high
gas price

Gas prices in this scenario will
increase as compared to the
original reference case based
on the 2010 CPR. Including the
carbon price, Lower Mainland
gas prices were expected to
rise from $7/GJ in 2011 to
approximately $13.50/GJ in
2029. (Prices in the model vary
by region.) In Scenario B, gas
commodity prices rise to bring
the cost with delivery to
$12.03/GJ before carbon price.



The effects of this change in gas
cost are combined with the effects of
increased carbon price, below.

See below.

No change from
the
original
reference
case
based on the
2010 CPR. See
below.

Moderate carbon
price

B.C.’s
carbon
price
is
$30/tonne, which works out to
3
5.7 cents/m or $1.48/GJ out of
6
a total price of about $9.75/GJ.
It is proposed to gradually
increase this to $60/tonne,
bringing the total price of gas to
about $15.03/GJ. The price
increase, including the change
in both commodity and carbon
price, would be approximately
11%.



The proportion of new customers
choosing to heat with fuels other
than gas was increased for all
regions and all house types, to result
in a 2% reduction in the overall
growth in gas-heated dwellings by
2031. The total number of accounts
would not be different – just the
proportion installing furnaces and
boilers.

Total decrease in UPC
by
2031
is
approximately 1.1% for
these three changes.

Decrease in UPC
by
2031
is
approximately
1.1% compared
to the original
reference
case
based on the
2010 CPR.



By 2031, 2% of existing dwellings
requiring a replacement furnace are
assumed to switch to another fuel
(mostly ASHP), at natural rate of
furnace replacement.



By 2031, 2% of existing dwellings
requiring a replacement gas DHW
tank are assumed to switch to

Literature on price elasticity is
limited, but does suggest that
values are low, e.g., perhaps 0.2. Thus, a 11% increase in
gas price would tend to
decrease
residential
consumption by approximately
6

Actions Taken

Results for This
Assumption

Assumptions

Rate 1, including taxes but not fixed daily charges.
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2% over the long term.

electric tanks, at natural rate of DHW
replacement.
These three fuel choice adjustments,
with 2% changes in each case, are
introduced gradually, as the commodity
and carbon prices gradually change.
They produce a total change somewhat
smaller than the result suggested by
price elasticity, so there may be some
additional reduction from the price
change. In reality the carbon price may
produce a mixture of fuel choice
changes and efficiency improvements.
For reasons of clarity, we have kept the
efficiency changes separate, as a
response to carbon reduction policy,
below.

Moderate to
strong economic
growth



None. Strong economic growth is
considered an aspect of the
planning environment that is needed
for the policy and technological
changes envisioned as part of this
scenario.

No change.

No change.

In the residential sector, this
results in movement towards
renewable thermals but not
specifically gas to electric forms
of fuel switching.



Furnaces are assumed to improve to
an average of 92% efficiency instead
of the 90% efficiency assumed in the
original reference case based on the
2010 CPR.

These changes result in
a total UPC reduction of
approximately 1.7% by
2031.

Specifically,
efficiency
measures are prioritized but the
central focus in this scenario is
driving people towards district



Overall
effect
of
envelope
renovations is increased by 25%
(either an average reno results in

Overall decrease
in UPC by 2031 is
2.8% compared
to the original
reference
case
based on the
2010 CPR.

Economic growth would pull
population increases in its
wake, with a lag of a year or
two. (Effects on commercial
floor
space
growth
and
industrial production would be
more direct.)
Decision was to make no
change in housing starts or
housing types.

Policy focused on
environmental
impacts of
energy, not
carbon impacts
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energy
systems
and
alternatives to natural gas.

Strongest market
penetration for
renewable
thermal
technologies,
compared to
other scenarios

Coordinated
energy strategies
among regions
and all levels of
government

There will be a substantial
increase in fuel switching from
natural gas towards renewable
supply and district energy.
Renewable energy is assumed
to displace both natural gas and
other fuels such as electricity. It
is assumed to displace them in
approximately the ratio of their
initial shares of the end use.

This input was intended to
provide context for the Scenario
B as whole and was not
intended to be modeled as a
specific variable.

2.5% reduction in space heating
versus the current 2%, or else rate
of renos increases).


Adoption of EGH 80 housing in new
construction begins in 2020.



20% of new DHW units, both
replacement (at natural rate) and
new construction, are assumed to be
EF 0.8. (This is relative to nearly
20% of DHW that are either tankless
or condensing in post-2005 houses.)



Proposed to reach 1.5% share of
renewables in space heating, DHW
and pools by 2021 and then stabilize
after that. Proposed to reach 0.75%
share in existing dwellings by 2021
and then stabilize, for the same end
uses.



The share reached by district energy
was based on an internal study of
market potential done by FortisBC.
The study assumed negligible
penetration of the residential market
before 2021. By 2030 a penetration
of up to 0.37% (displacing natural
gas) was estimated to be technically
possible. Scenario B includes this
aggressive adoption curve for district
energy.



None.

Appendix B-3: End-Use Annual Demand Forecasting Scenario Descriptions

These two changes
result in a further 1.0%
decrease in UPC by
2031.

Overall decrease
in UPC by 2031 is
3.8% compared
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2.2

COMMERCIAL
Scenario B: Constricted supply and decentralized energy markets

Description: Natural gas supply is constrained and new technologies are emerging rapidly to meet future energy needs. Carbon policy is not a
driver in this scenario; rather, generalized environmental policies contribute to constricted natural gas supply and support renewable
thermal/decentralized energy development.
Baseline Scenario: The scenario from which Scenario B is developed, the original reference case from the 2010 Conservation Potential Review,
was recalibrated to match the number of FortisBC commercial customers and their gas consumption in 2011. Energy intensity in the commercial
2
model is expressed as energy utilization intensity (EUI), in MJ of natural gas per m of floor area. Including expected changes in natural gas
usage over the forecast period, the average residential EUI in the Original Reference Case shows a decline of approximately 0.3% per year.

Assumptions

Interpretation

Moderate to high
gas price

Gas prices in this scenario follow
the same projected rate of
increase that was used to
develop the original reference
case based on the 2010 CPR.
Including the carbon price, Lower
Mainland
gas
prices
were
expected to rise from $7/GJ in
2011 to approximately $13.50/GJ
in 2029. (Prices in the model vary
by region.)

Actions Taken



The effects of this change in gas cost are
combined with the effects of increased
carbon price, below.

Results for
This
Assumption
See below.

Cumulative Results

No change from the
original reference
case based on the
2010 CPR. See
below.

In Scenario B, gas commodity
prices rise to bring the cost with
delivery to $12.03/GJ before
carbon price.
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Moderate carbon
price

B.C.’s carbon price is $30/tonne,
3
which works out to 5.7 cents/m
or $1.48/GJ out of a total price of
7
about $7.10/GJ. It is proposed to
gradually
increase
this
to
$60/tonne, bringing the total price
of gas to about $15.03/GJ. The
price increase, including the
change in both commodity and
carbon
price,
would
be
approximately 11%.
Literature on price elasticity is
limited, but does suggest that
values are low, e.g., perhaps -0.5.
Thus, a 11% increase in gas price
would
tend
to
decrease
commercial
consumption
by
approximately 5.5% over the long
8
term.



The proportion of new building choosing
non-gas heating increased for all regions
and all building types, to result in a 5.5%
reduction in the overall growth in gasheated buildings by 2031. The total
number of accounts would not be
different – just the proportion installing
gas heat.



The percentage of existing commercial
buildings with roof-top HVAC systems is
roughly 30%, with approximately another
10% heated by forced air furnaces. By
2031, the rate at which these buildings
are assumed to switch to another fuel
(mostly ASHP), at natural rate of
RTU/furnace replacement, will have
reached 5.5%.



Approximately 40% of existing buildings
heat SWH with a gas-fired hot-water tank.
By 2031, the rate at which these buildings
are assumed to switch to electric tanks, at
natural rate of DHW replacement, will
have reached 5.5%.



Existing buildings with gas boilers for
space heating and/or DHW can also
change fuels when they replace
equipment, particularly if the cost of gas
greatly exceeds the cost of providing the
same service with electricity.

Total decrease
in EUI by 2031
is
approximately
2.9% for these
changes.

Decrease in EUI by
2031
is
approximately 2.9%
compared to the
original reference
case based on the
2010 CPR.

These fuel choice adjustments, with 5.5%
changes in each case, are introduced
7
8

Rate 2, not including taxes or fixed daily charges.
Residential price elasticity data is from http://www.nrel.gov/docs/fy06osti/39512.pdf , although http://www.eia.gov/oiaf/analysispaper/elasticity/pdf/tbl.pdf
suggests
that
the
long
term
price
elasticity
is
higher.
Additional
information
on
price
elasticity
can
be
found
at
http://www.sustainableprosperity.ca/dl843&display
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gradually, as the commodity and carbon
prices gradually change. They produce a
change in EUI of approximately 2.8% in 20
years, somewhat less than price elasticity
would predict. In reality the carbon price may
produce a mixture of fuel choice changes and
efficiency improvements. For reasons of
clarity, we have kept the efficiency changes
separate, as a response to carbon reduction
policy, below.
Moderate to
strong economic
growth

Economic growth would directly
increase commercial floor space
growth, though not in every
sector. Growth in segments like
schools follow population trends,
so should not be changed if the
residential sector growth was not
changed. Growth in segments like
restaurants would be faster in a
time of high economic growth.



No change to commercial floor space in
response
to
economic
growth
assumptions is included in the model.

No change.

No change.

Policy focused on
environmental
impacts, not
carbon reduction

In the commercial sector this
results in movement towards
renewable thermals but not
specifically gas to electric forms
of fuel switching.



Condensing boilers are assumed to be
adopted at a rate 5% higher than the
current rate, when boilers are replaced at
the end of their normal life.



Overall effect of envelope renovations is
increased by 2% (either a higher rate of
glazing and insulation/sealing projects or
greater improvement within projects).

Total decrease
in EUI by 2031
is
approximately
0.4% for these
changes.

Decrease in EUI by
2031
is
approximately
3.3% compared to
the
original
reference
case
based on the 2010
CPR.



Construction of new buildings built at the
LEED
gold
level
increases
to
approximately 5% of new buildings.



Condensing DHW boilers and tanks, both

Specifically, efficiency measures
are prioritized but the central
focus in this scenario is driving
people towards district energy
systems and alternatives to
natural gas.
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replacement (at natural rate) and new
construction, are assumed to be adopted
at 0.6% higher rate than the current rate.
These suggested accelerated rates of
improvement are based on 10% of the
participation rates used in the Most Likely
Achievable Potential scenario developed
during the 2010 CPR.
Strongest market
penetration for
renewable
thermal
technologies,
compared to
other scenarios

There would also be a substantial
switch from natural gas towards
renewable supply and district
energy.
Renewable energy is assumed to
displace both natural gas and
other fuels such as electricity, but
in commercial would mostly target
DHW. It is assumed to displace
them in approximately the ratio of
their initial shares of the end use.
District energy is assumed to
target both space heating and
DHW at the rates indicated in
FortisBC’s internal study.
Commercial pools are in the
“other” end use and are not
specifically addressed here.



Proposed to reach 1.5% share of
renewables in DHW by 2021 and then
stabilize after that. Proposed to reach
0.75% share in existing buildings by 2021
and then stabilize, again just for DHW.



Solarwall did not pass the TRC test in the
2010 CPR, but this analysis will assume
that the economics will improve such that
it reaches a 1.5% share of new
warehouses by 2021 and then stabilizes.



The share reached by district energy was
based on an internal study of market
potential done by FortisBC. The study
assumed different penetrations for each
rate class in four regions. If all this
potential is assumed to apply to the
commercial portion of each rate class (not
the industrials), then the penetration by
2030 reaches 9% in the Lower Mainland
and nearly 15% on Vancouver Island,
with the other regions in between.
Scenario B includes this same adoption
curve for district energy, so we assumed
penetration in 2031 would reach 9% in
the Lower Mainland and 15% on
Vancouver Island, with the other regions
in between.
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Total decrease
in EUI by 2031
is
approximately
11.3%
for
these changes.

Decrease in EUI by
2031
is
approximately
14.6% compared to
the
original
reference
case
based on the 2010
CPR.

Page 20

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Energy strategies
are consistent
within regions,
but may be
disparate among
regions

2.3

This input was intended to
provide context for the Scenario
as a whole and was not intended
to be modeled as a specific
variable.



No change.

None.

No change.

INDUSTRIAL
Scenario B: Constricted supply and decentralized energy markets

Description: Natural gas supply is constrained and new technologies are emerging rapidly to meet future energy needs. Carbon policy is not a driver
in this scenario; rather, generalized environmental policies contribute to constricted natural gas supply and support renewable thermal/decentralized
energy development.
Baseline Scenario: The scenario from which Scenario B is developed, the original reference case from the 2010 Conservation Potential Review, was
recalibrated to match the number of FortisBC industrial customers and their gas consumption in 2011. Energy intensity is not used explicitly in the
industrial model, but is tracked as tertiary load (actual useful heat) relative to the level of production and efficiency (tertiary load divided by gas
consumed). In the original reference case, tertiary load per unit of production is held constant for all end uses and industry sub-sectors, but efficiency
improves over time. In the model developed for the 2010 CPR, efficiency improved by approximately 1% per year. There is documented support for
that rate of improvement in the CPR industrial report, but it is also approximately five times the rate of improvement typically assumed in industrial
studies in other jurisdictions. For now, the rate of efficiency improvement has been scaled back to 1% per 5-year milestone period, or approximately
0.2% per year. The other factor that is changing in the baseline scenario is the percentage of end uses that is supplied by natural gas, the natural gas
fuel share. In the base year, this ranges from 60% to 100% for different end uses, industries and regions. In the original reference case, these fuel
shares are expected to rise during the first milestone and then mainly level off. This reflects the recent increases in gas consumption in industry,
because of the price advantage gas currently has compared to other fuels.
Assumptions
Moderate to
high gas price

Interpretation
Gas prices in this scenario follow the
same projected rate of increase that
was used to develop the original

Actions Taken


The effects of this change in gas
cost are combined with the effects
of increased carbon price, below.

Appendix B-3: End-Use Annual Demand Forecasting Scenario Descriptions

Results for This
Assumption
See below.

Cumulative Results
No change from the
original reference case
based on the 2010 CPR.
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reference case based on the 2010
CPR. Including the carbon price,
Lower Mainland gas prices were
expected to rise from $7/GJ in 2011
to approximately $13.50/GJ in 2029.
(Prices in the model vary by region.)

See below.

In Scenario B, gas commodity prices
rise to bring the cost with delivery to
$12.03/GJ before carbon price.
Moderate
carbon price

B.C.’s carbon price is $30/tonne,
3
which works out to 5.7 cents/m or
$1.48/GJ out of a total price of about
$7.10/GJ It is proposed to gradually
increase this to $60/tonne, bringing
the total price of gas to about
$15.03/GJ. The price increase,
including the change in both
commodity and carbon price, would
be approximately 11%.



The price rise in this scenario is
assumed to drive several large
plants to switch from natural gas to
other fuels in the first milestone
period. The fuel switch is assumed
to persist through the forecast
period. Other plants, with less fuel
mobility, are assumed to switch
more
gradually
through
the
forecast period.

Total decrease in
gas consumption
in
2016
is
approximately
11%. By 2031 the
decrease in gas
consumption
is
14.4% relative to
the
original
reference case.

Decrease
in
total
consumption by 2031 is
approximately
14.4%
compared to the original
reference case based on
the 2010 CPR.

Literature on price elasticity is
limited, but does suggest that values
are low, e.g., perhaps -0.5. Thus, a
11% increase in gas price would
tend
to
decrease
industrial
consumption by approximately 5.5%
9
over the long term.
FortisBC
industrial customer data shows that
some large customers are able to
switch fuels very readily, so that total
industrial consumption can swing as
much as 7 PJ from one year to the
next due to gas pricing.
9

Residential price elasticity data is from http://www.nrel.gov/docs/fy06osti/39512.pdf , although http://www.eia.gov/oiaf/analysispaper/elasticity/pdf/tbl.pdf
suggests
that
the
long
term
price
elasticity
is
higher.
Additional
information
on
price
elasticity
can
be
found
at
http://www.sustainableprosperity.ca/dl843&display
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Economic growth would directly
increase
industrial
production
growth, though not in every sector.
For example, growth in industries
that provide building materials follow
construction trends. Export industries
will tend to experience higher levels
of production increase, due to
economic growth.



The industrial sector’s response to
economic
growth
can
be
incorporated
either
as
an
increased rate of account growth
or as an increase in tertiary load
(effectively
production
per
account).



In Scenario B, tertiary load is
increased by 0.5% annually from
the levels in the original reference
case. This increase is applied
across the board, to all end uses in
all industries in all regions, but only
after the initial 2016 decrease
described above.

Policy focused
on
environmental
impacts, not
carbon
reduction

In the industrial sector this results in
movement
towards
renewable
thermals but not specifically gas to
electric forms of fuel switching.



Strongest
market
penetration for
renewable
thermal
technologies,
compared to

There are not likely to be many
opportunities to switch from natural
gas towards renewable supply or
district energy, outside of the use of
wood waste, which is captured in the
reference case. Solar thermal energy
could be used to offset some space



Moderate to
strong
economic
growth

Specifically, efficiency measures are
prioritized according to normal
business priorities faced by industrial
plants. Policy impacts are limited to
encouraging renewable alternatives
to natural gas.

Total increase in
gas consumption
by
2031
is
approximately
6.6% for these
changes.

Decrease
in
total
consumption by 2031 is
approximately
7.8%
compared to the original
reference case based on
the 2010 CPR.

For Scenario B, we are assuming
no acceleration of the adoption of
industrial efficiency improvements,
compared to the original reference
case.

No change.

No change.

Proposed to reach 0.75% share of
renewables in water heating in
newly built plant capacity by 2021
and then stabilize after that.
Proposed to reach 0.5% share in
existing plants by 2021 and then
stabilize, again just for water
heating.

Total decrease in
gas consumption
by
2031
is
approximately
0.1% for these
changes.

Decrease
in
total
consumption by 2031 is
approximately
7.9%
compared to the original
reference case based on
the 2010 CPR.
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other scenarios

heating and water heating, however.



Solarwall did not pass the TRC test
in the 2010 CPR, but this analysis
will assume that the economics will
improve such that it reaches a
0.75% share of new plant capacity
by 2021 and then stabilizes. In
existing plants it reaches a share
of 0.5% by 2021 and then
stabilizes.

Energy
strategies are
consistent
within regions,
but may be
disparate
among regions

This input was intended to provide
context for the scenario as a whole
and was not intended to be modeled
as a specific variable.



None.

3.

No change.

No change.

Explanation of Scenario C

Scenario C is one of four scenarios intended to bound the possible business environments in which the FEU will operate over the
next 20 years. Each scenario is constructed by making incremental changes to an original reference case that is based primarily on
data developed for the 2010 Conservation Potential Review. Scenario C explanations for each of the residential, commercial and
industrial sectors follow below.
3.1

RESIDENTIAL
Scenario C: Abundant supply and centralized energy markets

Description: Natural gas supply is abundant due to shale gas developments while new technologies are slow to advance and the energy market
remains centralized, leaving natural gas as an important means to meet long term energy needs.
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Baseline Scenario: The scenario from which Scenario A is developed, the original reference case from the 2010 Conservation Potential Review,
was recalibrated to match the number of FortisBC residential customers and their average usage per customer (UPC) in 2011. Including expected
changes in natural gas usage over the forecast period, the average residential UPC in the original reference case shows a decline of
approximately 1% per year.
Assumptions
Low gas price

Interpretation
Gas prices in this scenario will
be lower than the original
reference case based on the
2010 CPR. Including the carbon
price, Lower Mainland gas
prices were expected to rise
from $7/GJ in 2011 to
approximately $13.50/GJ in
2029. (Prices in the model vary
by region.) In Scenario C, gas
commodity prices decline to
bring the cost with delivery to
$6.14/GJ before carbon price.
Since there is no assumed
change in carbon price for this
scenario (see below), the total
gas price is assumed to be
$7.64/GJ in 2029, a decrease
of 43%.

Literature on price elasticity is
limited, but does suggest that
values are low, e.g., perhaps 0.2. Thus, a 43% decrease in
gas price would tend to
increase
residential
consumption by 9% over the
long term.

Actions Taken


The proportion of new customers
choosing to heat with fuels other
than gas was decreased for all
regions and all house types, to result
in a 9% increase in the overall
growth in gas-heated dwellings by
2031. The total number of accounts
would not be different – just the
proportion installing furnaces and
boilers.



By 2031, 9% of existing dwellings
with a ducted non-gas heating
system requiring replacement are
assumed to switch to gas, at natural
rate of system replacement. Based
on the 2008 REUS, approximately
half of electric heating systems are
ducted, so the above 9% is reduced
by half.



By 2031, 9% of eligible existing
dwellings requiring a replacement
electric DHW tank are assumed to
switch to gas-heated tanks, at
natural rate of DHW replacement.
Eligibility is reduced by 25% due to
possible ducting issues.

Results for This
Assumption

Cumulative
Results

Total increase in UPC
by
2031
is
approximately 1.2% for
these three changes.

Increase in UPC
by
2031
is
approximately
1.2% compared
to the original
reference
case
based on the
2010 CPR.

These three fuel choice adjustments are
introduced gradually, as the commodity
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and carbon prices gradually change.
They produce a total change somewhat
smaller than the result suggested by
price elasticity, so there may be some
additional reduction from the price
change. In reality the carbon price may
produce a mixture of fuel choice changes
and efficiency improvements. For
reasons of clarity, we have kept the
efficiency changes separate, as a
response to carbon reduction policy,
below.
Low Carbon Price

B.C.’s
carbon
price
is
$30/tonne, which works out to
3
5.7 cents/m or $1.48/GJ out of
a
total
price
of
about
10
$9.75/GJ. It is proposed to be
maintained at $30/tonne, in
Scenario C.

Moderate
economic growth

Economic growth would pull
population increases in its
wake, with a lag of a year or
two. (Effects on commercial
floor
space
growth
and
industrial production would be
more direct.)





None.

None. Strong economic growth is
considered an aspect of the planning
environment that is needed for the
policy and technological changes
envisioned as part of this scenario.

No change.

No change.

No change.

No change.

Decision was to make no
change in housing starts or
housing types.

10

Rate 1, including taxes but not fixed daily charges.
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Policy focused on
economic growth

Less market
penetration for
renewable
thermal
technologies,
compared to
other scenarios

In the residential sector, there is
no specific driver moving
people away from using natural
gas. Rather, there is some fuel
switching to natural gas and
many efficiency measures are
delayed.

There will be limited fuel
switching from natural gas
towards renewable supply and
district energy.
Renewable energy is assumed
to displace both natural gas and
other fuels such as electricity. It
is assumed to displace them in
approximately the ratio of their
initial shares of the end use.

EX:
Move
out
dates
for
equipment/appliance replacement; Move
out dates for policies (EGH80, DHW
regs, etc)


Furnaces are assumed to remain at
the 90% efficiency level assumed in
the original reference case based on
the 2010 CPR.



Overall
effect
of
envelope
renovations remains the same as the
2010 CPR.



Adoption of EGH 80 housing in new
construction is delayed until 2025



New DHW units, both replacement
(at
natural
rate)
and
new
construction, are assumed to be the
same efficiency as assumed in the
original reference case.



Proposed to reach 0.15% share of
renewables in space heating, DHW
and pools by 2021 and then stabilize
after that. Proposed to reach 0.05%
share in existing dwellings by 2021
and then stabilize, for the same end
uses.



The share reached by district energy
was based on an internal study of
market potential done by FortisBC.
The study assumed negligible
penetration of the residential market
before 2021. By 2030 a penetration
of up to 0.37% (displacing natural
gas) was estimated to be technically

Appendix B-3: End-Use Annual Demand Forecasting Scenario Descriptions

These changes result in
modest increases in
UPC in the early part of
the forecast period, but
no net change by 2031
compared to the original
reference case.

Overall increase
in UPC by 2031 is
1.2% compared
to the original
reference
case
based on the
2010 CPR.

These changes result in
a total UPC decrease
(compared
to
the
assumptions
in
the
original reference case)
of approximately 0.1%
by 2031.

Overall increase
in UPC by 2031 is
1.1% compared
to the original
reference
case
based on the
2010 CPR.
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possible. Scenario C includes 0.10%
adoption curve for district energy.
Disparate energy
strategies among
regions and all
levels of
government

3.2

This input was intended to
provide context for the Scenario
C as whole and was not
intended to be modeled as a
specific variable.



No change.

None.

No change.

COMMERCIAL
Scenario C: Abundant supply and centralized energy markets

Description: Natural gas supply is abundant due to shale gas developments while new technologies are slow to advance and the energy market
remains centralized, leaving natural gas as an important means to meet long term energy needs.
Baseline Scenario: The scenario from which Scenario C is developed, the original reference case from the 2010 Conservation Potential Review,
was recalibrated to match the number of FortisBC commercial customers and their gas consumption in 2011. Energy intensity in the commercial
2
model is expressed as energy utilization intensity (EUI), in MJ of natural gas per m of floor area. Including expected changes in natural gas usage
over the forecast period, the average residential EUI in the original reference case shows a decline of approximately 0.3% per year.

Assumptions

Low gas price

Interpretation

Gas prices in this scenario will be
lower than the original reference
case based on the 2010 CPR.
Including the carbon price, Lower
Mainland
gas
prices
were
expected to rise from $7/GJ in
2011 to approximately $13.50/GJ
in 2029. (Prices in the model vary
by region.) In Scenario C, gas

Actions Taken



The proportion of new building choosing
non-gas heating decreases for all regions
and all building types, to result in a 22%
increase in the overall growth in gasheated buildings by 2031. The total
number of accounts would not be
different – just the proportion installing
gas heat.

Appendix B-3: End-Use Annual Demand Forecasting Scenario Descriptions

Results for
This
Assumption
Total increase
in EUI by 2031
is
approximately
8.8% for these
changes.

Cumulative Results

Increase in EUI by
2031
is
approximately 8.8%
compared to the
original reference
case based on the
2010 CPR.
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commodity prices decline to bring
the cost with delivery to $6.14/GJ
before carbon price. Since there
is no assumed change in carbon
price for this scenario (see
below), the total gas price is
assumed to be $7.64/GJ in 2029,
a decrease of 43%.

Literature on price elasticity is
limited, but does suggest that
values are low, e.g., perhaps 0.5. Thus, a 43% decrease in gas
price would tend to increase
commercial consumption by 22%
over the long term.



The percentage of existing commercial
buildings with roof-top HVAC systems is
roughly 30%, with approximately another
10% heated by forced air furnaces. By
2031, the rate at which these buildings
are assumed to switch to gas from
electricity, at natural rate of RTU/furnace
replacement, will have reached 22%.



Approximately 40% of existing buildings
heat SWH with a gas-fired hot-water tank.
By 2031, the rate at which the buildings
with electric tanks are assumed to switch
to gas tanks, at natural rate of DHW
replacement, will have reached 22%.



Existing buildings with electric boilers for
space heating and/or DHW can also
change fuels when they replace
equipment, particularly if the cost of
electricity greatly exceeds the cost of
providing the same service with gas.

These fuel choice adjustments, with 22%
changes in each case, are introduced
gradually, as the commodity and carbon
prices gradually change. They produce a
change in EUI of approximately 8.8% in 20
years, somewhat less than price elasticity
would predict. In reality the carbon price may
produce a mixture of fuel choice changes and
efficiency improvements. For reasons of
clarity, we have kept the efficiency changes
separate, as a response to carbon reduction
policy, below.
Moderate carbon
price

B.C.’s carbon price is $30/tonne,
3
which works out to 5.7 cents/m
or $1.48/GJ out of a total price of



None.
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11

about $9.75/GJ. It is proposed
to be maintained at $30/tonne, in
Scenario C.

Moderate
economic growth

Economic growth would directly
increase commercial floor space
growth, though not in every
sector. Growth in segments like
schools follow population trends,
so should not be changed if the
residential sector growth was not
changed. Growth in segments
like restaurants would be faster in
a time of high economic growth.



No change to commercial floor space in
response
to
economic
growth
assumptions is included in the model.

No change.

No change.

Policy focused on
economic growth
rather than
environmental
growth

In the commercial sector this
results in movement towards
increased natural gas use.



Condensing boilers are assumed to be
adopted at a rate 13% lower than the
current rate, when boilers are replaced at
the end of their normal life.



Overall effect of envelope renovations is
decreased by 5% (either a lower rate of
glazing and insulation/sealing projects or
less improvement within projects).

Total increase
in EUI by 2031
is
approximately
1.3% for these
changes.

Increase in EUI by
2031
is
approximately
10.1% compared to
the
original
reference
case
based on the 2010
CPR.



Construction of new buildings built at the
LEED gold level drops to below 3% of
new buildings.



Condensing DHW boilers and tanks, both
replacement (at natural rate) and new
construction, are assumed to be adopted
at 1.6% lower rate than the current rate.

11

Rate 1, including taxes but not fixed daily charges.
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These
suggested
slowed
rates
of
improvement are based on -25% of the
participation rates used in the Most Likely
Achievable Potential scenario developed
during the 2010 CPR.
Less renewable
thermals
compared to
other scenarios

There is a minor amount of fuel
switching in this scenario.
Renewable energy is assumed to
displace both natural gas and
other fuels such as electricity, but
in commercial would mostly
target DHW. It is assumed to
displace them in approximately
the ratio of their initial shares of
the end use.
District energy is assumed to
target both space heating and
DHW at the rates indicated in
FortisBC’s internal study.



Proposed to reach 0.15% share of
renewables in DHW by 2021 and then
stabilize after that. Proposed to reach
0.08% share in existing buildings by 2021
and then stabilize, again just for DHW.



Solarwall did not pass the TRC test in the
2010 CPR, but this analysis will assume
that the economics will improve such that
it reaches a 0.15% share of new
warehouses by 2021 and then stabilizes.



The share reached by district energy was
based on an internal study of market
potential done by FortisBC. The study
assumed different penetrations for each
rate class in four regions. If all this
potential is assumed to apply to the
commercial portion of each rate class
(not the industrials), then the penetration
by 2030 reaches 9% in the Lower
Mainland and nearly 15% on Vancouver
Island, with the other regions in between.
Scenario C includes a much less
aggressive adoption curve for district
energy, so we assumed penetration in
2031 would reach 1% in the Lower
Mainland and 1.5% on Vancouver Island,
with the other regions in between.



None.

Commercial pools are in the
“other” end use and are not
specifically addressed here.

Energy strategies
are consistent
within regions,

This input was intended to
provide context for the Scenario
as a whole and was not intended
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Total decrease
in EUI by 2031
is
approximately
0.5% for these
changes.

Increase in EUI by
2031
is
approximately 9.6%
compared to the
original reference
case based on the
2010 CPR.

No change.

No change.
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but may be
disparate among
regions

3.3

to be modeled as a specific
variable.

INDUSTRIAL

Scenario C: Abundant supply and centralized energy markets
Description: Natural gas supply is abundant due to shale gas developments while new technologies are slow to advance and the energy market
remains centralized, leaving natural gas as an important means to meet long term energy needs.
Baseline Scenario: The scenario from which Scenario C is developed, the original reference case from the 2010 Conservation Potential Review, was
recalibrated to match the number of FortisBC industrial customers and their gas consumption in 2011. Energy intensity is not used explicitly in the
industrial model, but is tracked as tertiary load (actual useful heat) relative to the level of production and efficiency (tertiary load divided by gas
consumed). In the original reference case, tertiary load per unit of production is held constant for all end uses and industry sub-sectors, but efficiency
improves over time. In the model developed for the 2010 CPR, efficiency improved by approximately 1% per year. There is documented support for
that rate of improvement in the CPR industrial report, but it is also approximately five times the rate of improvement typically assumed in industrial
studies in other jurisdictions. For now, the rate of efficiency improvement has been scaled back to 1% per 5-year milestone period, or approximately
0.2% per year. The other factor that is changing in the baseline scenario is the percentage of end uses that is supplied by natural gas, the natural gas
fuel share. In the base year, this ranges from 60% to 100% for different end uses, industries and regions. In the original reference case, these fuel
shares are expected to rise during the first milestone and then mainly level off. This reflects the recent increases in gas consumption in industry,
because of the price advantage gas currently has compared to other fuels.
Assumptions
Low gas price

Interpretation
Gas prices in this scenario follow the
same projected rate of increase that
was used to develop the original
reference case based on the 2010
CPR. Including the carbon price,
Lower Mainland gas prices were
expected to rise from $7/GJ in 2011
to approximately $13.50/GJ in 2029.

Actions Taken


The natural gas fuel share in
industry is proposed to increase by
approximately 22% for both
heating and process loads, with
the exception of end uses that are
exclusively natural gas using.



In cases where the fuel share is
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Results for This
Assumption
Total increase in
gas consumption
by 2031 is 4.9%
for these changes.

Cumulative Results
Increase
in
total
consumption by 2031 is
4.9% compared to the
original reference case
based on the 2010 CPR.
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(Prices in the model vary by region.)
In Scenario C, gas commodity prices
decline to bring the cost with delivery
to $6.14/GJ before carbon price.
Since there is no assumed change in
carbon price for this scenario (see
below), the total gas price is
assumed to be $7.64/GJ in 2029, a
decrease of 43%.

already approaching 100% in the
model, the increase is limited to
22% of the non-gas fuel share that
remains to be captured. Hence, the
increase in consumption is, in most
cases, much smaller than 22%.


Literature on price elasticity is
limited, but does suggest that values
are low, e.g., perhaps -0.5. Thus, a
43% decrease in gas price would
tend
to
increase
industrial
consumption by 22% over the long
term.
Moderate
carbon price

B.C.’s carbon price is $30/tonne,
3
which works out to 5.7 cents/m or
$1.48/GJ out of a total price of about
12
$9.75/GJ.
It is proposed to be
maintained at $30/tonne, in Scenario
C.

Moderate
economic
growth

Economic growth would directly
increase
industrial
production
growth, though not in every sector.
For example, growth in industries
that provide building materials follow
construction trends. Export industries
will tend to experience higher levels

12





FortisBC
data
on
industrial
demand indicates that low gas
prices can prompt relatively large
movements in consumption for a
few large customers. In addition to
the modest change in consumption
that results from 22% of the
remaining non-gas fuel share for
some end uses, this scenario
enlarges on this change by adding
tertiary load – in effect, plants are
assumed to add to their capacity to
use gas in their production.
None.

The industrial sector’s response to
economic
growth
can
be
incorporated
either
as
an
increased rate of account growth
or as an increase in tertiary load
(effectively
production
per
account).

No change.

No change.

Total increase in
gas consumption
by
2031
is
approximately
5.4% for these
changes.

Increase
in
total
consumption by 2031 is
10.3% compared to the
original reference case
based on the 2010 CPR.

Rate 1, including taxes but not fixed daily charges.
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to



In Scenario C, tertiary load is
increased by 0.25% annually from
the levels in the original reference
case. This increase is applied
across the board, to all end uses in
all industries in all regions.

In the industrial sector this results in
movement towards increased natural
gas use.



In the 2010 CPR, the Most Likely
achievable scenario developed
participation assumptions for a
range of industrial measures.
Overall, it was assumed that 35%
of the equipment that is naturally
being replaced would be replaced
with a higher-efficiency option, with
the exclusion of upgrades to pulp
kilns, cement kilns, ore and coal
dryers. Most measures were had
participation rates in that range,
though they went as high as about
double that for condensing boilers.
This would represent a 40%
increase in activity relative to the
rate implied by the CPR’s 1%
annual efficiency improvement.
Relative to the lower efficiency rate
assumed in this forecast’s original
reference
case,
a
35%
replacement rate would represent
a seven-fold increase in activity
level.



For Scenario C, we are assuming
that the rate at which equipment is
improved when replaced would
slow down, so more equipment
was replaced by the same
efficiency. The replacement activity
level from the original reference

of production increase,
economic growth.

Policy focused
on economic
growth rather
than
environmental
growth

due
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Total increase in
gas consumption
by
2031
is
approximately
1.5% for these
changes.

Increase
in
total
consumption by 2031 is
11.8% compared to the
original reference case
based on the 2010 CPR.
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case would be decreased by a
factor of about 3.
These suggested slowed rates of
improvement are based on -25% of the
participation rates used in the Most
Likely Achievable Potential scenario
developed during the 2010 CPR.
Less renewable
thermals
compared to
other scenarios

There are not likely to be many
opportunities to switch from natural
gas towards renewable supply or
district energy, outside of the use of
wood waste, which is captured in the
reference case.



None.

No change.

No change.

Energy
strategies are
consistent
within regions,
but may be
disparate
among regions

This input was intended to provide
context for the scenario as a whole
and was not intended to be modeled
as a specific variable.



None.

No change.

No change.

4.

Explanation of Scenario D

Scenario D is one of four scenarios intended to bound the possible business environments in which the FEU will operate over the
next 20 years. Each scenario is constructed by making incremental changes to an original reference case that is based primarily on
data developed for the 2010 Conservation Potential Review. Scenario D explanations for each of the residential, commercial and
industrial sectors follow below.
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4.1

RESIDENTIAL

Scenario D: Constricted supply and decentralized energy markets
Description: Natural gas supply is constricted and a slower economy minimizes technological development and decentralization, limiting the
energy alternatives available to meet consumers’ long term needs.
Baseline Scenario: The scenario from which Scenario A is developed, the original reference case from the 2010 Conservation Potential Review,
was recalibrated to match the number of FortisBC residential customers and their average usage per customer (UPC) in 2011. Including expected
changes in natural gas usage over the forecast period, the average residential UPC in the original reference case shows a decline of
approximately 1% per year.
Assumptions

Interpretation

Actions Taken

Results for This
Assumption

Cumulative
Results

Moderate gas
price

Gas prices in this scenario are
higher
than
the
original
reference case based on the
2010 CPR. Including the carbon
price, Lower Mainland gas
prices were expected to rise
from $7/GJ in 2011 to
approximately $13.50/GJ in
2029. (Prices in the model vary
by region.) In Scenario D, gas
commodity prices rise to bring
the cost with delivery to
$10.04/GJ before carbon price.



The effects of this change in gas
cost are combined with the effects of
increased carbon price, below.

See below.

No change from
the
original
reference
case
based on the
2010 CPR. See
below.

Moderate Carbon
Price

B.C.’s
carbon
price
is
$30/tonne, which works out to
3
5.7 cents/m or $1.48/GJ out of
a
total
price
of
about
13
$9.75/GJ. It is proposed to



The proportion of new customers
choosing to heat with fuels other
than gas was decreased for all
regions and all house types, to result

Total increase in UPC
by
2031
is
approximately 0.3% for
these three changes.

Increase in UPC
by
2031
is
approximately
0.3% compared
to the original

13

Rate 1, including taxes but not fixed daily charges.
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increase to $45/tonne, in
Scenario D, bringing the total
price of gas to about $12.29/GJ.
The price decrease, including
the change in both commodity
and carbon price, would be
approximately 9%.

Literature on price elasticity is
limited, but does suggest that
values are low, e.g., perhaps 0.2. Thus, an 9% decrease in
gas price would tend to
increase
residential
consumption by approximately
2% over the long term

in a 2% increase in the overall
growth in gas-heated dwellings by
2031. The total number of accounts
would not be different – just the
proportion installing furnaces and
boilers.


By 2031, 2% of existing dwellings
with a ducted non-gas heating
system requiring replacement are
assumed to switch to gas, at natural
rate of system replacement. Based
on the 2008 REUS, approximately
half of electric heating systems are
ducted, so the above 2% is reduced
by half.



By 2031, 2% of eligible existing
dwellings requiring a replacement
electric DHW tank are assumed to
switch to gas-heated tanks, at
natural rate of DHW replacement.
Eligibility is reduced by 25% due to
possible ducting issues.

reference
case
based on the
2010 CPR.

These three fuel choice adjustments are
introduced gradually, as the commodity
and carbon prices gradually change.
They produce a total change somewhat
smaller than the result suggested by
price elasticity, so there may be some
additional reduction from the price
change. In reality the carbon price may
produce a mixture of fuel choice
changes and efficiency improvements.
For reasons of clarity, we have kept the
efficiency changes separate, as a
response to carbon reduction policy,
below.For reasons of clarity, we have
kept the efficiency changes separate, as
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a response to carbon reduction policy,
below.
Slow economic
growth

Economic growth would pull
population increases in its
wake, with a lag of a year or
two. (Effects on commercial
floor
space
growth
and
industrial production would be
more direct.)



None. Strong economic growth is
considered an aspect of the
planning environment that is needed
for the policy and technological
changes envisioned as part of this
scenario.

No change.

No change.



Furnaces are assumed to improve to
an average of 95% efficiency instead
of the 90% efficiency assumed in the
original reference case based on the
2010 CPR.

These changes result in
a total UPC reduction of
approximately 4.2% by
2031.



Overall
effect
of
envelope
renovations is increased by 60%
(either an average reno results in
3.2% reduction in space heating
versus the current 2%, or else rate
of renos increases).

Overall decrease
in UPC by 2031 is
3.9% compared
to the original
reference
case
based on the
2010 CPR.



Adoption of EGH 80 housing in new
construction begins in 2013.



50% of new DHW units, both
replacement (at natural rate) and
new construction, are assumed to be
EF 0.8. (This is relative to nearly
20% of DHW that are either tankless
or condensing in post-2005 houses.)

Decision was to make no
change in housing starts or
housing types.
Policy focused on
economic growth
with some
advancement of
carbon
regulations

In the residential sector, the
high
price
and
limited
development of decentralized
energy systems results in a
prioritization
of
energy
efficiency.
Specifically, adoption of the
EGH 80 homes would be
accelerated, more people would
undertake
more
envelope
improvement measures, and
more people would improve the
efficiency of their furnaces and
DHW.
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Slower market
penetration for
renewable
thermal
technologies,
compared to
other scenarios

Disparate energy
strategies among
regions and all
levels of
government

4.2

There will be a limited increase
in fuel switching from natural
gas towards renewable supply
and district energy as natural
gas prices are high.
Renewable energy is assumed
to displace both natural gas and
other fuels such as electricity. It
is assumed to displace them in
approximately the ratio of their
initial shares of the end use.

This input was intended to
provide context for the Scenario
D as whole and was not
intended to be modeled as a
specific variable.



Proposed to reach 0.25% share of
renewables in space heating, DHW
and pools by 2021 and then stabilize
after that. Proposed to reach 0.10%
share in existing dwellings by 2021
and then stabilize, for the same end
uses.



The share reached by district energy
was based on an internal study of
market potential done by FortisBC.
The study assumed negligible
penetration of the residential market
before 2021. By 2030 a penetration
of up to 0.37% (displacing natural
gas) was estimated to be technically
possible. Scenario D includes 0.20%
adoption curve for district energy.



None.

These two changes
result in a further 0.3
decrease in UPC by
2031.

Overall decrease
in UPC by 2031 is
4.2% compared
to the original
reference
case
based on the
2010 CPR.

No change.

No change.

COMMERCIAL
Scenario D: Constricted supply and decentralized energy markets

Description: Natural gas supply is constricted and a slower economy minimizes technological development and decentralization, limiting the
energy alternatives available to meet consumers’ long term needs.
Baseline Scenario: The scenario from which Scenario D is developed, the original reference case from the 2010 Conservation Potential Review,
was recalibrated to match the number of FortisBC commercial customers and their gas consumption in 2011. Energy intensity in the commercial
Appendix B-3: End-Use Annual Demand Forecasting Scenario Descriptions
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model is expressed as energy utilization intensity (EUI), in MJ of natural gas per m of floor area. Including expected changes in natural gas
usage over the forecast period, the average residential EUI in the original reference case shows a decline of approximately 0.3% per year.

Assumptions

Interpretation

Actions Taken

Results for
This
Assumption

Cumulative Results

Moderate gas
price

Gas prices in this scenario are
higher than the original reference
case based on the 2010 CPR.
Including the carbon price, Lower
Mainland
gas
prices
were
expected to rise from $7/GJ in
2011 to approximately $13.50/GJ
in 2029. (Prices in the model vary
by region.) In Scenario D, gas
commodity prices rise to bring the
cost with delivery to $10.04/GJ
before carbon price.



The effects of this change in gas cost are
combined with the effects of increased
carbon price, below.

See below.

No change from the
original reference
case based on the
2010 CPR.
See
below.

Moderate Carbon
Price

B.C.’s carbon price is $30/tonne,
3
which works out to 5.7 cents/m
or $1.48/GJ out of a total price of
14
about $9.75/GJ. It is proposed
to increase to $45/tonne, in
Scenario D, bringing the total
price of gas to about $12.29/GJ.
The price decrease, including the
change in both commodity and
carbon
price,
would
be
approximately 9%.



The proportion of new building choosing
non-gas heating decreases for all regions
and all building types, to result in a 4.5%
increase in the overall growth in gasheated buildings by 2031. The total
number of accounts would not be
different – just the proportion installing
gas heat.

Total increase
in EUI by 2031
is
approximately
2.3% for these
changes.

Increase in EUI by
2031
is
approximately 2.3%
compared to the
original reference
case based on the
2010 CPR.



The percentage of existing commercial
buildings with roof-top HVAC systems is
roughly 30%, with approximately another
10% heated by forced air furnaces. By
2031, the rate at which these buildings
are assumed to switch to gas from

Literature on price elasticity is
limited, but does suggest that
14

Rate 1, including taxes but not fixed daily charges.
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values are low, e.g., perhaps 0.5. Thus, a 9% decrease in gas
price would tend to increase
commercial
consumption
by
approximately 4½% over the long
15
term.

electricity, at natural rate of RTU/furnace
replacement, will have reached 4.5%.


Approximately 40% of existing buildings
heat SWH with a gas-fired hot-water tank.
By 2031, the rate at which the buildings
with electric tanks are assumed to switch
to gas tanks, at natural rate of DHW
replacement, will have reached 4.5%.



Existing buildings with electric boilers for
space heating and/or DHW can also
change fuels when they replace
equipment, particularly if the cost of
electricity greatly exceeds the cost of
providing the same service with gas.

These fuel choice adjustments, with 4.5%
changes in each case, are introduced
gradually, as the commodity and carbon
prices gradually change. They produce a
change in EUI of approximately 7.2% in 20
years, somewhat less than price elasticity
would predict. In reality the carbon price may
produce a mixture of fuel choice changes and
efficiency improvements. For reasons of
clarity, we have kept the efficiency changes
separate, as a response to carbon reduction
policy, below.
Slow economic
growth

15

Slow economic growth would limit
the increase in commercial floor
space growth, though not in every
sector. Growth in segments like
schools follow population trends,
so should not be changed if the



No change to commercial floor space in
response
to
economic
growth
assumptions is included in the model.

No change.

No change.

Residential price elasticity data is from http://www.nrel.gov/docs/fy06osti/39512.pdf , although http://www.eia.gov/oiaf/analysispaper/elasticity/pdf/tbl.pdf suggests
that the long term price elasticity is higher. Additional information on price elasticity can be found at http://www.sustainableprosperity.ca/dl843&display
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residential sector growth was not
changed. Growth in segments
like restaurants would be slower
in a time of poor economic
growth.

Policy focused on
economic growth
with some
advancement of
carbon
regulations

In the commercial sector, the high
price and limited development of
decentralized energy systems
results in a prioritization of energy
efficiency.



Condensing boilers are assumed to be
adopted at a rate 26% higher than the
current rate, when boilers are replaced at
the end of their normal life.



Overall effect of envelope renovations is
increased by 10% (either a higher rate of
glazing and insulation/sealing projects or
greater improvement within projects).



Construction of new buildings built at the
LEED gold level more than triples to
approximately 11% of new buildings.



Condensing DHW boilers and tanks, both
replacement (at natural rate) and new
construction, are assumed to be adopted
at 3% higher rate than the current rate.

Total decrease
in EUI by 2031
is
approximately
2.4% for these
changes.

Decrease in EUI by
2031
is
approximately
0.1% compared to
the
original
reference
case
based on the 2010
CPR.

Total decrease
in EUI by 2031
is
approximately
2.6% for these
changes.

Decrease in EUI by
2031
is
approximately 2.7%
compared to the
original reference
case based on the

These suggested accelerated rates of
improvement are based on 50% of the
participation rates used in the Most Likely
Achievable Potential scenario developed
during the 2010 CPR.
Low renewable
thermals
compared to
other scenarios

There is a minor amount of fuel
switching in this scenario.
Renewable energy is assumed to
displace both natural gas and
other fuels such as electricity, but
in commercial would mostly



Proposed to reach 0.25% share of
renewables in DHW by 2021 and then
stabilize after that. Proposed to reach
0.1% share in existing buildings by 2021
and then stabilize, again just for DHW.



Solarwall did not pass the TRC test in the
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target DHW. It is assumed to
displace them in approximately
the ratio of their initial shares of
the end use.
District energy is assumed to
target both space heating and
DHW at the rates indicated in
FortisBC’s internal study.

2010 CPR, but this analysis will assume
that the economics will improve such that
it reaches a 0.25% share of new
warehouses by 2021 and then stabilizes.


The share reached by district energy was
based on an internal study of market
potential done by FortisBC. The study
assumed different penetrations for each
rate class in four regions. If all this
potential is assumed to apply to the
commercial portion of each rate class
(not the industrials), then the penetration
by 2030 reaches 9% in the Lower
Mainland and nearly 15% on Vancouver
Island, with the other regions in between.
Scenario D includes a much less
aggressive adoption curve for district
energy, so we assumed penetration in
2031 would reach 2.5% in the Lower
Mainland and 3.75% on Vancouver
Island, with the other regions in between.



None.

Commercial pools are in the
“other” end use and are not
specifically addressed here.

Energy strategies
are consistent
within regions,
but may be
disparate among
regions

This input was intended to
provide context for the Scenario
as a whole and was not intended
to be modeled as a specific
variable.
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4.3

INDUSTRIAL

Scenario D: Constricted supply and decentralized energy markets
Description: Natural gas supply is constricted and a slower economy minimizes technological development and decentralization, limiting the energy
alternatives available to meet consumers’ long term needs.
Baseline Scenario: The scenario from which Scenario D is developed, the original reference case from the 2010 Conservation Potential Review, was
recalibrated to match the number of FortisBC industrial customers and their gas consumption in 2011. Energy intensity is not used explicitly in the
industrial model, but is tracked as tertiary load (actual useful heat) relative to the level of production and efficiency (tertiary load divided by gas
consumed). In the original reference case, tertiary load per unit of production is held constant for all end uses and industry sub-sectors, but efficiency
improves over time. In the model developed for the 2010 CPR, efficiency improved by approximately 1% per year. There is documented support for
that rate of improvement in the CPR industrial report, but it is also approximately five times the rate of improvement typically assumed in industrial
studies in other jurisdictions. For now, the rate of efficiency improvement has been scaled back to 1% per 5-year milestone period, or approximately
0.2% per year. The other factor that is changing in the baseline scenario is the percentage of end uses that is supplied by natural gas, the natural gas
fuel share. In the base year, this ranges from 60% to 100% for different end uses, industries and regions. In the original reference case, these fuel
shares are expected to rise during the first milestone and then mainly level off. This reflects the recent increases in gas consumption in industry,
because of the price advantage gas currently has compared to other fuels.
Assumptions
Moderate gas
price

Interpretation
Gas prices in this scenario follow the
same projected rate of increase that
was used to develop the original
reference case based on the 2010
CPR. Including the carbon price,
Lower Mainland gas prices were
expected to rise from $7/GJ in 2011
to approximately $13.50/GJ in 2029.
(Prices in the model vary by region.)

Actions Taken


The effects of this change in gas
cost are combined with the effects
of increased carbon price, below.

Results for This
Assumption
See below.

Cumulative Results
No change from the
original reference case
based on the 2010 CPR.
See below.

In Scenario D, gas commodity prices
rise to bring the cost with delivery to
$10.04/GJ before carbon price.
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Moderate
carbon price

B.C.’s carbon price is $30/tonne,
3
which works out to 5.7 cents/m or
$1.48/GJ out of a total price of about
16
$9.75/GJ.
It is proposed to
increase to $45/tonne, in Scenario D,
bringing the total price of gas to
about
$12.29/GJ.
The
price
decrease, including the change in
both commodity and carbon price,
would be approximately 9%.

Literature on price elasticity is
limited, but does suggest that values
are low, e.g., perhaps -0.5. Thus, a
9% decrease in gas price would tend
to increase industrial consumption by
approximately 4½% over the long
17
term.

Slow economic
growth

16
17

Economic growth would directly
increase
industrial
production
growth, though not in every sector.
For example, growth in industries
that provide building materials follow



The natural gas fuel share in
industry is proposed to increase by
approximately 4.5% for both
heating and process loads, with
the exception of end uses that are
exclusively natural gas using.



In cases where the fuel share is
already approaching 100% in the
model, the increase is limited to
4.5% of the non-gas fuel share that
remains to be captured. Hence, the
increase in consumption is, in most
cases, much smaller than 4.5%.



In the original reference case, a
recent rapid rise in industrial
consumption mostly associated
with fuel switching in certain large
plants was continued into the first
milestone period. This increase
has not been included in Scenario
D, despite its relatively low gas
prices, because Scenario D is a
slow
growth
scenario.
An
adjustment to tertiary load was
used to make this change.



The industrial sector’s response to
economic
growth
can
be
incorporated
either
as
an
increased rate of account growth
or as an increase in tertiary load

Decrease
in
consumption
by
2016 is about 10%
and
after
that
there
is
a
subsequent
increase in gas
consumption
by
2031
is
approximately
0.4% in response
to the price signal.
Net is a decrease
of 9.6%.

Decrease
in
total
consumption by 2031 is
approximately
9.6%
compared to the original
reference case based on
the 2010 CPR.

No change.

Increase
in
total
consumption by 2031 is
9.6% compared to the
original reference case

Rate 1, including taxes but not fixed daily charges.
Residential price elasticity data is from http://www.nrel.gov/docs/fy06osti/39512.pdf , although http://www.eia.gov/oiaf/analysispaper/elasticity/pdf/tbl.pdf suggests
that the long term price elasticity is higher. Additional information on price elasticity can be found at http://www.sustainableprosperity.ca/dl843&display
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construction trends. Export industries
will tend to experience higher levels
of production increase, due to
economic growth.

Policy focused
on economic
growth with
some
advancement
of carbon
regulations

In the industrial sector, the high price
and
limited
development
of
decentralized energy systems results
in a prioritization of energy efficiency.

(effectively
account).

production

per



In Scenario D, tertiary load is
unchanged from the original
reference case, other than the
change noted above.



In the 2010 CPR, the Most Likely
achievable scenario developed
participation assumptions for a
range of industrial measures.
Overall, it was assumed that 35%
of the equipment that is naturally
being replaced would be replaced
with a higher-efficiency option, with
the exclusion of upgrades to pulp
kilns, cement kilns, ore and coal
dryers. Most measures were had
participation rates in that range,
though they went as high as about
double that for condensing boilers.
This would represent a 40%
increase in activity relative to the
rate implied by the CPR’s 1%
annual efficiency improvement.
Relative to the lower efficiency rate
assumed in this forecast’s original
reference
case,
a
35%
replacement rate would represent
a seven-fold increase in activity
level.



For Scenario D, we are assuming
that approximately one-half of the
above rate of replacement would
occur, so the replacement activity
level would be increased by a
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Total decrease in
gas consumption
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2031
is
approximately
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in
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11.9% compared to the
original reference case
based on the 2010 CPR.
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factor of about 4.5.
This assumption draws on the findings
in the achievable potential chapter of
the 2010 CPR.
Low renewable
thermals
compared to
other scenarios

There are not likely to be many
opportunities to switch from natural
gas towards renewable supply or
district energy, outside of the use of
wood waste, which is captured in the
reference case.



None.

No change.

No change.

Energy
strategies are
consistent
within regions,
but may be
disparate
among regions

This input was intended to provide
context for the scenario as a whole
and was not intended to be modeled
as a specific variable.



None.

No change.

No change.
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APPENDIX C-1 – EEC 2014-2018 PROGRAM DESCRIPTIONS

Program
Area
Residential

Program Name
Energy Efficient
Home
Performance
Program
Furnace
Replacement
Program

EnerChoice
Fireplace
Program

Appliance
Service Program

ENERGY
STAR® Water
Heater Program

Low-Flow
Fixtures

Description
This program will promote energy-efficiency home retrofits in
collaboration with utility partners as well as provincial, federal and
municipal governments. In addition to incentives, initiatives
include capacity building for weatherization and educational
opportunities to promote the new Home Energy Rating System.
This program will target customers with functioning furnaces
(standard or mid-efficiency) or boilers and, through a combination
of marketing and incentives, will encourage them to replace the
equipment now, rather than waiting for it to fail at some point in
the future.
This program will promote the purchase and installation of
energy-efficient EnerChoice fireplaces. The program will
emphasize consumer and dealer education about the importance
of selecting natural gas fireplaces based on energy-efficient
performance attributes rather than just decorative features.
Program awareness and participation will be promoted through a
combination of customer and dealer incentives.
This program will provide customer education related to the
importance of regular appliance maintenance to ensure efficient
operation of natural gas appliances. This program will also create
opportunities for contractors to dialogue with customers about
upgrading appliances to more efficient models.
This program promotes the replacement of standard efficiency
water heaters with efficient ENERGY STAR® models. As part of
a longer term market transformation strategy, the program will
introduce 0.67 EF storage tank water heaters and new
technologies with energy factors (EF) greater than 0.80. The new
technologies include condensing and non-condensing tankless
water heaters, hybrids and condensing storage tanks. The
program is available to both retrofit and new construction
markets.
The program supports upcoming federal and provincial Efficiency
Act Standards for natural gas- and propane-fired water heaters.
This program will develop partnership opportunities that promote
the installation of low-flow fixtures that reduce hot water
consumption in houses, row houses and MURBS
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Program
Area

Program Name

New Home
Program

Description
This program will provide education and financial incentives in
support of energy-efficient building practices for the Residential
sector. This program supports the pending efficiency updates to
the BC Building Code (2013) and also educates consumers
about the benefits of purchasing energy-efficient new homes.
The Companies are collaborating with the BC Hydro Power
Smart New Home and FortisBC PowerSense programs. Future
program design is under development, pending the outcome of
Building Code efficiency upgrade announcements and the
introduction of new Home Energy Rating Systems, including
NRCan’s EnerGuide revisions, R2000, and ENERGY STAR® for
New Homes.

New
Technologies
Program

This program will operate in conjunction with the Innovative
Technologies Program by introducing technologies that are cost
effective but with initially low market penetration. Market adoption
will be increased by educating the trades and consumers about
the potential of the new energy-saving technologies.

Customer
Engagement
Tool for
Conservation
Behaviors

This program will provide customers with reports that show them
their energy consumption in comparison to their neighbours. The
reports will include energy saving tips and offers to reduce their
energy bills.
Promotional activities will include online tools and paper-based
reporting.

Financing Pilot

This program will facilitate customer access to energy-efficiency
financing, both utility-funded on-bill financing and financing
through third-party financial institutions. Both on-bill financing
and financing through third-party financial institutions will require
interest rate buy-downs and incur administration costs. In the
case of on-bill financing, most promotion is anticipated to be
through contractors.
In the case of financial institution
partnerships, most promotion will be undertaken by the financial
institution. There is much that is unknown, including the measure
savings and the Net-to-Gross ratio.
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Program
Area

Program Name

Commercial

Space Heat
Program

Water Heating
Program

Commercial
Food Service
Program

Customized
Equipment
Upgrade
Program

Description
This program will provide rebates for the installation of highefficiency space heating equipment in Commercial sector
applications. This includes rebates for high-efficiency boilers
currently delivered to the market via the Efficient Boiler program.
Based on the results of the Condensing Gas-Fired Ventilation
Unit pilot program undertaken by Innovative Technologies,
rebates for condensing rooftop units are expected to be
introduced to the program in 2016 or 2017. Note that condensing
rooftop unit assumptions may change based on the actual results
of the pilot program.
Promotional activities
will include
print and online
communications, tradeshows, and leveraging FortisBC Energy
Solution Managers and Energy Specialists to increase program
uptake with Commercial sector customers while also garnering
program support through industry associations.
This program provides rebates for the installation of highefficiency commercial water heaters with thermal efficiencies
greater than or equal to 84%.
Promotional activities
will include
print and online
communications, tradeshows, and leveraging FortisBC Energy
Solution Managers and Energy Specialists to increase program
uptake with Commercial sector customers while also garnering
program support through industry associations.
This program, launched in September 2012, offers a suite of
rebates for the installation of high-efficiency commercial cooking
appliances.
Promotional activities
will include
print and online
communications, tradeshows, and leveraging FortisBC Energy
Solution Managers and Energy Specialists to increase program
uptake with Commercial sector customers while also garnering
program support through industry associations.
This program provides eligible customers with funding towards
the completion of a detailed energy study, aimed at identifying
customized energy saving opportunities within their facilities, and
subsequent capital incentive funding to encourage the
implementation of any cost-effective measures identified in the
study. The program will capture energy savings associated with
measures that are otherwise difficult to incent as part of a
prescriptive program because they are complex, and one project
may include multiple measures with interactive effects.
Interactive effects are situations where changes made to one
energy using system may have a direct influence on the energy
consumption of another system. For example, reduced lighting
power may lead to an increased requirement for space heating.
The required energy study must account for these effects where
applicable. The expected energy savings, measures, capital cost,
incentives etc., will necessarily vary depending on the customer.
Each project will be submitted to a TRC test and must be
approved by the utility.
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Program
Area

Program Name

Commercial

EnerTracker
Program

Continuous
Optimization
Program

Commercial
Energy
Assessment
Program

Description
This 3-year pilot program is a subset of the continuous
optimization (C.Op) program. It provides participants who are
otherwise unable or unwilling to participate in the full C.Op
program with access to an Energy Management Information
System (EMIS). EMIS software provides customers with a
detailed picture of their natural gas consumption in "near time".
Timely access to this information is expected to speed up fault
detection, thereby enabling more rapid corrective action to avoid
wasted gas consumption, as well as to assist in the identification
of additional potential natural gas conservation measures.
Note that this pilot program slated to end December 31, 2015. If
the program proves successful, it may be extended past 2015.
Hidden building operational problems can result in inefficiencies
and increased natural gas consumption. The Continuous
Optimization Program (C.Op.), in partnership with BC Hydro's
Power Smart, is designed to help Commercial sector building
owners identify and correct energy wasting operational faults and
continuously monitor building performance to help maintain and
improve energy efficiency, resulting in reduced operating costs.
Eligible customers will receive funding towards the cost of recommissioning services to study their building and recommend
energy-efficiency improvements, as well as access to an EMIS to
assist in tracking their building’s performance after the recommissioning work is complete. In return, participants must
agree to implement, at their own cost, measures identified by the
re-commissioning study that, when combined, will have a
payback of two years or less.
This program identifies inefficiencies at the participant’s facilities
via an on-site walkthrough assessment by an energy-efficiency
consultant. The consultant then produces a report that describes
the observed inefficiencies, outlines proposed solutions, and
identifies any applicable incentive programs. FortisBC then
forwards the report to the participant.
The program for 2014-2018 reflects revisions made in 2013 to:
 Provide dual-fuel energy assessments in the shared service
territory;
 Increase FortisBC brand permeation and emphasis on
FortisBC Commercial sector programs in energy assessment
reports;
 Install an element of accountability to encourage a greater
implementation of energy saving measures post-assessment
 Diversify service providers and ensure fair market value; and
 Re-evaluate program target audience(s) and ensure program
offering is aligned with their needs
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Program
Area

Program Name

Energy Specialist
Program

Mechanical
Insulation Pilot

Industrial
Industrial
Optimization
Program

Description
This program will fund energy specialist positions, whose key
priority is to identify opportunities for their organization to
participate in FortisBC’s EEC programs. The energy specialist
reports to and supports the BC Hydro-funded energy manager on
holistic energy reduction projects, while also focusing on
identifying opportunities to use natural gas more efficiently.
Energy specialist positions are funded by FortisBC up to $60,000
for a period of one year. This program is funded as an enabling
program but claims natural gas savings for those projects
completed by energy specialists that are not claimed by another
EEC program and are verified by a third-party engineering firm
through the annual Energy Specialist Program evaluation study.
No promotional activities are planned for this program other than
a presence on the FortisBC web site. New participation will be
solicited through direct communications utilizing existing FortisBC
and BC Hydro account management channels.
The Mechanical Insulation Retrofit project is expected to
commence in 2013, and is designed to identify and evaluate the
energy savings associated with mechanical insulation retrofits in
multi-family residential buildings. The project will be a
collaboration among FortisBC, building owners and managers,
and consultants.
Failure to comply with mechanical insulation building codes and
best practices results in wasted or excess natural gas
consumption. Mechanical insulation retrofits will include the
following measures: heating pipes insulated with 1 ½” thick
fiberglass; domestic hot water systems pipes 2” and larger will be
insulated with 1 ½” thick fiberglass insulation; piping less than 2”
will be insulated with 1” thick fiberglass insulation; all insulation
will be covered with service jackets and PVC fitting covers; and
valves for both the heat and hot water systems will be insulated
with the same thickness as the adjoining pipes.
An estimated 1,400,000 GJ could be saved annually by
performing mechanical insulation retrofits and improving
practices and standards on new multi-unit residential buildings.
This pilot is planned to commence in 2013 and is projected to
deliver validated measurement data by 2015. This may provide
input for a potential prescriptive Commercial program to launch in
2016.
This program provides financial incentives towards identifying,
assessing and implementing customized cost-effective energyefficiency projects for industrial processes using natural gas as
process heat or an energy source. Three options will be available
to Industrial clients to identify saving opportunities. Two
implementation programs will be available to small, medium and
large Industrial customers.
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Program
Area

Program Name
Specialized
Industrial
Process
Technology
Program

Low Income
Energy Savings
Kit

Energy
Conservation
Assistance
Program

REnEW

Low Income
Space Heat TopUps

Description
This program provides prescriptive incentives to Industrial
customers to encourage the implementation of specific
technologies and best practices targeted at particular industrial
processes using natural gas as process heat or an energy
source.
The goal of this program is to reach a broad audience of low
income customers and enable them to take some simple steps
towards saving energy by installing a bundle of easy-to-install
items that are delivered to their door.
Promotional activities will include bill inserts, print ads, direct
mail, and partnerships with government ministries and non-profits
that serve the low income population.
This program will enable deep energy savings in low income
customer facilities that have moderate to high energy
consumption.
Promotional activities will include bill inserts, print ads, customer
endorsements, and partnerships with government ministries,
housing providers, and other organizations that serve the low
income populations.
The goal of this program is to ensure that the energy-efficiency
trade in BC is built in a way that enhances communities by
enriching the skills of people that are facing barriers to
employment. This program provides energy-efficiency trade
training by industry experts at no cost to participants.
This program will encourage non-profit housing societies to
replace standard efficiency boilers with high-efficiency boilers.
The program will piggyback on the Commercial boiler program;
however, it will provide an incentive that is about 30% better.
Due to the fact that this program will piggyback on the
Commercial space heat program, all cost, energy savings and
measure life assumptions are based on the Commercial space
heat program. The 30% bump to the customer incentive will
come from the Low Income program budget. As such, the
incremental costs shown here are only 30% of the full
incremental costs, the incentive amounts reflect only the 30%
bump, and the gas savings only reflect 30% of the total savings
from the measure.
Promotional activities will be delivered primarily through
partnerships with BC Housing, BC Non-Profit Housing
Association and other non-profit housing societies.
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Program
Area

Program Name

Low Income
Water Heating
Top-Ups

Non-Profit
Custom Program

Description
This program will encourage non-profit housing societies to
replace standard efficiency water heaters with high-efficiency
water heaters. This program will piggyback on the Commercial
water heating program; however, it will provide an incentive that
is about 30% better.
Due to the fact that this program will piggyback on the
Commercial water heating program, all costs, energy savings,
and measure life assumptions are based on the Commercial
water heating program. The 30% bump to the customer
incentive will come from the Low Income program budget. As
such, the incremental costs shown here are only 30% of the full
incremental costs, the incentive amounts reflect only the 30%
bump, and the gas savings only reflect 30% of the total savings
from the measure.
Promotional activities will be delivered primarily through
partnerships with BC Housing, BC Non-Profit Housing
Association and other non-profit housing societies
This program will encourage non-profit housing societies to
replace inefficient equipment and systems with high-efficiency
solutions. This program will involve an energy study and will
provide incentives based on the recommendations of the study.
Incentives under this program will cover all of the incremental
cost of the cost-effective measures.
Promotional activities will include outreach to non-profit housing
societies, partnerships with non-profit housing associations, and
partnerships with other service organizations working within the
non-profit housing sector.
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Program
Area

Program Name

Conservation
Education &
Outreach

Residential
Education
Program

Commercial
Education
Program

Description
This program will provide information to Residential customers
and the general public on natural gas conservation and energy
literacy by seeking opportunities to engage with customers
directly (either face-to-face or through online programs). This
audience will also include low income and ethnic customers.
Promotional activities
will include
print and online
communications and engagement campaigns as well as
educational seminars, participation in home shows and
community events. The Program also includes the cost of
production of materials for events and prizing for audience
engagement such as 5-minute shower timers or weather
stripping samples that are utilized at events targeting Residential
customers and children.
In addition, continuing partnerships with the regional Canadian
Home Builders' Associations and local sports organizations will
expand outreach opportunities to engage with Residential
customers.
Furthermore, FEU will continue to focus on
behavioural change opportunities that may result in energy
savings. Lastly, collaborations between internal departments
and with other utilities will be sought to achieve cost efficiencies
in the budget, particularly for advertising and for outreach events.
This program will provide ongoing communication and education
about energy conservation initiatives as well as encouraging
behavioural changes that help Commercial customers reduce
their organization's energy consumption. The Commercial sector
is made up of small and large businesses in a variety of sub
sectors such as retail, offices, multi-family residences, schools,
hospitals, hospitality services and municipal/institutions.
Promotional activities
will include
print and online
communications, event support of industry trade shows, industry
association meetings, award events, and development of online
tools to assist with education and engagement such as the Cut
the Carbon (“C3”) online community web site, which engages
employees at health authorities and health organizations in
carbon-cutting actions and environmental conservation.
In addition, the Companies will be furthering partnerships with
organizations such as Small Business of BC and Business
Improvement Associations of BC, which work with small to
medium-sized businesses, and working with Natural Resources
Canada to deliver education workshops on natural gas
equipment.
Lastly, this area will also guide and support behaviour education
campaigns delivered by energy specialists (or an energy
manager) in their respective organizations.
Collaborations
between internal departments, as well as with other utilities, will
be pursued to achieve cost efficiencies in the budget, in
particular on advertising and outreach events.
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FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
Program
Area

Program Name

School
Education
Program

Description
This program responds to section 44.1 (8) (c) of the Utilities
Commission Act, R.S.B.C 1996, c.473, s.125.1 (4) (e), where a
public utility's plan portfolio is adequate if it includes an education
program for students enrolled in [K-12] schools and postsecondary schools in the Companies' service area.
Activities will include building partnerships and funding support
for a variety of in-class and online programs related to conserving
energy for K-12 students, delivered both internally and externally
by third parties such as non-profit organizations or local sports
teams.
Some of these programs may include, but are not limited to:
Energy is Awesome, Destination Conservation, BC Green
Games,
Green
Bricks,
Energy
Champion
assembly
presentations, Vancouver Aquarium Aquaguide, and Beyond
Recycling. Some of these programs may also include distribution
of low-flow fixtures, shower timers, colouring books, and
educational playing cards as part of the program. Partnerships
and funding support for post-secondary programs would include
in-class programs, in-residence and on-campus education
campaigns.
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FortisBC Conservation Potential Review - 2010

1

Introduction

1.1

Objectives

Summary Report

This Conservation Potential Review (CPR) provides FortisBC with a comprehensive planning
document that the company can use on an ongoing basis to:






Develop a long-range energy-efficiency strategy
Design and implement energy-efficiency programs
Assess the impact of energy-efficiency programs on both peak and annual loads
Set annual energy-efficiency targets and budgets.
Determine contribution energy-efficiency programs can make towards meeting greenhouse
gas (GHG) reduction targets

However, it should be emphasized that this report does not aim to either set specific program
targets or provide program design.

1.2

Scope
Sector Coverage: The study addresses three sectors: Residential, Commercial and Industrial. In
contrast to the 2006 CPR, which excluded FortisBC’s (then Terasen Gas’s) 300 largest
manufacturing accounts, this CPR includes all of FortisBC’s customers.
Geographical Coverage: The study results are presented for the total FortisBC service region
and for the five service areas of: Lower Mainland, Vancouver Island, Whistler, Northern Interior
and Southern Interior.
Study Period: The Base Year for this study is calendar year 2010. The time period covered by
this study is to 2030, with milestones at the intervening years of 2015, 2020 and 2025.
Technologies: The study addresses energy-efficiency, customer behaviour and alternative
energy options such as renewables and combined heat and power technologies.
Relation to Previous B.C. CPRs: This study builds on the substantial body of information and
modelling work prepared in previous CPR studies conducted for FortisBC (then Terasen Gas)
(2006) and BC Hydro (2007). The 2006 FortisBC study was intended to mesh with the BC Hydro
study from 2007 and therefore included all customers of either utility, not just FortisBC
customers. This study includes only FortisBC natural gas customers because this permitted the
study to make better use of the recently completed energy end-use studies.

1.2.1

Data Caveat
As in any study of this type, the results presented in this report are based on a large number of
important assumptions. Assumptions such as those related to the current penetration of
energy-efficient technologies, the rate of future economic growth and customer willingness to
implement new energy-efficiency measures are particularly influential. Wherever possible, the
assumptions used in this study are consistent with those used by FortisBC and are based on
best available information, which in many cases includes the professional judgement of the
consultant team, FortisBC personnel and/or local experts. The reader should use the results
presented in this report as best available estimates; major assumptions, information sources
and caveats are noted throughout the report.
ICF Marbek
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1.3

Summary Report

Study Organization
The study has been organized into the following areas:1

1.4



Three individual sector reports (Residential, Commercial and Industrial) that provide an
assessment of the technical opportunities for more efficient use of natural gas within each
sector. A summary report will bring together the findings of all three sectors.



A commercial end-use survey (CEUS) that provides insight into current natural gas
equipment efficiency levels, fuel share and annual consumption levels within key
Commercial sub sectors. The CEUS results were used to refine the Commercial sector
building archetypes employed in the assessment of technical opportunities.



An options paper that outlines alternative approaches to the assessment of cost-effective
levels of DSM activity outside of the California Standard Practice tests.

This Report
This report brings together the findings of the Residential, Commercial, and Industrial sectors,
together with an estimate of the net job creation and other economic effects attributable to
the achievable efficiency results within the three sectors. The report is organized as follows:


Section 2 presents a summary of the total study results, including the total Base Year,
Reference Case, Economic and Achievable Potential results for the Residential, Commercial,
and Industrial sectors.



Section 3 presents a summary of the Residential sector results for the study period 2010 to
2030.



Section 4 presents a summary of the Commercial sector results for the study period 2010 to
2030.



Section 5 presents a summary of the Industrial sector results for the study period 2010 to
2030.



Section 6 presents a summary of the economic impacts associated with the identified
Achievable Potential savings.

1

Note: A separate Customer Preferences study was prepared in parallel with this CPR. The two studies were, however,
implemented in a coordinated manner and the results of the Customer Preferences study contributed to the results of this CPR.
ICF Marbek
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1.5

Summary Report

Definitions
This study employs numerous terms that are unique to analyses such as this one and
consequently it is important to ensure that all readers have a clear understanding of what each
term means when applied to this study. Below is a brief description of some of the most
important terms.
Base Year

The Base Year is the starting point for the analysis. It provides a
detailed description of “where” and “how” energy is currently used in
the existing Residential, Commercial, and Industrial sectors. Creation
of the Base Year required the development of profiles of natural gas
use within each sector, sub sector and service area.

Reference Case
(includes Natural
Conservation)

The Reference Case estimates the expected level of natural gas
consumption that would occur over the study period in the absence
of new demand side management (DSM) program initiatives. It
provides the point of comparison for the subsequent calculation of
“Economic” and “Achievable” savings potentials. Creation of the
Reference Case required the development of detailed profiles for
new buildings and plants in each of the sub sectors, estimation of the
expected stock growth, estimation of the likely impacts of new
building, appliance and equipment standards and, finally an
estimation of “natural” changes affecting energy consumption over
the study period.

Technology
Assessment

Energy-efficiency, customer behaviour, and alternative energy
options were identified that met the criteria, as outlined above, in
the study’s scope. Technology cost and performance data were
compiled relative to the base line technology and the measure total
resource cost (TRC) was calculated for each option.

Measure Total
Resource Cost

The conventional measure TRC calculates the net present value of
energy savings that result from an investment in an efficiency,
behaviour, or alternative energy technology or measure. The
measure TRC is equal to its full or incremental capital cost (depending
on application) plus any change (positive or negative) in the
combined annual energy and operating and maintenance (O&M)
costs. This calculation includes, among others, the following inputs:
the avoided natural gas and electricity supply costs, the life of the
technology, and the selected discount rate, which in this analysis has
been set at 7.38% for most of the regions and 6.87% for Vancouver
Island. Societal impacts are not included in the TRC.

Economic Potential
Forecasts

The Economic Potential Forecast is the level of energy consumption
that would occur if all equipment and building envelopes were
upgraded to the level that is cost effective, from FortisBC’s
perspective, when using lifecycle costing with the long-run avoided
cost of new natural gas supply. All the energy-efficiency, behaviour,
and alternative energy options included in the technology
assessment that had a positive measure TRC, which is the
conventional DSM screen, were incorporated into the Economic
Potential Forecast.

ICF Marbek
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Summary Report

Two Economic Potential Forecasts were prepared 1) energy efficiency
and alternative energy, and 2) behaviour.
Achievable Potential

The Achievable Potential is the proportion of the savings identified in
the Economic Potential Forecast that could realistically be achieved
within the study period. Achievable Potential recognizes that it is
difficult to induce customers to purchase and install all the energyefficiency/alternative energy or behaviour options that meet the
criteria defined by the Economic Potential Forecast. The results are
presented as a range, defined as most likely and aggressive.
Estimates provided were developed in a workshop involving FortisBC
energy-efficiency program personnel, trade allies, selected external
experts and the consulting team.

Peak Day Load Impacts Load factors provided by FortisBC were used to derive peak day load
impacts from the energy consumption values contained in each of
the potential estimates noted above.

1.6

Residential Customers

For the purposes of this study, residential customers are categorized
under Rate 1 in most of the FortisBC service region, RGS in the
Vancouver Island region, and RES SGS1/SGS2 in the Whistler region.
Multi-storey apartment and strata buildings are addressed in the
Commercial sector report.

Commercial Customers

For the purposes of this study, commercial customers are categorized
under Rates 2, 3, 23, 22, 25, and 27 in most of the FortisBC service
region. Note that this study classifies “Commercial” and “Industrial”
facilities based on building/plant attributes, as represented by NAICS
codes. This approach, which is consistent with CPR best practices
throughout North America, is in contrast with the rate class approach
employed by FortisBC. The rate-based approach tends to classify
customers based on annual sales volumes. For example, light
manufacturing facilities are typically included within FortisBC’s small
commercial rate class; however, in this study these customers are
included in the Industrial sector. Commercial customers also include
multi-storey apartment and strata buildings.

Industrial Customers

For the purposes of this study, industrial customers are categorized
under Rates 2, 3, 5, 7, 23, 22, 25, and 27 in most of the FortisBC
service region.

Overview of Approach
To meet the objectives outlined above, the study was conducted within an iterative process
that involved a number of well-defined steps, as outlined in Exhibit 1. At the completion of each
step, FortisBC reviewed the results and, as applicable, revisions were identified and
incorporated into the interim results. The study then progressed to the next step.
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Exhibit 1 Major Study Steps

A summary of these steps is presented below.
Step 1: Develop Base Year Calibration Using Actual FortisBC Sales Data







Compile and analyze available data on British Columbia’s existing building stock and plants.
Develop detailed technical descriptions of the existing building stock and plants.
Undertake computer simulations of energy use in each building type and compare these
with actual building billing and audit data.
Compile actual FortisBC billing data.
Create sector model inputs and generate results.
Calibrate sector models results using actual billing data.

Step 2: Develop Reference Case






Compile and analyze building design, equipment and operations data, and develop detailed
technical descriptions of the new building stock.
Develop computer simulations of energy use in each new building type.
Compile data on forecast levels of building stock growth and “natural” changes in
equipment efficiency levels and/or practices.
Define sector model inputs and create forecasts of energy use for each of the milestone
years.
Calibrate with FortisBC load forecast.

Step 3: Develop and Assess Energy-efficiency, Alternate Energy and Behaviour Measures






Develop list of energy-efficiency, alternate energy and customer behaviour measures.
Compile detailed cost and performance data for each measure.
Identify the baseline technologies employed in the Reference Case.
Compile FortisBC and BC Hydro economic data on current and forecast costs for new supply
of natural gas and electricity generation.
Determine the measure TRC for each energy-efficiency and fuel choice option.

ICF Marbek
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Step 4: Estimate Economic Energy-efficiency, Alternative Energy Potential and Behaviour
Measures






Screen the identified energy-efficiency and alternative energy measures from Step 3 against
the economic data.
Identify the combinations of energy-efficiency measures and building types where the
measure TRC is positive.
Apply the economically attractive energy-efficiency measures from Step 3 within the
energy-use simulation model developed previously for each building type.
Determine annual natural gas consumption in each building and plant type when the
economic efficiency measures are employed.
Compare the consumption levels when all economic efficiency and alternate energy
measures are used with the Reference Case consumption levels and calculate the natural
gas consumption impacts.

Step 5: Estimate Achievable Savings Potential





“Bundle” the energy-efficiency, alternative energy and customer behaviour options
identified in the Economic Potential Forecast into a set of Actions.
Create “Action Profiles” for each of the identified Actions that provide a high level rationale
and direction, including target technologies and sub markets as well as key barriers and a
broad intervention strategy.
Review historical Achievable program results and prepare preliminary Action Assessment
Worksheets.
Consult with FortisBC personnel, review preliminary estimates and reach general agreement
on most likely and aggressive range of Achievable Potential.

Step 6: Estimate Peak Day Load Impacts of Economic and Achievable Savings Potential




Annual energy decreases/increases contained in each of the energy-efficiency/fuel choice
scenarios were converted to average daily values based on annual load profile data
provided by FortisBC.
Load factors that correlate “average” to “peak” consumption were provided by FortisBC for
each rate class and service area.
Peak day load impacts were calculated for each of the energy-efficiency and fuel choice
scenario results by applying the above load factors.

ICF Marbek
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2.1

Total Natural Gas Savings Potential

Summary Report

The study findings confirm the existence of significant remaining cost-effective natural gas DSM
opportunities in the Residential, Commercial, and Industrial sectors within FortisBC’s service
area.
Exhibit 2 and Exhibit 3 summarize the total combined natural gas savings for the Residential,
Commercial and Industrial sectors that have been identified in each of the individual sector
technical reports. Selected highlights include:


In the Reference Case, total natural gas consumption in the total FortisBC service area
decreases from approximately 167.6 million GJ/yr. in 2010 to approximately 162.6 million
GJ/yr. by 2030, a decrease of about 3%. As noted in Section 1.5, the Reference Case includes
an estimation of the expected stock growth, the likely impacts of new building, appliance
and equipment standards and, finally an estimation of “natural” changes affecting energy
consumption over the study period.



In the Economic Potential scenario, natural gas savings in the total FortisBC service area are
approximately 17 million GJ/yr. in 2015 and increase to approximately 22.6 million GJ/yr. by
2030. The potential natural gas savings in 2030 would result in a decrease of gas
consumption to approximately 140 million GJ/yr., a decrease of approximately 14%, relative
to the Reference Case.



In the most likely Achievable scenario, natural gas savings in the total FortisBC service area
would be approximately 2.2 million GJ/yr. in 2015 and would increase to approximately 10.3
million GJ/yr. by 2030. The potential natural gas savings in 2030 would result in a decrease
of gas consumption to approximately 152.4 million GJ/yr., a decrease of approximately 6%,
relative to the Reference Case, and a reduction in GHG emissions of approximately 516
thousand tonnes CO2e/yr.



In the aggressive Achievable Potential scenario, natural gas savings in the total FortisBC
service area would be approximately 3.6 million GJ/yr. in 2015 and would increase to
approximately 15.2 million GJ/yr. by 2030. The potential natural gas savings in 2030 would
result in a decrease of gas consumption to approximately 147.4 million GJ/yr., a decrease of
approximately 9%, relative to the Reference Case, and a reduction in GHG emissions of
approximately 764 thousand tonnes CO2e/yr.

Exhibits 4, 5 and 6 provide additional details. Exhibit 4 shows the distribution of natural gas
savings by scenario, sector and milestone year, while Exhibits 5 and 6 show the resulting
impacts of those savings on FortisBC’s peak day capacity requirement and the reduction of
greenhouse gas (GHG) emissions.
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Exhibit 2 Summary of Forecast Results for the Total FortisBC Service Area, Annual Natural
Gas Consumption and Savings by Milestone Year and Forecast Scenario, 3 Sectors

Milestone
Year

2010
2015
2020
2025
2030

Annual Consumption, All 3 Sectors
(1000 GJ/yr.)
Achievable Potential
Reference Economic
Case
Potential Most Likely Aggressive
(A)
(B)
(C)
(D)
167,626
159,582
142,597
157,409
155,954
161,489
141,895
156,775
153,360
161,995
140,350
154,611
149,958
162,630
140,037
152,376
147,436

Potential Annual Savings, All 3 Sectors
(1000 GJ/yr.)
Achievable Potential
Economic
Potential Most Likely Aggressive
(A-B)
(A-C)
(A-D)
16,985
19,594
21,644
22,593

2,173
4,714
7,383
10,254

3,629
8,129
12,037
15,194

Exhibit 3 Graphic of Forecast Results for the Total FortisBC Service Area, Annual Natural Gas
Consumption and Savings by Milestone Year and Forecast Scenario, 3 Sectors
170,000

Annual Natural Gas Consumption (1000 GJ/yr.)

165,000
Reference Case

160,000
155,000
Most Likely Achievable

150,000
Aggressive Achievable

145,000
Economic Potential

140,000
135,000
130,000
125,000
2010
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12,000

Residential

10,000

8,000
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4,000
2,000

2015

2020

Aggressive Scenario

Most Likely Scenario

Aggressive Scenario

Most Likely Scenario

Aggressive Scenario

Most Likely Scenario

Aggressive Scenario

0
Most Likely Scenario

Natural Gas Savings for the Total FortisBC Service Area
(1000 GJ/yr.)

Exhibit 4 Graphic of Achievable Natural Gas Savings for the Total FortisBC Service Area by
Scenario, Sector, and Milestone Year (1000 GJ/yr.), 3 Sectors
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Exhibit 5 Graphic of Achievable Peak Day Capacity Impact by Scenario, Sector, and Milestone
Year (GJ)
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400,000
300,000
200,000
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Aggressive Scenario

Most Likely Scenario

Aggressive Scenario

Most Likely Scenario

Aggressive Scenario

Most Likely Scenario

Aggressive Scenario

0
Most Likely Scenario

Achievable Estimated GHG Emission Reductions
(tonnes CO2e/yr.)

Exhibit 6 Graphic of Achievable Estimated GHG Emission Reductions by Scenario, Sector, and
Milestone Year (tonnes CO2e/yr.)

2030

Key Observations
As was illustrated in the preceding exhibits, despite a decade of successful relatively small-scale
DSM program implementation, there remains significant cost-effective DSM potential within
FortisBC’s service area. This remaining opportunity reflects, in part, how the continued
technology cost and performance improvements have increased the availability of energy
efficiency options. Key study observations are highlighted below.
Achievable Potential
Relative to the Reference Case forecast for 2030, the Achievable Potential savings range from
10.3 million GJ/yr. in the most likely Achievable scenario to approximately 15.2 million GJ/yr. in
the aggressive scenario, which represent 45% and 67%, respectively, of the Economic Potential
savings.
Key Technologies and Measures
In the Residential sector, space heating accounts for nearly 80% of the total energy savings. The
largest contributor to these savings is the early retirement of gas furnaces, which accounts for
approximately half of the total Achievable Potential savings. The remaining space heating
savings are from programmable thermostats, homeowner air sealing, and improved insulation
in basements, attics and walls. Fireplaces account for a further 12-13% of total energy savings;
these savings are all from upgrading to more efficient fireplaces at the natural rate of
replacement or new purchase.
ICF Marbek
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In the Commercial sector, the most significant opportunities are actions that reduce space and
water heating loads in existing buildings. Four measures account for approximately two-thirds
of the savings. They are, in order of their contribution; O&M measures, advanced building
automation systems, recommissioning, high-efficiency boilers, and low-flow plumbing fixtures.
In the Industrial sector, the most significant opportunities involve replacing medium size
standard efficiency boilers in the food processing and manufacturing sub sectors with
condensing models. For large boilers, such as in pulp mills, and for large process equipment
such as cement kilns, lime kilns and coal driers, the most significant opportunities involve
upgrading the equipment with better controls and heat recovery equipment. Improving the air
heating efficiency of large industrial fabrication workspaces is another significant opportunity.

2.3

Additional Information
The summary of potential natural gas savings presented in this report are based on the detailed
data and analysis contained in the CPR 2010 reports listed below. The reader is referred to
these reports for additional information.

2.3.1



Conservation Potential Review – 2010 FortisBC; Residential Sector Energy-efficiency,
Alternative Energy and Customer Behaviour Opportunities (2010-2030).



Conservation Potential Review – 2010 FortisBC; Commercial Sector Energy-efficiency and
Alternative Energy Opportunities (2010-2030).



Conservation Potential Review – 2010 FortisBC; Industrial Sector Energy-efficiency and
Alternative Energy Opportunities (2010-2030).



Conservation Potential Review – 2010 FortisBC; Impact of CPR 2010 Natural Gas Savings on
the B.C. Economy (2010-2030).

Comparison of 2006 CPR Results to 2010 CPR Results
Both the 2006 and 2010 CPR results are calculated and presented at 5-year intervals, or
milestone years. The milestone years in the 2006 CPR were 2011 and 2016; the milestone years
in the 2010 are 2015, 2020, 2025, and 2030.
A comparison of the 2006 CPR results and the 2010 CPR results, according to milestone year is
provided in Exhibit 7, overleaf.
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Exhibit 7 Comparison of Annual Savings at 5-year Milestone Periods, Most Likely Achievable
Potential Scenario, 2006 CPR vs 2010 CPR

Most Likely Achievable Potential Natural Gas Savings
(1000 GJ/yr.)

14,000

12,000

10,000

8,000
2006 CPR

6,000

2010 CPR

4,000

2,000

0
1

2

3

4

Milestone Year

The most significant contribution to the reduced level of Achievable Potential savings in the
2010 CPR relative to the 2006 CPR is the impact of energy performance standards. More
specifically, the Reference Case for the 2010 CPR incorporates the expected natural gas savings
from new space and water heating equipment performance standards as well as those due to
new residential and commercial construction standards. These standards, which were
introduced since the 2006 CPR, provide significant natural gas savings. This means that natural
gas savings attributed to the new standards have been removed from the potential FortisBC
program induced impacts, thus reducing the overall achievable potential.
In addition to the above market changes, there are some changes in the scope and structure of
the 2010 CPR compared to the 2006 CPR:


In contrast to the 2006 CPR, which excluded FortisBC’s (then, Terasen Gas) 300 largest
manufacturing accounts, the 2010 CPR includes all of FortisBC’s customers, thus increasing
the industrial share.



The 2010 CPR examined only FortisBC customers whereas the 2006 CPR included all B.C.
facilities, including non-FortisBC customers. The inclusion of non-FortisBC customers in the
2006 study was to facilitate a fuel choice analysis. However fuel choice was not within the
scope of the 2010 CPR and, additionally, the focus on FortisBC customers (only) in the 2010
CPR enabled the study to use recent FortisBC customer market survey information.



The approach to Commercial and Residential sector segmentation employed in the 2010
CPR differs from that employed in the 2006 CPR. The 2010 CPR includes Medium and Large
Apartments in the Commercial sector; the 2006 study included them in the Residential

ICF Marbek
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sector. These changes were introduced to better accommodate the scope and objectives of
the 2010 CPR.


Commercial sector building profiles were also changed to incorporate more recent data.
The net impact of the updates made to the 2006 CPR commercial sector building profiles for
use in the 2010 CPR was an increase in “base load” (non-heating) gas consumption,
especially for domestic hot water heating.

ICF Marbek

16

FortisBC Conservation Potential Review - 2010

3

Summary Report

Residential sector
The Residential sector includes single-family detached/duplex houses, attached/row housing,
and mobile/other homes. Multi-storey apartment and strata buildings are included in the
Commercial sector.

3.1

Approach
The analysis of the Residential sector employed three modelling platforms:




HOT2000, a commercially-supported, residential building simulation software.
RSEEM (Residential Sector Energy End Use Model), a Marbek in-house spreadsheet based
macro model.
RETScreen, a commercially-supported, renewable energy systems modelling tool.

The major steps in the general approach to the study are outlined in Section 1.6 above
(Overview of Approach). Specific procedures for the Residential sector were as follows:


Modelling of Base Year – ICF Marbek used the FortisBC customer data to break down the
Residential sector using four factors:





Type of dwelling (single detached, attached, apartment, etc.)
Heating category (natural gas or electric heat)
Building age
Service area.

To estimate the natural gas used for space heating, the consultants factored in building
characteristics such as insulation levels, floor space and air tightness using a variety of data
sources, including the Ontario EnerGuide for Houses database, FortisBC billing data, local
climate data and discussions with local contractors. They also used the results of FortisBC
customer surveys that provided data on type of heating system, number and age of
household appliances, renovation activity, etc. Based on the available data sources, the
consultants calculated an average natural gas use by end use for each dwelling type. The
consultant’s models produced a close match with actual FortisBC sales data.


Reference Case Calculations – For the Residential sector, the consultants developed profiles
of new buildings for each type of dwelling. They estimated the growth in building stock
using the same data as that contained in FortisBC’s most recent load forecast and estimated
the amount of natural gas used by both the existing building stock and the projected new
buildings and appliances. As with the Base Year calibration, the consultant’s projection
closely matches FortisBC’s own forecast of future natural gas requirements.



Assessment of DSM Measures – To estimate the Economic and Achievable energy savings
potentials, the consultants assessed a wide range of commercially available energyefficiency measures and technologies such as:





Thermal upgrades to the walls, roofs and windows of existing buildings
More efficient space heating equipment and controls
More efficient water heating equipment and measures to reduce usage
Improved designs for new buildings.
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Base Year Natural Gas Use2
In the Base Year of 2010, FortisBC’s Residential sector customers consumed approximately 74.4
million GJ of natural gas. Exhibit 8 and Exhibit 9 provide additional details on natural gas
consumption by major end use and sub sector, respectively.
Exhibit 8 shows that space heating accounts for approximately 62% of the total residential
natural gas use. Domestic hot water (DHW) is the next largest residential end use, accounting
for approximately 19% of total residential natural gas use, followed by fireplaces (15%).
Cooking, swimming pool heaters, clothes dryers, and other gas uses, combined, account for
about 4% of residential natural gas use. The “Other gas uses” end use includes a variety of
residential uses such as gas barbecues, outdoor fireplaces, garage or patio heaters, and outdoor
lights.
Exhibit 9 shows that single-family dwellings (SFD) and duplexes account for about 92% of
residential natural gas consumption followed by attached/row houses at 6%. Mobile/other
dwellings account for the remaining 2% of residential natural gas use.
Exhibit 8 Base Year Residential Natural Gas Consumption for the Total FortisBC Service Area
by End Use

2

Readers attempting to compare these results with the CPR study completed for FortisBC (then Terasen Gas) in 2006 should be
aware of two key difference between this study and the earlier one:




The 2006 CPR was intended to complement a CPR completed for BC Hydro and therefore included all Residential sector
customers of both utilities. This current study includes only those dwellings that have natural gas accounts with FortisBC.
The 2006 CPR included high-rise multi-family buildings in the Residential sector, again for compatibility with the BC Hydro
study. This study includes them in the Commercial sector, to be consistent with FortisBC’s customer rate classes.
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Exhibit 9 Base Year Residential Natural Gas Consumption for the Total FortisBC Service Area
by Sub Sector
0.03% 0.2%
1%

5%

2%

0.1%

2%
SFD/Duplex, gas heat, pre-1976

1%

SFD/Duplex, gas heat, 1976 or newer
SFD/Duplex, non-gas heat, pre-1976
40%

SFD/Duplex, non-gas heat, 1976 or newer

Attached/Row, gas heat, pre-1976
Attached/Row, gas heat, 1976 or newer
Attached/Row, non-gas heat, pre-1976

Attached/Row, non-gas heat, 1976 or
newer
49%

Mobile/other, gas heat
Mobile/other, non-gas heat

3.3

Results and Findings
A summary of the levels of annual natural gas consumption contained in the Reference Case
and each of the energy-efficiency forecasts by milestone year is presented in Exhibit 10 and
Exhibit 11 and discussed briefly in the paragraphs below.
Exhibit 10 Summary of Forecast Results for the Total FortisBC Service Area, Annual Natural
Gas Consumption and Savings by Milestone Year and Forecast Scenario, Residential Sector

Milestone
Year

2010
2015
2020
2025
2030

ICF Marbek

Annual Consumption, Residential sector
(1000 GJ/yr.)
Achievable Potential
Reference Economic
Case
Potential Most Likely Aggressive
(A)
(B)
(C)
(D)
74,440
74,440
74,440
74,440
72,382
67,173
71,638
70,742
73,027
67,110
71,369
69,453
72,726
66,152
70,226
67,474
72,707
66,306
69,378
66,871

Potential Annual Savings, Residential sector
(1000 GJ/yr.)
Achievable Potential
Economic
Potential
Most Likely
Aggressive
(A-B)
(A-C)
(A-D)
5,209
5,917
6,574
6,401

744
1,658
2,500
3,329

1,640
3,574
5,252
5,836
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Exhibit 11 Graphic of Forecast Results for the Total FortisBC Service Area, Annual Natural Gas
Consumption and Savings by Milestone Year and Forecast Scenario, Residential Sector

Annual Natural Gas Consumption (1000 GJ/yr.)

80,000

75,000
Reference Case

70,000

Most Likely Achievable
Aggressive Achievable
Economic Potential

65,000

60,000
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2015

2020
Milestone Year

2025

2030

Reference Case
In the absence of continued DSM initiatives, the study estimates that natural gas consumption
in the Residential sector will decline from the Base Year (2010) consumption of approximately
74.4 million GJ/yr. to 73.0 million GJ/yr. by 2020 and 72.7 million GJ/yr. by 2030. This
represents an overall decrease of about 2% in the period. Gas consumption per customer is
expected to decline over the study period, partly because of the natural replacement of
furnaces and water heaters with more efficient models, as required by new mandatory
minimum efficiency standards, and partly because of new minimum performance standards for
the construction of new homes. The decline in consumption per customer is expected to more
than compensate for the increasing number of customers over the period, so that the overall
residential gas consumption will decline.
Economic Potential Forecast
Under the conditions of the Economic Potential Forecast, the study estimated that
consumption in the Residential sector would decline to about 66.3 million GJ/yr. by 2030.
Annual savings relative to the Reference Case are about 6.4 million GJ/yr. or about 9%. The
Economic Potential annual savings are about 5.9 million GJ/yr. in 2020.
Achievable Potential – Energy-efficiency Scenario
A selection of the natural gas savings opportunities identified in the Economic Potential
Forecast were discussed in a full-day workshop. The guided participant discussions provided
estimated levels of participation under a most likely scenario of program activity and an
aggressive scenario of program activity. These levels were applied to the Economic Potential
savings to estimate the Achievable Potential for these two scenarios. For technologies not
ICF Marbek
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specifically discussed in the workshops, participation levels were estimated through
extrapolation from the technologies that were discussed. The results are presented in
Exhibit 12 and Exhibit 13 by action and by milestone year.
Exhibit 12 Most Likely Achievable Natural Gas Savings for the Total FortisBC Service Area by
Technology and Milestone Year (1000 GJ/yr.), Residential Sector3
End Use
Domestic hot water
Domestic hot water
Space heating
Domestic hot water
Fireplace
Pool & spa heaters
Space heating
Domestic hot water
Space heating
Space heating
Space heating
Domestic hot water
Space heating
Grand Total

Measure
DHW pipe insulation
Showerheads
Prog. thermostats
faucet aerators
Gas fireplaces
Solar pool heaters
Wall insulation
DHW tank insulation
Attic insulation
Basement insulation
Homeowner air sealing
ESTAR clothes washers
Early retire gas furnaces

2015

2020

2025

2030

11
35
198
21
23
12
8
2
44
25
60
11
294
744

18
49
292
29
111
50
24
4
85
71
116
29
780
1,658

20
47
303
28
336
116
46
5
123
136
169
36
1,134
2,500

20
38
256
22
391
210
74
5
159
217
218
26
1,693
3,329

% Savings
2030 Relative
to Total 2030
Savings
1%
1%
8%
1%
12%
6%
2%
0%
5%
7%
7%
1%
51%
100%

Average
B/C
Ratio
17.1
9.5
7.1
5.0
3.5
1.2
1.2
1.2
1.2
1.1
1.1
1.0
0.3
1.7

Exhibit 13 Aggressive Achievable Natural Gas Savings for the Total FortisBC Service Area by
Technology and Milestone Year (1000 GJ/yr.), Residential Sector3
End Use
Domestic hot water
Domestic hot water
Space heating
Domestic hot water
Fireplace
Pool & spa heaters
Space heating
Domestic hot water
Space heating
Space heating
Space heating
Domestic hot water
Space heating
Grand Total

Measure
DHW pipe insulation
Showerheads
Prog. thermostats
Faucet aerators
Gas fireplaces
Solar pool heaters
Wall insulation
DHW tank insulation
Attic insulation
Basement insulation
Homeowner air sealing
ESTAR clothes washers
Early retire gas furnaces

2015

2020

2025

2030

22
36
41
41
55
78
75
60
396
580
599
505
33
46
44
35
46
222
667
753
22
90
207
377
16
48
92
149
5
8
10
10
88
170
247
318
49
142
272
434
120
233
338
437
22
58
73
52
766 1,864 2,588 2,668
1,640 3,574 5,252 5,836

% Savings
2030 Relative
to Total 2030
Savings
1%
1%
9%
1%
13%
6%
3%
0%
5%
7%
7%
1%
46%
100%

Average
B/C
Ratio
17.1
9.5
7.0
5.0
3.4
1.2
1.2
1.2
1.2
1.1
1.1
1.0
0.3
1.8

3

Early retirement of gas furnaces is included in Exhibit 12 and Exhibit 13 at the request of FortisBC. This is because, although
the measure is not considered cost effective when viewed through conventional DSM screens (it does not pass the TRC test as
applied in this study), fully 76% of FortisBC’s customers (or 91% of those who heat with gas furnaces) have standard- and midefficiency furnaces. It is the desire of FortisBC to offer its customers a program to encourage these customers to replace their
standard- and mid-efficiency furnaces at or before the end of equipment life with high-efficiency furnaces. Thus, FortisBC
wanted to discover through this study the impacts of such a program on the savings available from the Residential sector.
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Peak Day Load Impacts – Energy-efficiency Scenarios
The peak day savings associated with each of the Achievable energy-efficiency scenarios were
calculated using load factor data provided by FortisBC. The results are summarized in Exhibit 14
and Exhibit 15. As illustrated, the Achievable peak day savings in 2030 range from a decrease of
about 34,000 GJ/day (most likely scenario) to a decrease of approximately 59,000 GJ/day
(aggressive scenario) for the total FortisBC service region.
Exhibit 14 Most Likely Achievable Peak Day Capacity Impacts by Service Region and Milestone
Year (GJ), Residential Sector
Year
2015
2020
2025
2030
Savings 2030 Relative
to Total 2030 Savings

Lower
Mainland

Vancouver
Island

Southern
Interior

5,294
11,830
17,913
23,904

1,224
2,670
3,840
5,182

747
1,695
2,543
3,398

71%

15%

10%

Northern
Interior

Whistler

Grand Total

256
575
995
1,215

17
29
28
25

7,539
16,800
25,319
33,724

4%

0.1%

100%

Exhibit 15 Aggressive Achievable Peak Day Capacity Impacts by Service Region and Milestone
Year (GJ), Residential Sector
Year
2015
2020
2025
2030
Savings 2030 Relative
to Total 2030 Savings

Lower
Mainland

Vancouver
Island

Southern
Interior

11,686
25,557
37,702
41,351

2,683
5,711
8,034
9,632

1,676
3,705
5,410
5,890

70%

16%

10%

Northern
Interior

Whistler

Grand Total

530
1,181
1,997
2,205

39
60
54
47

16,614
36,214
53,196
59,126

4%

0.1%

100%

Electricity Impacts
The natural gas savings associated with the Economic Potential scenario shown in Exhibit 10
would also result in collateral electricity savings as some efficiency measures affect both energy
sources. The study estimated that in 2030 the natural gas efficiency measures contained in the
Economic Potential scenario would result in additional electrical savings of 24 GWh/yr.
Greenhouse Gas Impacts – Energy-efficiency Scenarios
The natural gas savings associated with each of the Achievable energy-efficiency scenarios
shown in Exhibit 12 and Exhibit 13 would result in significant greenhouse gas reductions. The
study estimated that in 2030 the natural gas efficiency measures contained in the aggressive
and most likely Achievable Potential scenarios would reduce GHG emissions by 296,000 and
169,000 of CO2e/yr., respectively. Further details are provided in Exhibit 16 and Exhibit 17. The
electricity savings associated with the natural gas efficiency measures would also result in
additional GHG reductions, which have not been included in this calculation.
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Exhibit 16 Most Likely Achievable Estimated GHG Emission Reductions by Scenario and
Milestone Year (tonnes CO2e/yr.), Residential Sector
Year
2015
2020
2025
2030
Savings 2030 Relative
to Total 2030 Savings

Lower
Mainland
26,603
59,447
90,014
120,118

Vancouver
Island
6,032
13,156
18,917
25,530

Southern
Interior
3,681
8,352
12,530
16,741

Northern
Interior
1,322
2,966
5,139
6,270

71%

15%

10%

4%

Whistler

Grand Total

85
146
138
126

37,724
84,067
126,737
168,785

0.1%

100%

Exhibit 17 Aggressive Achievable Estimated GHG Emission Reductions by Scenario and
Milestone Year (tonnes CO2e/yr.), Residential Sector
Year
2015
2020
2025
2030
Savings 2030 Relative
to Total 2030 Savings

Lower
Mainland
58,723
128,426
189,455
207,792

Vancouver
Island
13,220
28,136
39,580
47,455

Southern
Interior
8,255
18,252
26,653
29,016

Northern
Interior
2,738
6,096
10,307
11,384

70%

16%

10%

4%

Whistler

Grand Total

192
301
268
236

83,129
181,211
266,263
295,883

0.1%

100%

Achievable Potential - Customer Behaviour
The study also assessed potential from customer behaviours changes. Exhibit 18 presents a
summary of the results for both the aggressive and most likely achievable potential scenarios.
It should be noted that there is significant potential overlap with the reported savings from
energy efficiency technologies. Consequently, the behaviour savings shown in Exhibit 18 have
not been added to those for the energy efficiency technologies.
Exhibit 18 Achievable Potential from Customer Behaviour Changes, Aggressive and Most
Likely Achievable Natural Gas Savings, by Milestone Year (1000 GJ/yr.)
Achievable
Scenario
Aggressive
Most Likely

ICF Marbek

2015
383
199

Energy Impact (1000 GJ/yr.)
2020
2025
975
1,727
518
930

2030
2,649
1,439
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Summary of Findings
The study findings confirm the existence of potential cost-effective natural gas efficiency
improvements in British Columbia’s Residential sector, but highlight the increasing challenges in
finding opportunities. In the most likely and aggressive Achievable scenarios energy-efficiency
improvements would provide between 3,329,000 and 5,836,000 GJ/yr. of savings in 2030 as
well as peak day load reductions of approximately 34,000 to 59,000 GJ.
These potential savings are smaller than those found in previous studies, both because of the
success of previous program initiatives on the part of FortisBC and other utilities, and because
of new standards for furnaces, water heaters, and new home construction. Consequently, there
is a need to look beyond the “easy” and the “conventional” to more innovative approaches to
seeking continued energy-efficiency and GHG reduction opportunities.
As an example of one possible approach, this study explored the potential offered by early
retirement of gas furnaces. This measure was included in the Achievable Potential at the
request of FortisBC. This is because although the measure is not considered cost effective when
viewed through conventional DSM screens (it does not pass the measure TRC test as applied in
this study), fully 76% of FortisBC’s customers (or 91% of those who heat with gas furnaces) have
standard and mid-efficiency furnaces. It is the desire of FortisBC to offer its customers a
program to encourage these customers to replace their standard and mid-efficiency furnaces
before the end of equipment life with high-efficiency furnaces.
Partly because of the inclusion of the furnace early retirement measure, space heating accounts
for nearly 80% of the total energy savings in the two Achievable Potential scenarios. The largest
contributor to these savings is the early retirement of gas furnaces, which accounts for
approximately half of the total Achievable Potential savings. Improvements in gas fireplace
efficiency offer 12-13% of the total energy savings in the two Achievable Potential scenarios,
swimming pool heater efficiency offers 6%, and water heating efficiency offers 3% of the
savings.

ICF Marbek
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Commercial Sector
The Commercial sector includes office and retail buildings, hotels and motels, restaurants, highrise and mid-rise apartments, warehouses and a variety of small buildings. In this study, it also
includes buildings that are often classified as “institutional,” such as hospitals and nursing
homes, schools and universities.
Throughout this report, use of the word “commercial” includes both commercial and
institutional buildings, unless otherwise noted.

4.1

Approach
The detailed end-use analysis of energy-efficiency opportunities in the Commercial sector
employed two linked modelling platforms: CEEAM (Commercial Energy and Emissions Analysis
Model), an ICF Marbek in-house simulation model developed in conjunction with Natural
Resources Canada (NRCan) for modelling natural gas use in commercial/institutional building
stock, and CSEEM (Commercial sector Energy End-use Model), an in-house spreadsheet-based
macro model.
The major steps in the general approach to the study were outlined in Section 1.6. Specific
procedures for the Commercial sector were as follows:


Modelling of Base Year – ICF Marbek compiled data that defines “where” and “how”
natural gas is currently used in existing commercial buildings. The consultants then created
building energy-use simulations for each type of commercial building and calibrated the
models to reflect actual FortisBC customer sales data. Estimated savings for the Other
Commercial Buildings category were derived from the results of the modelled segments.
They did not directly model that category because it is extremely diverse and the natural
gas use of individual facility types is relatively small. The consultant’s model produced a
close match with actual FortisBC sales data.



Reference Case Calculations – For the Commercial sector, ICF Marbek developed detailed
profiles of new buildings in each of the building segments, estimated the growth in building
stock and estimated “natural” changes affecting natural gas consumption over the study
period. As with the Base Year calibration, the consultant’s projection closely matches the
FortisBC 2010 forecast of future natural gas requirements.



Assessment of DSM Measures – To estimate the Economic and Achievable natural gas
savings potentials, the consultants assessed a wide range of commercially available DSM
measures and technologies such as:






Measures to improve building envelope efficiency
Measures to reduce domestic hot water use, including solar hot water systems
Upgraded heating and ventilating systems
Improved construction in new buildings
Efficient cooking appliances.

ICF Marbek
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Base Year Natural Gas Use
In the Base Year of 2010, FortisBC’s Commercial sector customers consumed approximately 57
million GJ. Exhibit 19 and Exhibit 20 provide additional details on natural gas consumption by
major end use and sub sector, respectively.
Exhibit 19 shows that space heating accounts for approximately 59% of the total Commercial
sector natural gas use. Domestic hot water heating is the next largest end use, accounting for
approximately 25% of total commercial natural gas use, followed by commercial cooking (15%).
Other end uses such as dehumidification, steam system distribution losses, laundry equipment,
and pool heating account for about 7% of commercial natural gas use.
Exhibit 20 shows that Small Commercial buildings account for about 30% of natural gas
consumption followed by Large and Medium Apartments, (approximately 25% combined). No
other sub sector accounts for more than 10% of Commercial sector natural gas use.
Exhibit 19 Base Year Commercial Natural Gas Consumption for the Total FortisBC Service Area
by End Use

Space Heating
59%

Other
7%

Commercial Cooking
9%

Domestic Hot Water
25%

ICF Marbek
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Exhibit 20 Base Year Commercial Natural Gas Consumption for the Total FortisBC Service Area
by Sub Sector
Small Commercial
29.6%

Large Office
2.7% Medium Office
1.6%
Large Non-food Retail
2.5%
Medium Non-food
Retail
1.7%
Food Retail
0.9%
Large Hotel
1.6%

Medium Apartment
8.8%

Medium Hotel
0.8%

Hospital
5.7%
Nursing Home
2.4%
Large School
2.7%

Large Apartment
15.9%

Medium School
2.1%

Warehouse/Wholesale
0.4%

4.3

Other
7.7%

RestaurantUniversity/College
4.8%
8.0%

Results and Findings
A summary of the levels of annual natural gas consumption contained in the Reference Case
and each of the energy-efficiency forecasts by milestone year is presented in Exhibit 21 and
Exhibit 22 and discussed briefly in the paragraphs below.
Exhibit 21 Summary of Forecast Results for the Total FortisBC Service Area, Annual Natural
Gas Consumption and Savings by Milestone Year and Forecast Scenario, Commercial Sector

Milestone
Year

2010
2015
2020
2025
2030

ICF Marbek

Annual Consumption, Commercial sector
(1000 GJ/yr.)
Achievable Potential
Reference Economic
Case
Potential Most Likely Aggressive
(A)
(B)
(C)
(D)
56,730
56,730
56,730
56,730
58,607
50,714
57,676
57,332
60,095
50,137
58,104
57,286
61,118
49,622
57,739
56,498
61,977
49,225
57,062
55,344

Potential Annual Savings, Commercial sector
(1000 GJ/yr.)
Achievable Potential
Economic
Potential
Most Likely
Aggressive
(A-B)
(A-C)
(A-D)
0
0
0
7,893
930
1,275
9,958
1,991
2,809
11,496
3,379
4,619
12,752
4,915
6,633
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Exhibit 22 Graphic of Forecast Results for the Total FortisBC Service Area Annual Natural Gas
Consumption and Savings by Milestone Year and Forecast Scenario, Commercial Sector
65,000

Annual Natural Gas Consumption (1000 GJ/yr.)

Reference Case

60,000
Most Likely Achievable
Aggressive Achievable

55,000

50,000

Economic Potential

45,000

40,000

35,000
2010

2015

2020
Milestone Year

2025

2030

Reference Case
In the absence of continued DSM initiatives, the study estimates that natural gas consumption
in the Commercial sector will increase from the Base Year (2010) consumption of approximately
56.7 million GJ/yr. to 60.1 million GJ/yr. by 2020 and 62.0 million GJ/yr. by 2030. This
represents an overall increase of about 9% in the period.
Economic Potential Forecast
Under the conditions of the Economic Potential Forecast, the study estimated that
consumption in the Commercial sector would decline to about 49.2 million GJ/yr. by 2030.
Annual savings relative to the Reference Case are about 12.8 million GJ/yr. or about 22%. The
Economic Potential annual savings are about 10 million GJ/yr. in 2020.
Achievable Potential – Energy-efficiency Scenario
A selection of the natural gas savings opportunities identified in the Economic Potential
Forecast was discussed in a full-day workshop. The guided participant discussions provided
estimated levels of participation under a most likely scenario of program activity and an
aggressive scenario of program activity. These levels were applied to the Economic Potential
savings to estimate the Achievable Potential for these two scenarios. For technologies not
specifically discussed in the workshops, participation levels were estimated through
extrapolation from the technologies that were discussed. Results by sub sector and end use are
presented in Exhibit 23 and Exhibit 24 for both Achievable scenarios.
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Exhibit 23 Most Likely Achievable Natural Gas Savings for the Total FortisBC Service Area by
Measure and Milestone Year (GJ/yr.), Commercial Sector
End Use

Measure

2015

2020

2025

2030

% Savings
Average
Relative to
B/C
Total 2030
Ratio
Savings
2.2%
16.70

Domestic Hot Water

Pre-Rinse Spray Valves

57,607

84,693

110,297

107,352

Domestic Hot Water

Ultra Low-Flow Fixtures

195,943

288,323

376,043

366,771

7.5%

8.61

Space Heating

Demand Ctrl Kitchen Vent.

4,091

7,913

11,414

14,537

0.3%

5.27

Domestic Hot Water

Condensing DHW (Boiler)

1,665

12,285

39,274

89,919

1.8%

3.08

Multiple

New Construction 40% Better

Space Heating

Programmable T’stats

Domestic Hot Water

Condensing DHW (Tank Type)

Multiple

BAS and Recommissioning

Space Heating

Air Sealing

Space Heating

Condensing Rooftop Units

Space Heating

Condensing Boilers

Commercial Cooking HE Cooking

1,429

10,292

31,621

70,396

1.4%

3.07

54,957

107,153

155,816

200,101

4.1%

2.77

1,815

13,390

42,773

73,296

1.5%

2.58

162,255

316,967

461,728

593,864

12.1%

2.49

895

3,522

7,737

13,290

0.3%

1.86

847

3,268

7,025

11,780

0.2%

1.83

35,149

135,083

290,443

490,417

10.0%

1.70

3,188

24,210

54,931

98,972

2.0%

1.62

Space Heating

Air-Air Heat Recovery

54,621

105,301

151,557

192,958

3.9%

1.52

Multiple

O&M Measures

50,292

197,566

436,475

761,752

15.5%

1.38

Space Heating

Roof Insulation

1,981

14,928

48,739

112,200

2.3%

1.26

Space Heating

Condensing Unit Heater

60

232

496

832

0.0%

1.21

Domestic Hot Water

Drainwater Heat Recovery

335

1,234

2,614

4,439

0.1%

1.19

Space Heating

HVLS Fans

687

1,322

1,896

2,394

0.0%

1.19

Space Heating

Demand Ctrl Vent.

953

1,831

2,610

3,264

0.1%

1.17

Space Heating

Infrared Heaters

Multiple

Small Commercial

Multiple

Other

Grand Total
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0

1,360

2,589

3,666

0.1%

1.16

241,293

527,453

911,955

1,357,598

27.6%

-

60,181

132,367

230,676

345,306

7.0%

-

930,246

1,990,692

3,378,709

4,915,107

100%

3.20
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Exhibit 24 Aggressive Achievable Natural Gas Savings for the Total FortisBC Service Area by
Measure and Milestone Year (GJ/yr.), Commercial Sector
End Use

Measure

Domestic Hot Water
Domestic Hot Water
Space Heating
Domestic Hot Water
Multiple
Space Heating
Domestic Hot Water
Multiple
Space Heating
Space Heating
Space Heating
Commercial Cooking
Space Heating
Multiple
Space Heating
Space Heating
Domestic Hot Water
Space Heating
Space Heating
Space Heating
Multiple
Multiple

Pre-Rinse Spray Valves
Ultra Low-Flow Fixtures
Demand Ctrl Kitchen Vent.
Condensing DHW (Boiler)
New Construction 40% Better
Programmable T’stats
Condensing DHW (Tank Type)
BAS and Recommissioning
Air Sealing
Condensing Rooftop Units
Condensing Boilers
HE Cooking
Air-Air Heat Recovery
O&M Measures
Roof Insulation
Condensing Unit Htr.
Drainwater Heat Recovery
HVLS Fans
Demand Ctrl Vent.
Infrared Heaters
Small Commercial
Other

Grand Total

2015

2020

2025

2030

41,645
141,808
5,599
3,129
9,819
68,187
3,418
201,268
4,262
1,155
48,013
4,959
74,708
241,403
3,442
82
630
939
1,298
0
334,939
84,288

81,398
277,565
10,760
22,869
37,046
132,389
24,969
391,471
8,345
4,405
182,990
37,659
143,060
474,158
25,847
313
2,292
1,793
2,464
1,838
753,649
191,639

119,287
407,352
15,463
72,630
77,103
192,234
79,015
569,360
12,163
9,364
391,328
85,447
205,251
698,360
84,415
665
4,797
2,554
3,469
3,474
1,263,001
322,624

155,341
531,248
19,670
163,162
129,782
243,154
131,989
699,843
15,573
15,529
660,997
153,957
262,327
914,103
195,136
1,109
7,910
3,207
4,295
4,884
1,846,194
473,670

1,274,993

2,808,920

4,619,354

6,633,079

% Savings
Relative to Average
Total 2030 B/C Ratio
Savings
2.3%
16.7
8.0%
8.61
0.3%
5.27
2.5%
3.08
2.0%
3.07
3.7%
2.77
2.0%
2.58
10.6%
2.49
0.2%
1.86
0.2%
1.83
10.0%
1.7
2.3%
1.62
4.0%
1.52
13.8%
1.38
2.9%
1.26
0.0%
1.21
0.1%
1.19
0.0%
1.19
0.1%
1.17
0.1%
1.16
27.8%
7.1%
100%

3.32

Peak Day Load Impacts – Energy-efficiency Scenarios
The peak day savings associated with each of the Achievable energy-efficiency scenarios were
calculated using load factor data provided by FortisBC. The results are summarized in Exhibit 25
and Exhibit 26. As illustrated, the Achievable peak day savings in 2030 range from a decrease of
about 38,000 GJ in the most likely Achievable scenario to a decrease of approximately 51,000
GJ in the aggressive Scenario for the total FortisBC service region.
Exhibit 25 Most Likely Achievable Peak Day Capacity Impacts by Service Region and Milestone
Year (GJ), Commercial Sector
Year
2015
2020
2025
2030
Savings 2030 Relative
to Total 2030 Savings

ICF Marbek

Lower
Mainland

Vancouver
Island

Southern
Interior

Northern
Interior

Whistler

Grand
Total

4,714
9,904
16,637
23,786

744
1,675
2,977
4,537

802
1,753
3,012
4,502

849
1,883
3,197
4,740

31
66
113
164

7,141
15,281
25,936
37,729

63%

12%

12%

13%

0.4%

100%
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Exhibit 26 Aggressive Achievable Peak Day Capacity Impacts by Service Region and Milestone
Year (GJ), Commercial Sector
Year
2015
2020
2025
2030
Savings 2030 Relative
to Total 2030 Savings

Lower
Mainland

Vancouver
Island

Southern
Interior

Northern
Interior

Whistler

Grand
Total

6,424
13,983
22,688
32,115

1,058
2,461
4,212
6,298

1,061
2,401
4,092
6,100

1,202
2,623
4,314
6,182

42
94
154
221

9,787
21,562
35,459
50,917

63%

12%

12%

12%

0.4%

100%

Greenhouse Gas Impacts – Energy-efficiency Scenarios
The natural gas savings associated with each of the Achievable energy-efficiency scenarios
shown in Exhibit 27 and Exhibit 28 would result in significant GHG reductions. The study
estimated that in 2030 the natural gas efficiency measures contained in the aggressive and
most likely Achievable Potential scenarios would reduce GHG emissions by 338,000 and
250,000 of CO2e/yr., respectively.
Exhibit 27 Most Likely Achievable Estimated GHG Emission Reductions by Scenario and
Milestone Year (tonnes CO2e/yr.), Commercial Sector
Year
2015
2020
2025
2030
Savings 2030 Relative
to Total 2030 Savings

Lower
Mainland

Vancouver
Island

Southern
Interior

Northern
Interior

Whistler

Grand
Total

31,274
65,701
110,366
157,787

4,933
11,108
19,747
30,100

5,321
11,626
19,978
29,865

5,635
12,493
21,209
31,444

206
440
747
1,087

47,369
101,368
172,047
250,283

63%

12%

12%

13%

0.4%

100%

Exhibit 28 Aggressive Achievable Estimated GHG Emission Reductions by Scenario and
Milestone Year (tonnes CO2e/yr.), Commercial Sector
Year
2015
2020
2025
2030
Savings 2030 Relative
to Total 2030 Savings

ICF Marbek

Lower
Mainland

Vancouver
Island

Southern
Interior

Northern
Interior

Whistler

Grand
Total

42,613
92,758
150,501
213,041

7,020
16,325
27,939
41,776

7,035
15,927
27,145
40,468

7,974
17,402
28,617
41,012

282
620
1,021
1,468

64,924
143,033
235,222
337,765

63%

12%

12%

12%

0.4%

100%
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Summary of Findings
The study findings confirm the existence of significant potential cost-effective natural gas
efficiency improvements in British Columbia’s Commercial sector. In the most likely and
aggressive Achievable scenarios those energy-efficiency improvements would provide between
4,915,000 and 6,633,000 GJ/yr. of savings in 2030 as well as peak day load reductions of
approximately 38,000 to 51,000 GJ. Savings are primarily associated with the space heating and
water heating end uses, with approximately two-thirds of the savings in both Achievable
scenarios associated with space heating measures.
Four measures each account for more than 10% of the savings in both the most likely and
aggressive Achievable scenarios. These are, in order of their contribution: O&M measures,
advanced building automation systems/recommissioning, high-efficiency boilers, and low-flow
plumbing fixtures. These four measures represent a total of 69% of the most likely Achievable
scenario savings and 65% of the aggressive Achievable scenario savings.

ICF Marbek
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Industrial Sector
The Industrial sector consists of the eight largest natural gas consuming Industrial sub sectors
within the FortisBC service area, an additional category (Other) that combines the remaining
smaller industry groups, and the agriculture sub sector. The largest natural gas consuming
Industrial sub sectors within the FortisBC service area, which are the primary focus of this
study, are: Chemical, Fabricated Metal, Food & Beverage, Mining, Miscellaneous
Manufacturing, Non-Metal Manufacturing, Pulp & Paper, and Wood Products.
This study includes analysis of the interruptible natural gas loads for large customers and the
savings measures associated with their process requirements. As a result the Mining and Pulp
and Paper sub sectors have been added for the 2010 review, compared to those sub sectors
previously studied in the 2006 CPR.

5.1

Approach
The analysis of the Industrial sector employed a customized spreadsheet model. The model
applies appropriate end-use technologies to each sub sector in each service area. The input
energy-use information and equipment efficiencies are organized by service area, major sub
sector, major end use, and technology.
The major steps in the general approach to the study were outlined in Section 1.6. Specific
procedures for the Industrial sector were as follows:


Modelling of Base Year – The consultants compiled data that defines “where” and “how”
natural gas is currently used in industry. The primary input variables affecting the
consumption of natural gas, based on industrial process, are:
 Type and efficiency of specific major processing equipment
 Energy consumption and operating hours for heating equipment
 Economic activity levels within each sub sector (useful heat requirement)
 Production processes employed.



The average natural gas consumption for June through August provided the basis for the
annual process heat load for the industries, with process consumption not affected by
climate.



Reference Case Calculations – The energy-use changes that would occur without utility
programs are in the Reference Case. A constant rate of improvement was applied for each
technology that reflects the natural rate of equipment replacement and upgrades seen in
B.C.’s Industrial sector. The natural gas sales were calculated for each sub sector and service
area along with the useful heat based on the conversion efficiencies of technologies for
both comfort and process heating.



Assessment of DSM Measures – To estimate the Economic and Achievable natural gas
savings potentials, the consultants assessed a wide range of commercially available DSM
measures and technologies such as:
 Controls and high-efficiency burners (bundled standard upgrades)
 Heat recovery (off of boiler)
 Insulation – equipment and distribution systems
 Heat recovery (off of process)
 Optimized heat balance and control
 Steam trap maintenance.

ICF Marbek
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Base Year Natural Gas Use
In the Base Year of 2010, FortisBC’s Industrial sector customers consumed approximately
36,456,000 GJ. Exhibit 29 and Exhibit 30 provide additional details of the Industrial sector
natural gas consumption by major end uses and sub sector, respectively.
Exhibit 29 shows that boilers account for approximately 43% of the total industrial natural gas
use. Most of the boiler load involves process steam use. Furnaces for air heating large industrial
areas account for about 12% of the industrial consumption and another 12% is used in kilns at
pulp and paper sites, and for manufacturing lime for the Kraft pulping process. The remaining
natural gas is used in a variety of industrial processes, including lumber kilns, coal driers, and
cement kilns.
Exhibit 30 indicates the distribution among the sub sectors. The Pulp and Paper sector
dominates at 32%, followed by Agriculture, Food & Beverage at 12% each, Chemical at 10%,
Wood Products at 9%, Mining at 8%, and Fabricated Metal at 6%.
Exhibit 29 Base Year Industrial Natural Gas Consumption for the Total FortisBC Service Area
by End Use
Direct Consumption
3%

Cement Kilns
2%
Other
5%

Heat Treating
3%
Coal Drying
5%

Paper
3%

Boilers
43%

Lumber Kilns
6%
Direct Fired
6%
Pulp Lime Kilns
12%

ICF Marbek
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12%
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Exhibit 30 Base Year Industrial Natural Gas Consumption for the Total FortisBC Service Area
by Sub Sector
Miscellaneous
Manufacturing
1%
Non-Metal Other
Fabricated Metal
Manufacturing 4%
6%
6%

Pulp and Paper
32%
Mining
8%
Wood Products
9%
Chemical
10%

5.3

Agriculture
12%
Food & Beverage
12%

Results and Findings
A summary of the levels of annual natural gas consumption contained in the Reference Case
and each of the energy-efficiency forecasts by milestone year is presented in Exhibit 31 and
Exhibit 32 and discussed briefly in the paragraphs below.
Exhibit 31 Summary of Forecast Results for the Total FortisBC Service Area, Annual Natural
Gas Consumption and Savings by Milestone Year and Forecast Scenario, Industrial Sector

Milestone
Year

2010
2015
2020
2025
2030

ICF Marbek

Annual Consumption, Industrial sector
(1000 GJ/yr.)
Achievable Potential
Reference Economic
Case
Potential Most Likely Aggressive
(A)
(B)
(C)
(D)
36,456
36,456
36,456
36,456
28,594
24,710
28,095
27,880
28,367
24,648
27,302
26,621
28,151
24,576
26,646
25,985
27,946
24,506
25,936
25,221

Potential Annual Savings, Industrial sector
(1000 GJ/yr.)
Achievable Potential
Economic
Potential
Most Likely
Aggressive
(A-B)
(A-C)
(A-D)
0
0
0
3,884
499
714
3,719
1,065
1,746
3,575
1,505
2,166
3,440
2,010
2,725
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Exhibit 32 Graphic of Forecast Results for the Total FortisBC Service Area Annual Natural Gas
Consumption and Savings by Milestone Year and Forecast Scenario, Industrial Sector
38,000

AnnualNatural Gas Consumption (1000 GJ/yr.)

36,000
34,000
32,000
30,000
28,000

Reference Case

26,000

Most Likely Achievable
Aggressive Achievable
Economic Potential

24,000
22,000
20,000
2010

2015

2020
Milestone Year

2025

2030

Reference Case
In the absence of continued DSM initiatives, the study estimates that natural gas consumption
in the Industrial sector will decline from the base year (2010) consumption of approximately
36.5 million GJ/yr. to 28.4 million GJ/yr. by 2020 and 27.9 million GJ/yr. by 2030. This
represents an overall decrease of about 23% in the period. The forecast decrease is due to an
expected continued decline in the wood products and pulp and paper industry as well as a
continuation of the move to wood waste from natural gas. The move to wood waste will be
mainly due to the provincial government policy of encouraging a reduction of GHG emissions.
Economic Potential Forecast
Under the conditions of the Economic Potential Forecast, the study estimated that
consumption in the Industrial sector would decline to about 24,506,000 GJ/yr. by 2030. Annual
savings relative to the Reference Case are about 3,439,000 GJ/yr. or about 12%. The Economic
Potential is obtained relatively quickly due to the analysis indicating that, from a strictly
economic perspective, most of the inefficient equipment could be replaced by more efficient
alternatives within the next five years.
Achievable Potential – Energy-efficiency Scenario
A selection of the natural gas savings opportunities identified in the Economic Potential
Forecast were discussed in a full-day workshop. The guided participant discussions provided
estimated levels of participation under a most likely scenario of program activity and an
aggressive scenario of program activity. These levels were applied to the Economic Potential
savings to estimate the Achievable Potential for these two scenarios. For technologies not
specifically discussed in the workshops, participation levels were estimated through
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extrapolation from the technologies that were discussed. The results are presented in Exhibit
33 and Exhibit 34 by technology and by milestone year for the most likely and aggressive
Achievable Potential scenarios, respectively.
Exhibit 33 Most Likely Achievable Natural Gas Savings for the Total FortisBC Service Area by
End Use and Milestone Year (GJ/yr.), Industrial Sector
End Use

2015

2020

2025

2030

Boilers
Air heating
Ovens
Heat treating
Lumber kilns
Veneer dryers
Pulp lime kilns
Cement kilns
Ore drying
Coal drying
Direct fired

256,269
88,567
470
1,809
48,534
6,116
2,884
6,395
1,016
53,356
34,172

527,267
174,994
4,134
16,439
97,260
12,044
8,117
13,015
2,435
127,832
81,391

823,065
259,343
6,278
23,073
140,724
17,723
15,777
17,758
2,639
110,862
88,010

1,153,094
341,709
8,748
29,753
180,165
23,097
25,538
21,494
2,964
124,497
98,828

Grand Total

499,589

1,064,929

1,505,251

2,009,988

% Savings 2030 % Savings 2030
Relative to Ref Relative to Total
Case
2030 Savings
9%
57%
11%
17%
1%
0.4%
6%
1%
29%
9%
1%
1%
6%
1%
3%
1%
0%
0.1%
24%
6%
6%
5%
7%

100%

Exhibit 34 Aggressive Achievable Natural Gas Savings for the Total FortisBC Service Area by
Technology and Milestone Year (GJ/yr.), Industrial Sector
End Use
Coal drying
Ore drying
Cement kilns
Direct fired
Ovens

Sub Sector
High-efficiency coal and
ore dryers
High-efficiency kilns
High-efficiency kilns
Direct-fired heating gypsum
High-efficiency ovens

2015

2020

2025

% Savings 2030 Average
Relative to Total B/C
2030 Savings
Ratio
15
130,425
5%
(coal)
42,988
2%
9.1
2030

55,388

132,701

116,140

2,558

23,427

33,149

7,211

20,293

39,441

63,846

2%

7

68,344

162,783

176,021

197,856

7%

5.5

940

8,268

12,555

17,497

1%

5.4

3,619

32,879

46,145

59,507

2%

5.4

9,785

19,271

28,357

36,955

1%

5.4

Veneer dryers

Heat treating furnace
with sequential firing,
high-velocity burners
Advanced veneer dryer

Air heating

Radiant tube heating

110,709

218,743

324,178

427,137

16%

4.4

Lumber kilns

High-efficiency kilns

64,712

129,680

187,632

240,220

9%

4.2

Boilers
Process water
heating

Efficient boilers
Direct-fired water
heating
Direct-fired paper
drying

373,963

950,508

110,661 1,367,177

50%

~4

7,988

24,561

50,261

81,010

3%

N/A

8,871

23,500

41,621

60,576

2%

N/A

Heat treating

Pulp lime kilns
Grand Total
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Peak Day Load Impacts – Energy-efficiency Scenarios
The peak day savings associated with each of the Achievable energy-efficiency scenarios were
calculated using load factor data provided by FortisBC. The results are summarized in Exhibit 35
and Exhibit 36. As illustrated, the Achievable peak day savings in 2030 range from a decrease of
16,990 GJ in the most likely Achievable scenario to a decrease of 23,080 GJ/day in the
aggressive scenario for the total FortisBC service region.
Exhibit 35 Most Likely Achievable Peak Day Capacity Impacts by Service Region and Milestone
Year (GJ), Industrial Sector
Year
2015
2020
2025
2030
Savings 2030 Relative
to Total 2030 Savings

Lower
Mainland

Northern
Interior

Southern
Interior

Vancouver
Island

Grand
Total

2,197
4,633
6,749
9,055

936
1,936
2,978
4,064

971
2,150
2,659
3,462

110
227
328
409

4,213
8,973
12,715
16,990

53%

24%

20%

2%

100%

Exhibit 36 Aggressive Achievable Peak Day Capacity Impacts by Service Region and Milestone
Year (GJ), Industrial Sector
Year
2015
2020
2025
2030
Savings 2030 Relative
to Total 2030 Savings

Lower
Mainland

Northern
Interior

Southern
Interior

Vancouver
Island

Grand
Total

3,250
8,064
10,003
12,544

1,398
3,367
4,424
5,694

1,228
2,990
3,442
4,285

162
373
476
556

6,093
14,794
18,346
23,080

54%

25%

19%

2%

100%

Greenhouse Gas Impacts – Energy-efficiency Scenarios
The natural gas savings associated with each of the Achievable Potential scenarios would also
result in a reduction of GHG emissions.4 As illustrated in Exhibit 37 and Exhibit 38, by 2030 the
GHG reductions are estimated to be in the range of 96,000 to 130,000 tonnes CO 2e per year,
depending on the scenario.

4

GHG impacts are estimated based on an emissions factor of 48kg of CO 2e/GJ of natural gas. This is the B.C. Natural Gas
Emission Factor.
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Exhibit 37 Most Likely Achievable Estimated GHG Emission Reductions by Scenario and
Milestone Year (tonnes CO2e/yr.), Industrial Sector
Year
2015
2020
2025
2030
Savings 2030 Relative
to Total 2030 Savings

Lower
Mainland

Northern
Interior

Southern
Interior

Vancouver
Island

Grand
Total

11,361
23,960
34,906
46,833

5,809
12,187
18,493
25,233

6,027
13,352
16,509
21,494

783
1,617
2,343
2,920

23,980
51,117
72,252
96,479

49%

26%

22%

3%

100%

Exhibit 38 Aggressive Achievable Estimated GHG Emission Reductions by Scenario and
Milestone Year (tonnes CO2e/yr.), Industrial Sector
Year
2015
2020
2025
2030
Savings 2030 Relative
to Total 2030 Savings

5.4

Lower
Mainland

Northern
Interior

Southern
Interior

Vancouver
Island

Grand
Total

16,809
41,707
51,735
64,876

8,681
20,903
27,468
35,357

7,627
18,563
21,374
26,607

1,159
2,665
3,399
3,969

34,276
83,837
103,976
130,809

50%

27%

20%

3%

100%

Summary of Findings
The study findings indicated that even with a declining load there are significant potential costeffective natural gas efficiency improvements in the Industrial sector. This potential is due to
the existence of older inefficient boilers, lumber kilns, lime kilns, and a variety of other
industrial process equipment that could be economically replaced. It would be cost effective for
this replacement to occur by 2015, but due to other market barriers, it is estimated that in the
most likely scenario and aggressive scenario it will take until 2030 to obtain the savings.
The major market barriers constraining faster market penetration include:





Higher capital cost of efficient product(s)
Need to recover investment costs in a short period (payback)
Lack of product performance information
Lack of available product.

In the most likely and aggressive Achievable scenarios these energy-efficiency improvements
would provide between 2,010,000 and 2,725,000 GJ/yr. of savings in 2030 as well as peak day
load reductions of approximately 16,990 to 23,080 GJ.
A variety of efficient boiler technologies accounts for nearly 57% of the total energy savings in
the two Achievable Potential scenarios. The major opportunity involves replacing standard
efficiency boilers in the 68% to 80% efficiency range with condensing boilers in the plus 90%
efficiency range. This opportunity is mainly applicable to medium size boilers in the food
processing and manufacturing sectors.
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For large boilers, such as in pulp mills, and for large process equipment such as cement kilns,
lime kilns and coal driers, the most likely opportunities will involve upgrading the equipment
with better controls or heat recovery equipment rather than replacing the complete unit.
Another significant energy saving opportunity is improving the air heating efficiency of large
industrial fabrication work spaces. Generally, these spaces are now heated with unit heaters. In
some cases, inefficient unit heaters could be replaced by more efficient unit heaters but a
larger opportunity is with replacing the unit heaters with gas radiant heaters.
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Economic Impacts

6.1

Introduction

Summary Report

In addition to energy savings, FortisBC’s investment in DSM programs can have broad impacts
on the provincial economy as measured through metrics such as employment, GDP, and
industrial output. Impacts arise from short term investment activities, such as building retrofits,
and longer term changes in household/business spending, which can be attributed to the
persistence of energy savings.
This analysis uses the results from the FortisBC Conservation Potential Review (CPR) Update
2010 to provide an estimate of the net macroeconomic impacts expected from implementing
the most likely and aggressive Achievable Potential scenarios outlined in each of the main
sector reports.
Three sets of economic impacts are reported in this analysis:




Changes in output (total industry revenues)
Changes in GDP at factor cost (total value added at producers’ prices, or total output minus
costs of production)
Changes in employment (number of jobs).5

The above economic impacts are reported for three sectors (Residential, Commercial and
Industrial) under the most likely and aggressive Achievable Potential scenarios at two milestone
years: 2021 (10 years out) and 2030 (19 years out).

6.2

Approach
The economic analysis is based on the application of economic multipliers, which are a set of
proportionality constants that relate changes in domestic production in a particular sector to its
impacts on the entire B.C. economy. BC Stats released a report in March 2008 documenting the
British Columbia provincial economic multipliers based on 2004 economic data. These
multipliers were applied to various activities across all sectors from the energy-efficiency
strategy and totalled to determine the net impacts, which are relative to the scenario where no
energy-efficiency strategy is implemented.

6.3

Results and Conclusion
The study concludes that:






The impacts on output, GDP, and employment are all positive across all sectors for every
scenario
Impacts increase over time and are larger for the aggressive Achievable scenario
The Residential sector, in every scenario, accounts for the greatest share of economic
impacts
By 2021, the net employment gains from CPR activities will range between 362 - 682 jobs,
depending on the scenario
By 2031 the net employment gains from CPR activities would grow to between 580 - 881
jobs, depending on the scenario.

5

BC Stats and BC Ministry of Advanced Education and Labour Market Development (2010). A Guide to the BC Economy and
Labour Market.
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Exhibit 39 and Exhibit 40 present a summary of the impacts in the milestone year 2021 for the
most likely and the aggressive Achievable Potential scenarios. Additional results are provided in
the main report.
Exhibit 39 Economic Impacts, 2021, Most Likely Achievable Scenario
Sector

Output

GDP

Employment

Residential

$31,935,141

$9,173,163

197

Commercial

$11,419,118

$3,211,087

118

Industrial

$4,545,079

$1,212,245

47

Total

$47,899,339

$13,596,496

362

Exhibit 40 Economic Impacts, 2021, Aggressive Achievable Scenario
Sector

ICF Marbek

Output

GDP

Employment

Residential

$72,915,818

$20,923,741

441

Commercial

$16,260,403

$4,592,314

166

Industrial

$7,328,959

$1,951,239

75

Total

$96,505,181

$27,467,294

682
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Appendix C-3
FEU COMMERCIAL AND INDUSTRIAL EEC SAVINGS

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN

APPENDIX C-3 – FEU COMMERCIAL AND INDUSTRIAL EEC SAVINGS
The FEU Commercial and Industrial EEC Savings appendix describes the highest, lowest and
Reference Case scenarios in terms of annual EEC program savings by measure and by
scenario. Each scenario is constructed by making incremental changes to a reference case,
which is based primarily on data developed for the 2009 Conservation Potential Review (consult
Appendix B-3 for a detailed description of each scenario and Appendix C-1 for EEC program
descriptions). Figures 1 and 2 are intended to present the widest range of potential energy
savings under scenarios of different future planning environments over the next 20 years. The
estimated program savings in Tables 1A, 1B, 2A and 2B below display the anticipated annual
savings of EEC programs for the two milestone years 2016 and 2033 respectively.

FEU Commercial EEC Savings
Figure 1: FEU Commercial Annual EEC Savings by Scenario
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Table 1A: FEU Commercial Annual EEC Savings by Measure and Scenario, 2016
Reference Case
Measure

Est. Program
Potential
Savings (GJ)

Scenario B

Scenario C

Est. Program
Potential
Savings (GJ)

% Change
from Ref
Case

Est. Program
Potential
Savings (GJ)

% Change
from Ref
Case

Advanced Veneer Dryer
Aggregate savings
BAS and RCx
Boiler upgrades
Condensing Boiler
Condensing Boilers
Condensing DHW (Boiler)
Condensing DHW (Tank Type)
Condensing UH
DCKV
Direct-fired Paper Drying
Direct-fired Water Heating
Drainwater HR
Efficient Oven
Enclosure Upgrade
HE Air Handling Units and Heaters
HE Cement Kiln
HE Cooking
HE Kiln
HE Ore Dryer
HE Pulp Lime Kilns
Heat Treating Furnace
HVLS Fans
Low-Flow Aerators
Misc Efficient Equipment
Near Condensing Boiler
New Construction 40% Better
Pre-Rinse Spray Valves
Radiant Tube Heating

826.5
180,862.7
132,622.0
5,721.4
754.4
51,303.3
704.8
21,487.5
1,039.8
1,439.7
2.5
1.2
565.2
168.0
797.5
377.1
0.5
9,041.4
641.7
0.2
0.4
92.0
1,739.9
8,169.8
4.5
5,353.0
10,288.5
1,638.5
496.7

743.9
182,126.0
132,496.1
5,135.9
677.2
51,257.6
702.4
21,393.1
1,040.5
1,438.9
2.2
1.1
562.6
151.2
717.8
126.5
0.4
9,041.4
577.5
0.2
0.4
82.8
1,739.2
8,146.0
4.0
4,841.0
10,282.5
1,630.3
446.9

-10.0%
0.7%
-0.1%
-10.2%
-10.2%
-0.1%
-0.3%
-0.4%
0.1%
-0.1%
-10.0%
-10.0%
-0.5%
-10.0%
-10.0%
-66.5%
-10.0%
0.0%
-10.0%
-10.0%
-10.0%
-10.0%
0.0%
-0.3%
-10.0%
-9.6%
-0.1%
-0.5%
-10.0%

848.6
32,618.7
0.0
5,836.9
758.7
463.5
21,705.8
0.0
1,441.4
2.5
1.2
571.1
174.7
816.5
0.0
0.5
4,802.5
660.0
0.2
0.4
96.2
0.0
8,249.4
0.0
5,473.3
10,344.9
1,655.0
614.2

2.7%
-82.0%
-100.0%
2.0%
0.6%
-100.0%
-34.2%
1.0%
-100.0%
0.1%
1.9%
2.1%
1.0%
4.0%
2.4%
-100.0%
1.9%
-46.9%
2.8%
1.9%
1.9%
4.6%
-100.0%
1.0%
-100.0%
2.2%
0.5%
1.0%
23.7%

Grand Total

436,140.6

435,365.6

-0.2%

97,136.1

-77.7%
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Table 1B: FEU Commercial Annual EEC Savings by Measure and Scenario, 2033
Reference Case
Measure

Est. Program
Potential
Savings (GJ)

Scenario B

Scenario C

Est. Program
Potential
Savings (GJ)

% Change
from Ref
Case

Est. Program
Potential
Savings (GJ)
4,311.5
942,322.7
0.0
29,502.8
3,456.8

% Change
from Ref
Case

Advanced Veneer Dryer
Aggregate savings
BAS and RCx
Boiler upgrades
Condensing Boiler
Condensing Boilers
Condensing DHW (Boiler)
Condensing DHW (Tank Type)
Condensing UH
DCKV
Direct-fired Paper Drying
Direct-fired Water Heating
Drainwater HR
Efficient Oven
Enclosure Upgrade
HE Air Handling Units and Heaters
HE Cement Kiln
HE Cooking
HE Kiln
HE Ore Dryer
HE Pulp Lime Kilns
Heat Treating Furnace
HVLS Fans
Low-Flow Aerators
Misc Efficient Equipment
Near Condensing Boiler
New Construction 40% Better
Pre-Rinse Spray Valves
Radiant Tube Heating

3,889.4
1,774,658.4
573,459.9
26,478.2
3,074.3
938,003.1
53,113.5
767,661.0
3,946.5
5,945.0
14.5
28.4
9,738.1
296.8
3,561.1
1,674.6
8.5
378,614.4
3,345.7
2.1
54.1
131.1
6,883.8
15,965.6
45.6
26,359.2
1,148,818.9
3,162.5
1,520.5

3,629.6
1,403,056.5
480,208.1
24,645.3
2,861.2
765,614.1
41,353.3
595,965.1
3,224.2
4,902.0
13.5
26.4
7,940.0
277.0
3,310.3
594.5
7.9
378,614.4
3,122.2
1.9
50.5
122.4
5,712.5
12,491.0
42.6
24,748.4
901,646.2
2,408.5
1,413.0

-6.7%
-20.9%
-16.3%
-6.9%
-6.9%
-18.4%
-22.1%
-22.4%
-18.3%
-17.5%
-6.7%
-7.0%
-18.5%
-6.7%
-7.0%
-64.5%
-6.7%
0.0%
-6.7%
-6.7%
-6.7%
-6.7%
-17.0%
-21.8%
-6.7%
-6.1%
-21.5%
-23.8%
-7.1%

42,063.1
934,158.3
0.0
6,818.3
16.0
35.3
11,142.3
304.4
4,145.7
0.0
9.3
200,723.4
3,813.4
2.0
59.7
150.6
0.0
18,980.0
0.0
29,436.6
1,292,671.2
3,747.5
2,023.1

10.9%
-46.9%
-100.0%
11.4%
12.4%
-100.0%
-20.8%
21.7%
-100.0%
14.7%
10.4%
24.5%
14.4%
2.5%
16.4%
-100.0%
9.7%
-47.0%
14.0%
-2.3%
10.3%
14.9%
-100.0%
18.9%
-100.0%
11.7%
12.5%
18.5%
33.1%

Grand Total

5,750,454.7

4,668,002.6

-18.8%

3,529,894.1

-38.6%
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FEU Industrial EEC Savings

Figure 2: FEU Industrial Annual EEC Savings by Scenario
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Table 2A: FEU Industrial Annual EEC Savings by Measure and Scenario, 2016
Reference Case
Measure

Est. Program
Potential
Savings (GJ)

Scenario B

Scenario C

Est. Program
Potential
Savings (GJ)

% Change
from Ref
Case

Est. Program
Potential
Savings (GJ)

% Change
from Ref
Case

Advanced Veneer Dryer
Aggregate savings
BAS and RCx
Boiler upgrades
Condensing Boiler
Condensing Boilers
Condensing DHW (Boiler)
Condensing DHW (Tank Type)
DCKV
Direct-fired Paper Drying
Direct-fired Water Heating
Drainwater HR
Efficient Oven
Enclosure Upgrade
HE Air Handling Units and Heaters
HE Cement Kiln
HE Cooking
HE Kiln
HE Ore Dryer
HE Pulp Lime Kilns
Heat Treating Furnace
Low-Flow Aerators
Misc Efficient Equipment
Near Condensing Boiler
New Construction 40% Better
Pre-Rinse Spray Valves
Radiant Tube Heating

19,396.3
116,595.4
94,783.2
33,061.1
2,570.5
22,982.4
327.6
3,594.3
379.8
177.4
19.1
487.9
542.5
1,444.8
1,158.9
3.1
3,218.0
15,223.2
2.5
27.2
1,226.0
2,952.8
1.0
26,989.6
4,363.6
473.6
1,591.9

17,456.7
120,530.7
94,789.7
29,677.7
2,307.4
22,988.0
327.1
3,583.4
380.0
159.7
17.2
486.4
488.2
1,300.4
198.5
2.8
3,218.0
13,700.9
2.3
24.4
1,103.4
2,950.0
0.9
23,341.9
4,375.6
472.1
1,432.5

-10.0%
3.4%
0.0%
-10.2%
-10.2%
0.0%
-0.1%
-0.3%
0.0%
-10.0%
-10.0%
-0.3%
-10.0%
-10.0%
-82.9%
-10.0%
0.0%
-10.0%
-10.0%
-10.0%
-10.0%
-0.1%
-10.0%
-13.5%
0.3%
-0.3%
-10.0%

19,918.0
22,589.9
0.0
33,758.9
2,642.0
164.2
3,626.9
380.3
180.9
19.5
492.9
547.4
1,479.1
0.0
3.1
1,387.1
15,657.0
2.6
27.7
1,192.8
2,978.7
0.0
26,419.1
4,383.5
478.4
1,638.2

2.7%
-80.6%
-100.0%
2.1%
2.8%
-100.0%
-49.9%
0.9%
0.1%
1.9%
2.1%
1.0%
0.9%
2.4%
-100.0%
1.9%
-56.9%
2.8%
1.9%
1.9%
-2.7%
0.9%
-100.0%
-2.1%
0.5%
1.0%
2.9%

Grand Total

353,593.3

345,315.7

-2.3%

139,968.1

-60.4%
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Table 2B: FEU Industrial Annual EEC Savings by Measure and Scenario, 2033
Reference Case
Measure

Est. Program
Potential
Savings (GJ)

Scenario B
Est. Program
Potential
Savings (GJ)

Scenario C

% Change
from Ref
Case

Est. Program
Potential
Savings (GJ)

% Change
from Ref
Case

Advanced Veneer Dryer
Aggregate savings
BAS and RCx
Boiler upgrades
Condensing Boiler
Condensing Boilers
Condensing DHW (Boiler)
Condensing DHW (Tank Type)
DCKV
Direct-fired Paper Drying
Direct-fired Water Heating
Drainwater HR
Efficient Oven
Enclosure Upgrade
HE Air Handling Units and Heaters
HE Cement Kiln
HE Cooking
HE Kiln
HE Ore Dryer
HE Pulp Lime Kilns
Heat Treating Furnace
Low-Flow Aerators
Misc Efficient Equipment
Near Condensing Boiler
New Construction 40% Better
Pre-Rinse Spray Valves
Radiant Tube Heating

79,381.0
1,000,809.6
352,624.8
113,656.6
6,658.6
364,517.8
22,236.7
149,519.6
1,461.6
780.6
358.6
7,382.5
922.8
5,014.5
3,910.1
44.4
112,562.5
68,292.7
19.7
2,134.2
2,103.3
5,160.4
8.4
86,701.4
261,366.1
848.3
4,277.6

74,078.4
868,422.6
299,415.0
105,789.0
6,197.2
302,779.5
17,867.8
118,804.0
1,223.0
728.4
333.5
6,163.6
861.2
4,661.8
717.9
41.4
112,562.5
63,730.9
18.4
1,991.6
1,962.8
4,162.2
7.8
81,157.3
212,817.6
664.7
3,977.2

-6.7%
-13.2%
-15.1%
-6.9%
-6.9%
-16.9%
-19.6%
-20.5%
-16.3%
-6.7%
-7.0%
-16.5%
-6.7%
-7.0%
-81.6%
-6.7%
0.0%
-6.7%
-6.7%
-6.7%
-6.7%
-19.3%
-6.7%
-6.4%
-18.6%
-21.6%
-7.0%

87,989.6
508,383.6
0.0
127,164.2
8,834.8
13,571.4
181,661.5
1,676.3
862.1
444.8
8,451.2
906.6
5,838.0
0.0
48.7
48,522.9
77,835.9
21.8
2,354.6
2,045.2
6,034.2
0.0
97,003.9
290,063.6
1,003.8
6,441.0

10.8%
-49.2%
-100.0%
11.9%
32.7%
-100.0%
-39.0%
21.5%
14.7%
10.4%
24.0%
14.5%
-1.8%
16.4%
-100.0%
9.7%
-56.9%
14.0%
10.4%
10.3%
-2.8%
16.9%
-100.0%
11.9%
11.0%
18.3%
50.6%

Grand Total

2,652,754.5

2,291,137.3

-13.6%

1,477,159.6

-44.3%

Appendix C-3: FEU Commercial and Industrial EEC Savings

Page 6

Appendix D
SYSTEM RESOURCE NEEDS AND ALTERNATIVES

Appendix D-1
DISCUSSION OF THE LOWER MAINLAND
SYSTEM SUSTAINMENT PLAN

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN

APPENDIX D-1 – DISCUSSION
SUSTAINMENT PLAN

OF

THE

LOWER

MAINLAND

SYSTEM

Appendix D-1 provides background information to transmission and intermediate pipeline
planning issues highlighted in Section 5.2 and an additional area (Burns Bog) which requires
further analysis. With the exception of CNG and LNG customers, gas delivery to FEU
customers in the Lower Mainland is via gas pipelines and moves from high to low pressure.
Gas flows through transmission pressure (TP) pipelines, which supply gas to intermediate
pressure (IP) systems, which in turn supply gas to distribution pressure (DP) pipelines.
Regulating stations control pressure between the higher and lower pressure systems. In some
cases TP pipelines supply DP systems directly.
Describing these systems can be complex since the systems are often interlinked and can have
multiple higher pressure supply points. This discussion reviews concerns and opportunities
associated with the lower pressure IP systems. These concerns are then amalgamated and the
combined effect, if any, on the higher pressure (e.g. TP) systems can be considered. Often,
solutions on the higher pressure TP pipeline system will address multiple issues identified on
the lower pressure IP pipelines.
The Coastal Transmission System (CTS) is a TP pipeline system that provides gas to all
customers in the Lower Mainland. The Lower Mainland IP system is supplied from the CTS at
multiple delivery points. In order to continue delivering gas safely and reliably to FEU
customers, system reinforcements are required on the IP system(s) and on several sections of
the CTS. Determining reinforcement strategies involves consideration of a number of main
factors including:




Security of supply
The reinforcement must provide an improvement in the security of supply by:
o

Improving operability (e.g. increasing line pack, providing operational
opportunities to isolate pipelines without interruptions in service)

o

Eliminating single points of failure (e.g. looping critical single pipelines, providing
additional supply points)

Integrity
The reinforcements must improve integrity of the pipeline system by:
o
o



Addressing known integrity issues (e.g. known corrosion problems)
Enhancing the FEU’s capability to evaluate the integrity of the pipelines using inline inspection (ILI) or other inspection methods

Capacity
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Where capacity constraints have been identified, the reinforcements must address the
capacity constraint

1.

Lower Mainland Intermediate Pressure System

The Lower Mainland IP System is fed primarily from Fraser Gate and Coquitlam Gate stations,
and is part of an integrated network that delivers gas to the regulator stations throughout
Vancouver, Burnaby, New Westminster and Coquitlam. A third feed via the Pattullo Gate
station also supplies this system but is not discussed here. Three main issues must be
addressed on the Lower Mainland IP System:


Integrity concerns on the Coquitlam IP pipeline out of Coquitlam Gate,



Seismic vulnerability concerns on the IP pipeline out of Fraser Gate, and



Previously identified capacity reinforcements on the IP pipeline out of Fraser Gate.

Each of these concerns is discussed in further detail below.
1.1

COQUITLAM GATE IP PIPELINE

The Lower Mainland IP system relies on two primary pipelines. The first is a 508 mm (NPS 20)
pipeline that originates at the Coquitlam Gate Station on the southeast corner of Mariner Way
and Como Lake Avenue in Coquitlam and extends west to the 2nd & Woodland Distribution
Station at the southwest corner of Woodland Drive and 2nd Avenue in Vancouver (Figure 1).
Here, it joins with a 762 mm (NPS 30) pipeline that originates at Fraser Gate Station at the 2700
Block of East Kent Avenue in Vancouver and extends north to 2nd & Woodland.
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Figure 1: Aerial Photo Showing Two Primary Pipelines (508 mm and 762 mm) Joining at
2nd and Woodland on the Lower Mainland IP System

nd

2 & Woodland

Coquitlam Station
Fraser Station

Source: FEU data overlaid on Google Earth mapping

Transmission pressure pipelines operating at 300 psi or greater
Intermediate pressure pipelines operating at 100 psi up to 300 psi
Intermediate pressure pipelines operating at 100 psi up to 300 psi

Since 2010, there have been ten corrosion leaks on the 508 mm pipeline. These leaks have
been attributed to external corrosion under field-applied pipeline coatings. In response to those
leaks, a number of exploratory investigations were completed to better understand the condition
of the pipe and the causes of the leaks. Of the thirteen sections of pipeline that were examined
between 2011 and 2012, nine of them showed evidence of corrosion. At six of those nine
sections, the corrosion was active and continuing to degrade the integrity of the pipe. All leaks
and instances of corrosion examined occurred at the girth welds where field-applied coating had
disbonded from the pipe, creating the environment for corrosion growth.
Based on historical increases in the rate of leaks on the pipeline, the corrosion examined, and
the causal factors associated with the corrosion, the pipeline has been assessed as nearing the
end of its effective service life and must be replaced. An engineering assessment has shown
that this pipeline is suitable for continued service and is being operated in accordance with the
requirements of CSA Z662-11.1 Through implementation of an Integrity Management Program,

1

In response to Order 2013-25, FEI made a submission to the B.C. Oil and Gas Commission identifying the ten
corrosion leaks and indicating that the 508 mm pipeline is suitable for continued service and is being operated in
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FEI manages and mitigates system hazards. This has resulted in incremental mitigation
activities, including increased leak survey frequency of this pipeline. In addition, FEI has
outlined a replacement plan for this pipeline, which is currently planned for submission to the BC
Utilities Commission in 2014. Replacing this 508 mm pipeline will reduce and potentially
eliminate the frequency of leaks, avoid any unplanned shut downs of this pipeline, and address
concerns of uncontrolled migration of leaking gas which could result in accumulation of gas.
Replacing the pipeline also addresses the FEU’s requirement under Section 37(1)(a) of the B.C.
Oil and Gas Activities Act to prevent spillage.
A CPCN application is expected to be submitted by the second quarter of 2014. Nevertheless,
with a decision reached to replace the pipeline, FEI must look beyond the 508 mm section and
the immediate pipeline condition concern to ensure that the planned upgrades help to optimize
other system sustainment and planning solutions required in the region.
1.2

FRASER GATE IP PIPELINE

In the 1990s, work was completed to stabilize the transmission pipelines supplying Fraser Gate
and to stabilize the station site itself against earthquake induced ground movement. This was
done in response to a seismic vulnerability study that predicted loss of service through these
assets if a significant seismic event should occur. However, the 762 mm outlet pipe from Fraser
Gate, forming the southerly end of the Coquitlam, Burnaby, Vancouver IP pipeline system, was
not stabilized and remains at high risk of failure due to ground movement associated with an
earthquake as small as a one in 475-year return period event. Loss of service of that pipeline
could result in service disruption of up to 170,000 customers. Consequently, the 762 mm IP
pipeline from Fraser Gate to Marine & Elliott Station must be replaced to bring it up to current
seismic standards and a CPCN application is expected to be brought forward in 2014.
However, due to the reasons outlined below, the Coquitlam 508 mm IP pipeline must be
reinforced first to enable this work.
Hydraulic modeling has confirmed that it is not practical to shut in2 the Fraser Gate IP outlet to
correct the identified seismic vulnerability. Shutting in this pipeline for extended periods of time
would lead to a loss of service to a significant number of customers. Barring shut in of the
Fraser Gate IP pipeline, two other options are available to upgrade the 700 m of 762 mm
pipeline while continuing to provide service to customers supplied from Fraser Gate:
(1) The first option involves installing a temporary bypass thereby allowing gas to
continue to flow from Fraser Gate. Unfortunately, installing a bypass is not
considered feasible due to the railway crossing depicted below in Figure 2.

2

accordance with the requirements of CSA Z662-11. Nevertheless, plans to replace this pipeline address the
FEU’s requirement under Section 37(1)(a) of the B.C. Oil and Gas Activities Act to prevent spillage.

A pipeline “shut in” refers to removing the pipeline from service.
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(2) The second option involves increasing the back-feed capacity through the Coquitlam
pipeline such that Fraser Gate could be taken out of service. This option effectively
“back flows” gas from Coquitlam Gate to those customers served from Fraser Gate.
Previous analyses had indicated a potential capacity constraint on the 762 mm Fraser Gate
pipeline. One potential solution for this capacity constraint would be to loop this pipeline;
however, given the necessity to replace the existing 508 mm Coquitlam IP pipeline, there is an
opportunity to increase the capacity of the Coquitlam IP pipeline which negates the previously
forecast need to loop the 762 mm Fraser Gate pipeline.
Increasing capacity through the Coquitlam IP Pipeline has a number of benefits including:
aligning with the planned replacement of the Coquitlam IP pipeline, the ability to provide a
second feed to the Lower Mainland (basically allowing gas to flow from either Fraser or
Coquitlam gates), and increasing operational flexibility due to multiple supply points.
Figure 2: Aerial Photo Showing Railway Crossing Obstacle to Potential Bypass Construction on
Fraser Gate to Marine & Elliott 762 mm IP Pipeline

Marine & Elliott

Railway Crossing Obstacle

Fraser Gate
Source: FEU data overlaid on Google Earth mapping
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In summary, reinforcing the Coquitlam IP would address identified integrity concerns on this
pipeline. Sufficient reinforcement (e.g. potentially upsizing this pipeline) would provide a means
to address the seismic risk on the Fraser IP pipeline by allowing the 762 mm pipeline to be
taken out of service. In addition, reinforcing the Coquitlam IP pipeline would also indefinitely
defer previously identified capacity reinforcements on the Fraser IP 762 mm pipeline.

2.

Coastal Transmission System

The CTS consists of a 265 km network of pipelines providing gas transportation from the
Huntingdon-Sumas trading point to various metering and regulating stations in the Fraser Valley
and Metro Vancouver. There are two, primary transmission-related facilities on the CTS: the
Langley Compressor Station and the Tilbury LNG storage facility. The CTS delivers gas to the
core market distribution networks in the Lower Mainland and provides transportation service to
BC Hydro’s Burrard Thermal Generating Station (BT) and to the FEVI transmission system at
Eagle Mountain in Coquitlam. The layout of the CTS is shown in Figure 3.
Figure 3: Schematic of the Coastal Transmission System Including the Langley Compressor
Station and Tilbury LNG Storage Facility
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2.1

NICHOL TO COQUITLAM

Security of Supply and Pipeline Capacity
Long range system capacity planning has identified a need to reinforce the CTS in
approximately 2027. These reinforcements are planned to occur on the Nichol to Coquitlam
pipeline(s) and could include replacement, looping, load reduction (via Burrard Thermal
contractual agreements) or a combination thereof. This is a known and identified capacity
constraint on the CTS.
To support the strategy of IP back feed from Coquitlam Gate station (refer to previous section)
TP reinforcements are required on the CTS. Potential reinforcements on this transmission
corridor from Nichol Control Station north towards Coquitlam Gate station could include:


Looping or replacing the existing 508 mm TP pipeline from the Cape Horn Valve
Assembly to the Coquitlam Gate Station; and/or



Looping or replacing the existing 610 mm TP pipeline from Nichol Control Station to the
south bank of the Port Mann crossing of the Fraser River.

These reinforcements increase the supply pressure and capacity to Coquitlam Station, thereby
enabling back feed towards Fraser Gate on the IP pipeline. Providing additional capacity to
Coquitlam Gate station through the 323 mm Livingstone to Coquitlam TP pipeline from the east
has also been considered; however, analysis completed to date indicates that upgrading 35
kilometers of this 323 mm pipeline would be cost prohibitive when compared to reinforcing the
11 kilometers of pipeline from Nichol to Coquitlam. Consequently, transmission reinforcements
of the Nichol to Coquitlam pipeline(s) are required to address the need to strengthen the Fraser
to Marine and Elliot IP Pipeline and to support security of supply to Coquitlam, Burnaby and
Vancouver customers.
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Figure 4: Aerial Photo Showing Coquitlam Gate Station and Potential Project
Areas from Nichol to Coquitlam

Coquitlam Gate Station

Cape Horn

Port Mann

Fergusson

Nichol

Source: FEU data overlaid on Google Earth mapping

In-Line Inspection between Fergusson Station and Port Mann Station
ILI is a critical aspect of the FEU system integrity program that provides an opportunity to
identify pipeline defects that cannot be otherwise detected. In 2003, a Horizontal Directional
Drill (HDD) crossing was completed of the Fraser River on the Nichol to Coquitlam pipeline
downstream of the Port Mann Bridge and to meet anticipated future growth, the new crossing
was installed using 914 mm pipe. Baseline ILI of the 914 mm river crossing is planned for 2016
and work is currently underway to relocate the receiving barrel on the 610 mm pipeline to allow
ILI from the Nichol Valve Assembly to the Port Mann crossing. Previous ILI inspections on the
610 mm pipeline have been conducted from Nichol to Ferguson.
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Loss of the 610 mm pipeline between Ferguson and Port Mann or the river crossing between
Port Mann and Cape Horn could result in the loss of service of up to 170,000 customers.
Moving the receiver from Fergusson Station to Port Mann would provide the capacity to conduct
an ILI on the entire length of the Nichol to Port Mann 610 mm pipeline. However, the Port Mann
location is a city park and securing property rights at that location may be difficult to impossible.
These pipeline inspection challenges can be resolved by looping the Nichol to Port Mann
pipeline with a with a 914 mm loop, which would enable joining the 914 mm proposed pipeline
with the existing 610 mm pipeline at a location anywhere between Fergusson Station and Port
Mann that a suitable site can be located. This solution would permit full ILI from Nichol to Cape
Horn and provide increased confidence in the ability to maintain the integrity of this critical
pipeline. As a result of the current impracticality of completing in-line inspections on the Port
Mann crossing, the Nichol to Port Mann loop should be completed before the Cape Horn to
Coquitlam loop.
2.2

NICHOL TO ROEBUCK

Two pipelines supply gas to the Nichol Valve Assembly, a 1067 mm and 762 mm. From Nichol
gas can flow north to Coquitlam or west to Fraser Gate and Vancouver. Between Nichol and
the Roebuck Valve Assembly at the 9100 Block of 132 Street in Surrey (Figure), all flow is
through a single 610 mm pipeline. At Roebuck the system is increased to 762 mm and 914 mm
pipelines that run to Fraser Gate. A limited supply also intersects the system at Roebuck with
the 457 mm TP pipeline between Livingstone Station and Patullo Station; however, the capacity
of this pipeline would have little effect on the overall loss of supply if the Nichol to Roebuck
pipeline was disrupted.
Loss of the Nichol to Roebuck section of 610 mm transmission pipeline could result in the loss
of service of up to 320,000 customers. While FEI manages pipeline integrity through an active
Integrity Management Program (including activities such as pipeline inspection and leak survey
reports), it is prudent and in alignment with the Security of Supply strategy to reduce risk by
installing a second line at this location. Correspondingly, looping Nichol to Roebuck with a 1067
mm transmission pipeline is required. A CPCN application specific to this work is expected to
be filed in 2014.
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Figure 5: Aerial Photo of the Nichol to Roebuck 610 mm Transmission Pipeline Showing
Flow Directions
Patullo

Fraser

Port Mann

Roebuck

Nichol

Livingstone
Source: FEU data overlaid on Google Earth mapping

2.3

BURNS BOG

The gas supply to Delta, Richmond and Vancouver is transported through Burns Bog between
Delta Valve Assembly and Tilbury Valve Assembly by the same 914 mm and 762 mm pipelines
as run west from Roebuck Valve Assembly. When these pipelines were first installed, there
was limited activity in the area. However, in recent years, landfilling and construction adjacent
to the right of way (ROW) has resulted in soil movement causing pipeline damage at three
different sites. Repair of the pipeline at these sites required that the pipelines be moved to
bypasses and the ROW preloaded to compress and stabilize the soil. Following adequate
compaction, the pipelines were reinstated in their original alignment.
A similar system of bypasses and preload was used during construction of the South Fraser
Perimeter Road along the north side of the ROW. Pipeline and soil monitoring during
construction of the South Fraser Perimeter Road indicated that one section of the northerly 914
mm pipeline may have had a deflection of up to 700 mm over a 300 meter length. ILI performed
in 2013 has since provided a more accurate assessment. Additional ILI runs are being
considered for 2014 to further assess whether settling of these pipelines is an issue requiring
mitigation.
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APPENDIX D-2 – FEI 5-YEAR CAPITAL PLAN

PREAMBLE
FEI has segmented its 5 Year Capital Plans as follows:
Regular Capital Plan


Sustainment Capital – Consists of expenditures for meter recall or meter exchange
programs; system reinforcements to the distribution and transmission systems to
maintain capacity to meet existing and forecast load; replacements and upgrades to the
distribution and transmission systems to ensure safety, integrity and reliability; and
expenditures for mains and service renewals and alterations.



Growth Capital – Consists of expenditures for the installation of new mains, services and
meters.



Other Capital – Consists of expenditures for Bio-methane Interconnections, Equipment,
Facilities, and IT.

Major Capital Plan


Capital Projects that do not require a CPCN



Capital Projects that require a CPCN

Regular Capital is defined as forecast Capital Expenditures that are under $5 million (excluding
AFUDC) and have been categorized into Sustainment, Growth and Other capital. This category
excludes Capitalized Overheads and AFUDC.
Major Capital projects are defined as those discrete projects that are in excess of $1 million
(excluding AFUDC). These forecast expenditures have been categorized into projects which do
not require a CPCN and those which do require a CPCN to proceed. Typically, major capital
projects for FEI in excess of $5 million have required a CPCN.
FEI’s 5 Year Capital Plans for the period 2014 to 2018 are presented to provide additional
background and context for the Resource Plan. These Capital Plans are not included for the
purposes of approval by the BCUC in its review of the FEI Resource Plan, since FEI believes
that the regulatory review process for Resource Plans is not the appropriate forum for review of
its Capital Plans. FEI’s 2014-2018 Performance Based Ratemaking Revenue Requirements
Application included detailed capital expenditures that were submitted on June 10, 2013.
Consistent with past practice, FEI continues to believe that the appropriate forum for review of
its Capital Expenditures is in its Revenue Requirements Application proceedings.
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As FEI’s 5 Year Regular Capital Plan and Major Capital Plans include all planned capital
expenditures, FEI believes that this information satisfies the requirements of the statement of
facilities extensions as set out in Section 45(6) of the Utilities Commission Act.
FEI has endeavored to provide a comprehensive 5 Year Capital Plan as part of its submission.
However, the projects and figures contained herein are subject to change and may be revised to
reflect additional information as part of the Company’s next Revenue Requirements Application
filing, which is anticipated in 2018.

5 YEAR REGULAR CAPITAL PLAN
The following table identifies the cost projections for regular capital expenditures from 20142018. For the purposes of the 5 Year Capital Forecast, Regular Capital includes the following
types of capital expenditures:








Sustainment Capital – System Integrity and Reliability
o

Meter Recalls / Exchanges

o

Transmission System Reinforcements / Integrity and Reliability

o

Distribution System Reinforcements / Integrity and Reliability

o

Distribution Mains and Service Renewals and Alterations

Growth Capital – Mains, Services & Meters
o

New Customer Mains

o

New Customer Services

o

New Customer Meters

Other Capital – All Other Plant
o

Biomethane - Interconnect

o

Equipment

o

Facilities

o

IT

Contributions In Aid of Construction

Regular Capital excludes Capital Projects which are subject to CPCN applications. Table 1
identifies the cost projections for regular capital expenditures in 2014-2018.
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Table 1: Forecast of Regular Capital Expenditures ($ thousands)
2013
2014
2015
2016
2017
2018
Projection Forecast Forecast Forecast Forecast Forecast
Sustainment Capital
Meter Recalls/Exchanges
Transmission System Reinforcements
Distribution System Reinforcements
Distribution Mains & Service Renewals & Alt.
Total Sustainment Capital

25,062
18,005
8,691
20,500
72,258

25,967
16,555
10,112
25,815
78,449

26,852
20,479
7,282
24,433
79,045

25,869
15,537
7,546
28,245
77,198

24,225
14,221
8,073
34,059
80,578

25,085
14,298
8,653
34,304
82,340

Growth Capital
New Customer Mains
New Customer Services
New Customer Meters
Total Growth Capital

5,033
16,791
1,438
23,262

5,374
18,360
1,664
25,398

5,462
19,502
1,805
26,769

5,561
20,214
1,876
27,651

5,664
20,337
1,877
27,878

5,798
20,363
1,862
28,022

Other
Biomethane - Interconnect
Equipment
Facilities
IT
Total Other

1,100
3,875
7,549
21,600
34,124

3,908
6,818
3,904
20,105
34,735

1,100
7,328
4,026
20,105
32,560

1,864
7,127
4,122
20,106
33,218

1,864
7,358
4,269
20,102
33,593

1,864
6,702
4,626
20,098
33,289

129,644

138,582

138,374

138,067

142,050

143,652

Total Gross Capex

(5,864)

CIAC
Total Net Capex

123,781

(5,821)
132,762

(5,821)
132,554

(5,821)
132,247

(5,820)
136,230

(5,819)
137,833

5 YEAR MAJOR CAPITAL PLAN

1.

Major Capital Projects that do not require a CPCN

Table 2 identifies the cost projections for major capital projects that are included in Regular
Capital but are not subject to CPCN applications for the period 2010-2014.
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Table 2: Forecast of Major Capital Projects not requiring a CPCN ($ thousands)
Project Description

Project Category

2013
2014
2015
2016
2017
2018
Forecast Forecast Forecast Forecast Forecast Forecast

($000's)
Transmission Plant
2731m of 1957 vintage 273mm OD Savona Nelson Mainline

Pipeline Location Upgrades

697m of 1957 vintage 323mm OD Savona Nelson Mainline

Pipeline Location Upgrades

4,100
1,200

2206m of 1957 vintage 114mm OD Williams Lake Lateral

Pipeline Location Upgrades

3,300

765m of 1975 vintage 323m OD East Kooenay Link Mainline

Pipeline Location Upgrades

1,300

1291m of 1957 vintage 168mm OD Prince George #1 Lateral

Pipeline Location Upgrades

1,900

1319m of 2000 vintage 610mm OD Southern Crossing Pipeline

Pipeline Location Upgrades

2782m of 2000 vintage 610mm OD Southern Crossing Pipeline

Pipeline Location Upgrades

Pitt River Pipeline Crossing Replacement

Natural Hazards Mitigation

Electrical Equipment

Tilbury LNG Plant Upgrades

Inlet & Outlet Pipelines Replacement

Tilbury LNG Plant Upgrades

2,000

Second Pump for Loading Tankers

Tilbury LNG Plant Upgrades

1,000

Air Cooler

Tilbury LNG Plant Upgrades

Buildings

Tilbury LNG Plant Upgrades

Tilbury Expansion Project

Tilbury LNG Plant Upgrades

2,000
4,500
3,500
2,700

3,000
1,000
5,000

102,388

159,606

133,005

Distribution Plant
Trenton Gate Station Replacement - Port Coquitlam

Upgrade/Enhancement

1,200

Lougheed Hwy Main Replacement Project - Burnaby

Upgrade/Enhancement

1,300

Penticton Second Supply

Upgrade/Enhancement

Pattullo Bridge Replacement - Surrey/New Westminster

Upgrade/Enhancement

2,700

IT
GIS Refresh Project

Upgrade/Enhancement

428

1,733

E-Forms Project

Upgrade/Enhancement

405

1,575

Intranet Project

Upgrade/Enhancement

360

720

SharePoint Migration and Upgrade Project

Upgrade/Enhancement

810

360

SharePoint Business New Builds Project

Upgrade/Enhancement

720

630

Finance Consolidation and Enterprise Report / Gas Cost Forecasting

Upgrade/Enhancement

1,080

387

Project Portfolio Management

Upgrade/Enhancement

Customer Service Enhancement Project

Upgrade/Enhancement

1,575

1,215

1,215

1,215

1,215

1,215

Network and Security Enhancements Program

Upgrade/Enhancement

1,440

1,890

1,350

1,350

1,350

1,350

Server, Storage and Data Centre Enhancements Program

Upgrade/Enhancement

1,350

1,710

1,350

1,350

1,350

1,350

Unified Communications Program

Upgrade/Enhancement

2,160

1,350

900

900

900

900

1.1

180

PIPELINE CLASS LOCATION UPGRADES

Clause 4.3.2 of CSA Standard Z662, Oil and gas pipeline systems, defines limitations on
operating stress (safety factor) based on the number of dwellings within 200m of the pipeline.
An increase in the density of dwellings adjacent to a pipeline may result in the class location
being changed leading to a requirement to reduce the operating stress of the pipeline and thus
increase the factor of safety. CSA Z662 also requires annual assessments of the class location
to recognize and accommodate development near the pipeline. In instances where the class
location is changed as a result of development FEI must change the operating parameters of
the pipeline. This may require reducing the operating pressure which leads to a loss of capacity
and may limit the ability to meet customer demand. In instances where reducing operating
pressure is unacceptable, the impacted section of pipeline must be replaced to meet the
required safety factor while maintaining customer supply.
The projects listed below involve the replacement of sections of pipelines due to adjacent
development and are anticipated to exceed $1 million over the 2014-2018 forecast period:
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1.2



2731m (6 segments) of 1957 vintage 273mm OD Savona Nelson Mainline, East of
Oliver (2014) – approx. $4.1 million;



697m (10 segments) of 1957 vintage 323mm OD Savona Nelson Mainline, West of
Kamloops and West of Vernon (2015) – approx. $1.2 million;



2206m (4 segments) of 1957 vintage 114mm OD Williams Lake Lateral, Williams Lake
(2015) – approx. $3.3 million;



765m (9 segments) of 1975 vintage 323mm OD East Kootenay Link Mainline, Salmo
and Creston (2016) – approx. $1.3 million;
NATURAL HAZARDS MITIGATION

FEI’s operating programs monitor depth of cover at water crossings, the stress on pipelines at
sites of moving or unstable slopes, and the resistance of pipelines with regard to seismic
events. The following project is required to prevent the loss of pipeline integrity as a result of
natural hazards.
Pitt River Pipeline Crossing Replacement, 323mm OD Livingstone to Coquitlam Pipeline, Port
Coquitlam & Pitt Meadows (2016). The pipeline crossing of this river is both shallow and
susceptible to high stresses as a result of ground movement due to a moderate seismic event.
Options have been considered and a 900m long horizontally directionally drilled pipeline
crossing is proposed. The approximate cost is $3.5 million.
1.3

TILBURY LNG PLANT UPGRADES

A number of projects that exceed $1 million have been identified that will ensure the continued
reliable and safe operation of the Tilbury LNG Plant over the 2014-2018 forecast period.
Electrical Equipment (2014) – estimated $2.7 million
Recent changes to the provincial Electrical Code as well as some deterioration and
obsolescence necessitate the need to upgrade the electrical supply for the plant.
Inlet and Outlet Pipelines Replacement (2015) – estimated $2 million
The two pipelines operating as the inlet and outlet for the plant (323mm and 168mm) pass
through an area that is known to have a high potential for seismically induced liquefaction. This
would result in significant lateral spreading and potential failure of both pipelines under a
moderate seismic event. Replacement of 550m sections of the pipelines at a greater depth
(approx. 20m) by horizontally directional drilling is proposed.
Second Pump for Loading Tankers (2015) – estimated $1 million
Only one pump exists for loading LNG tankers and if this pump failed the repair or replacement
likely could not be accomplished in a timely manner. A second pump is proposed to be installed
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as a standby pump to ensure the ability to fill LNG tankers, respond to requests for emergency
LNG supply, and to provide LNG for planned distribution system alterations.
Air cooler (2018) – estimated $3 million
Replacement is required as age related deterioration is not preventable. Failure generally
occurs due to fins lodging to tubing without warning and results in a complete loss of
liquefaction capability. An unplanned repair would likely take significant time and would reduce
supply for emergency and planned distribution alterations and peak shaving.
Buildings (2018) – estimated $1 million
Upgrade of control and administration building to current standards including ensuring design to
post significant seismic event operability.
1.4

TILBURY LNG FACILITY EXPANSION PROJECT

In November 2013, the Province signed a Special Direction directing the BCUC to allow the
Corporation to expand the LNG facilities at Tilbury Island in Delta, BC. The Expansion Project
will increase the LNG production and storage capabilities at the Tilbury LNG Facility. The
Special Direction set out a number of requirements for the BCUC as follows:


To exempt the Expansion Project from a CPCN process;



To impose an upper limit of $400 million on costs related to the Expansion Project;



To allow for recovery of the costs of the Expansion Project from customers;



To allow FEI to provide CNG and LNG service as part of its natural gas service; and



To approve a permanent LNG sales and dispensing service for FEI at the rate set out in
the Special Direction.

The Expansion Project is expected to be put in service in 2016.
1.5

DISTRIBUTION SYSTEM REINFORCEMENT, INTEGRITY AND RELIABILITY CAPITAL

Trenton Gate Station Replacement – Port Coquitlam (2014)
The replacement of the Trenton Gate Station is to address undersized piping, an unreliable line
heater, and add a station inlet filter and telemetry. This station supplies both DP and IP systems
and thus is larger than a typical community gate station. The replacement has been proposed
since 2006, but has been deferred due to nearby transportation projects, including the upgrade
to the intersection of the Mary Hill Bypass with the Lougheed Highway and the construction of
the new Pitt River Bridge, in order to determine the impact of this work upon the station site. As
well, deferral of construction has occurred in order to undertake negotiations for additional land

Appendix D-2: FEI 5-Year Capital Plan

Page 6

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
as the existing site is an odd shape and use is restricted by overhead power lines and adjacent
wet lands. Approximate cost is $1.2 million.
1.6

DISTRIBUTION MAINS, SERVICE RENEWALS AND ALTERATIONS CAPITAL

Lougheed Highway Main Replacement Project – Burnaby (2014)
The Lougheed Highway Main Replacement project consists of replacing approximately 4.5km of
existing 168mm steel main with polyethylene pipe along the existing route or along another, as
the existing pipe was installed in the original shoulder of the road and was installed on supports.
With subsequent widening of the road over the pipeline and repeated flexing of the pipe due to
traffic load, there have been a number of failures of the oxy-acetylene welds, the most recent in
2008 when 500 homes were evacuated. The installation of new pipe will also reduce the
probability of a significant interruption to the operation of the Skytrain and interference with
Lougheed Highway. Other sections of the steel main have been replaced in the past. Design
and community relations activities have been undertaken and the first phase of the replacement
is occurring in 2013 ($410 thousand). The proposed expenditure in 2014 is $1.3 million.
Penticton Second Supply – Penticton (2015)
The distribution system in and adjacent to the City of Penticton is presently served by one gate
station. The configuration of the distribution piping exiting and heading away from the station is
such that a failure of one major branch, for example, from third party damage, will result in the
interruption of service to a significant portion of the town. There are approximately 13,000
customers served by the existing station and it is proposed that a second gate station be
installed along with a large supply main into the central portion of town. This will reduce the
likelihood of a single event affecting a majority of the entire customer base. The plan to install a
second source of supply to the City of Penticton has been in existence for many years. In about
1980 the site for the second gate station was purchased in the NE corner of Penticton. The
estimated cost for installing an additional gate station and the distribution system improvements
is $2.4 million (approx. 10 percent will be incurred in 2014).
Pattullo Bridge Replacement – Surrey / New Westminster (2015)
The replacement of the Pattullo Bridge that crosses the Fraser River between the cities of
Surrey and New Westminster is planned by Translink. FEI has a 508mm OD pipeline on this
bridge (installed about 1970) currently operating at 700kPa (with a potential to operate at
1200kPa). The pipeline supplies a large portion of New Westminster and the eastern portion of
Burnaby. FEI has confirmed that a pipeline crossing at this location is required and preliminary
agreement has been obtained for approval to install a new gas line on the new bridge. In this
instance the existing pipeline is subject to the conditions of a “Highways Permit” which includes
the requirement that FEI is responsible for any alterations to the gas line as a result of work on
the bridge. At the present time it is our understanding that FEI may have to install a new pipeline
on the new bridge during 2015; however, this could be deferred as a result of decisions by other
parties. The estimate for the total project is $2.7 million.
Appendix D-2: FEI 5-Year Capital Plan
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2.

Major Capital Projects that require a CPCN

At this time, there are no major (estimated value exceeding $5 million) capital pipeline projects
that have already been approved and will come into service during the PBR Period.
2.1

ANTICIPATED CPCN - HUNTINGDON STATION BYPASS

FEI’s Huntingdon Station is the sole source of supply to FEI’s Coastal Transmission System
(CTS) and the interconnected FEVI transmission system and controls gas supply to
communities in the Lower Mainland, Squamish, Whistler, the Sunshine Coast, and Vancouver
Island. Loss of functionality of certain sections of the Huntingdon Station can lead to the
complete outage on both the CTS and FEVI systems, thereby triggering a potential gas supply
service outage to 660,000 customers. A new station bypass at Huntingdon Station is necessary
to reduce the risk of a service outage. FEI anticipates filing a CPCN for this project and
completing this project during the PBR period.
2.2

ANTICIPATED CPCN - PRELOAD AND STABILIZE REMAINING RIGHT OF WAY BETWEEN DELTA
STATION AND TILBURY STATION

As a result of operational issues that have been experienced, work has been undertaken over
the past several years to stabilize most of the Right of Way in the Burns Bog area through which
two transmission pipelines run. There are still sections that remain to be stabilized to mitigate
the risk of ground movement and associated pipe damage. FEI anticipates filing a CPCN for this
project and completing this project during the PBR period.
2.3

ANTICIPATED CPCN - COASTAL TRANSMISSION SYSTEM UPGRADE PLAN

The CTS is comprised of approximately 260 kilometers of pipelines that provide natural gas
transportation from the Huntingdon-Sumas trading point to various metering and regulating
stations throughout the Fraser Valley and Metro Vancouver areas. It also supplies the FEVI
transmission system at Eagle Mountain in Coquitlam.
Analysis of the CTS has indicated there are a number of projects that may be required in order
to ensure the ongoing safety, integrity, and reliability of the system. FEI is developing an overall
plan that will include those projects, and anticipates filing those projects in the form of CPCNs
during the course of this PBR period. Currently, this plan includes the following projects:
1. Looping the 610mm OD Nichol to Port Mann Transmission Pipeline with 914mm OD in
Surrey;
2. Looping the 610mm OD Nichol to Roebuck Transmission Pipeline with 1067mm OD in
Surrey;
3. Replacing and upgrading the 508mm OD Coquitlam to Vancouver Intermediate Pressure
Pipeline (the actual size and delivery pressure are still to be determined) and,
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4. Looping the 508mm OD Cape Horn to Coquitlam Transmission Pipeline with 914mm OD
in Coquitlam.
LOOP THE 610MM OD NICHOL TO PORT MANN TRANSMISSION PIPELINE WITH 914MM OD IN
SURREY:

Looping the Nichol to Port Mann transmission pipeline is required to:
Improve supply to Coquitlam Station and improve security of supply to 170,000 customers.
Allow redirection of pipeline flows to meet operational needs; Provide the ability to manage ILI
operations on the pipeline and Port Mann crossing; and assist in managing the reverse flow
operation of the Mt. Hayes LNG facility.
FEI anticipates filing a CPCN for this project and completing this project during the PBR period.
LOOP THE 610MM OD NICHOL TO ROEBUCK TRANSMISSION PIPELINE WITH 1067MM OD IN
SURREY:

This transmission pipeline loop is required to provide improved security for supply for up to
320,000 customers that currently depend on a single 610 mm pipeline.
FEI anticipates filing a CPCN for this project and completing this project during the PBR period.’
REPLACE AND UPGRADE 508MM OD COQUITLAM TO VANCOUVER INTERMEDIATE PRESSURE
PIPELINE:

Replacement of this pipeline is required to mitigate risks to identified corrosion and ensure
security of supply to up to 41,000 customers.
FEI anticipates filing a CPCN for this project and completing this project during the PBR period.
LOOP THE 508MM OD CAPE HORN TO COQUITLAM TRANSMISSION PIPELINE WITH 914M OD IN
COQUITLAM:

This pipeline loop is required to enable improved supply through Coquitlam station and to
provide improved security of supply to up to 150,000 customers.
FEI anticipates filing a CPCN for this project and completing this project during the PBR period.
2.4

ANTICIPATED CPCN - KINGSVALE-OLIVER REINFORCEMENT PROJECT (KORP)

The KORP consists primarily of a 161 km, 24-inch expansion project from Kingsvale to Oliver,
BC. The reinforcement would further integrate and expand service using available capacity on
T-South and SCP. The KORP provides an opportunity to deliver a growing supply of British
Columbia gas to the Pacific Northwest and California markets. Removing pipeline capacity
constraints would build on the T-South Enhanced Service offering for FEI customers, including
additional demand charge revenue, T-South toll savings, and improved access to competitively
prices and reliable gas supply, as well as additional security of supply and liquidity in the region.
Appendix D-2: FEI 5-Year Capital Plan
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FEI customers have received accumulated financial benefits of $25 million from the T-South
Enhanced Service offering. This is forecasted to grow to $36 million by 2014. The T-South
Enhanced Service has provided shippers with the optionality of delivering to Sumas or the
Kingsgate market. Expansion of the bi-directional Southern Crossing system would also aid in
increasing capacity at Sumas during peak demand periods.
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APPENDIX D-3 – FEVI 5-YEAR CAPITAL PLAN

1

PREAMBLE

FEVI has segmented its 5 Year Capital Plans as follows:
Regular Capital Plan


Sustainment Capital – Consists of expenditures for meter recall or meter exchange
programs; system reinforcements to the distribution and transmission systems to
maintain capacity to meet existing and forecast load; replacements and upgrades to the
distribution and transmission systems to ensure safety, integrity and reliability; and
expenditures for mains and service renewals and alterations.



Growth Capital – Consists of expenditures for the installation of new mains, services and
meters.



Other Capital – Consists of expenditures for Equipment, Facilities, and IT.

Major Capital Plan


Capital Projects that do not require a CPCN



Capital Projects that require a CPCN

Regular Capital is defined as forecast Capital Expenditures that are under $5 million (excluding
AFUDC) and have been categorized into Sustainment, Growth and Other capital. This category
excludes Capitalized Overheads and AFUDC.
Major Capital projects are defined as those discrete projects that are in excess of $1 million
(excluding AFUDC). These forecast expenditures have been categorized into projects which do
not require a CPCN and those which do require a CPCN to proceed. Typically, major capital
projects for FEI in excess of $5 million have required a CPCN.
FEVI’s 5 Year Capital Plans for the period 2014 to 2018 are presented to provide additional
background and context for the Resource Plan. These Capital Plans are not included for the
purposes of approval by the BCUC in its review of the FEVI Resource Plan, since FEVI believes
that the regulatory review process for Resource Plans is not the appropriate forum for review of
its Capital Plans. FEVI’s 2014 Revenue Requirements Application included detailed capital
expenditures that were submitted on September 25, 2013. Consistent with past practice, FEVI
continues to believe that the appropriate forum for review of its Capital Expenditures is in its
Revenue Requirements Application proceedings.
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As FEVI’s 5 Year Regular Capital Plan and Major Capital Plans include all planned capital
expenditures, FEVI believes that this information satisfies the requirements of the statement of
facilities extensions as set out in Section 45(6) of the Utilities Commission Act.
FEVI has endeavored to provide a comprehensive 5 Year Capital Plan as part of its submission.
However, the projects and figures contained herein are subject to change and may be revised to
reflect additional information as part of the Company’s next Revenue Requirements Application
filing, which is anticipated in 2014.

2

5 YEAR REGULAR CAPITAL PLAN

The following table identifies the cost projections for regular capital expenditures from 20142018. For the purposes of the 5 Year Capital Forecast, Regular Capital includes the following
types of capital expenditures:








Sustainment Capital – System Integrity and Reliability
o

Meter Recalls / Exchanges

o

Transmission System Reinforcements / Integrity and Reliability

o

Distribution System Reinforcements / Integrity and Reliability

o

Distribution Mains and Service Renewals and Alterations

Growth Capital – Mains, Services & Meters
o

New Customer Mains

o

New Customer Services

o

New Customer Meters

Other Capital – All Other Plant
o

Equipment

o

Facilities

o

IT

Contributions In Aid of Construction

Regular Capital excludes Capital Projects which are subject to CPCN applications. Table 1
identifies the cost projections for regular capital expenditures in 2014-2018.
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Table 1: Forecast of Regular Capital Expenditures ($ thousands)

2013
2014
2015
2016
2017
2018
Projection Forecast Forecast Forecast Forecast Forecast
Sustainment Capital
Meter Recalls/Exchanges
Transmission System Reinforcements
Distribution System Reinforcements
Distribution Mains & Service Renewals & Alt.
Total Sustainment Capital

1,344
6,328
1,296
5,803
14,771

1,358
7,541
2,215
4,529
15,643

1,515
12,699
2,153
4,730
21,097

1,613
5,768
1,639
5,344
14,364

1,648
7,241
1,860
5,732
16,481

1,816
4,215
1,070
7,453
14,554

Growth Capital
New Customer Mains
New Customer Services
New Customer Meters
Total Growth Capital

2,400
5,162
270
7,833

2,518
5,983
300
8,801

2,568
6,570
330
9,467

2,619
6,874
345
9,838

2,672
6,823
342
9,837

2,725
6,960
349
10,034

Other
Equipment
Facilities
IT
Total Other

4,230
616
2,400
7,246

1,566
642
2,222
4,430

1,185
642
2,219
4,046

1,188
643
2,224
4,054

1,187
643
2,223
4,053

986
643
2,225
3,854

29,850

28,875

34,611

28,257

30,371

28,442

Total Gross Capex
CIAC
Total Net Capex

(845)
29,006

(853)
28,022

(852)
33,759

(854)
27,403

(853)
29,518

(854)
27,588

At this time, there are no major capital pipeline projects exceeding $1 million or approved/
anticipated CPCN projects that have been identified during the 2014-2018 period.
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1

APPENDIX D-4 – FEW 5 YEAR CAPITAL PLAN

1

PREAMBLE

FEW has segmented its 5-Year Capital Plans as follows:
Regular Capital Plan


Sustainment Capital – Consists of expenditures for meter recall or meter exchange
programs; system reinforcements to the distribution and transmission systems to
maintain capacity to meet existing and forecast load; replacements and upgrades to the
distribution and transmission systems to ensure safety, integrity and reliability; and
expenditures for mains and service renewals and alterations.



Growth Capital – Consists of expenditures for the installation of new mains, services and
meters.



Other Capital – Consists of expenditures for Equipment, Facilities, and IT.

Major Capital Plan


Capital Projects that do not require a CPCN



Capital Projects that require a CPCN

Regular Capital is defined as forecast Capital Expenditures that are under $5 million (excluding
AFUDC) and have been categorized into Sustainment, Growth and Other capital. This category
excludes Capitalized Overheads and AFUDC.
Major Capital projects are defined as those discrete projects that are in excess of $1 million
(excluding AFUDC). These forecast expenditures have been categorized into projects which do
not require a CPCN and those which do require a CPCN to proceed. Typically, major capital
projects for FEI in excess of $5 million have required a CPCN.
FEW’s 5 Year Capital Plans for the period 2014 to 2018 are presented to provide additional
background and context for the Resource Plan. These Capital Plans are not included for the
purposes of approval by the BCUC in its review of the FEW Resource Plan, since FEW believes
that the regulatory review process for Resource Plans is not the appropriate forum for review of
its Capital Plans. Consistent with past practice, FEW continues to believe that the appropriate
forum for review of its Capital Expenditures is in its Revenue Requirements Application
proceedings.

Appendix D-4: FEW 5-Year Capital Plan

Page 1

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
As FEW’s 5 Year Regular Capital Plan and Major Capital Plans include all planned capital
expenditures, FEW believes that this information satisfies the requirements of the statement of
facilities extensions as set out in Section 45(6) of the Utilities Commission Act.
FEW has endeavored to provide a comprehensive 5 Year Capital Plan as part of its submission.
However, the projects and figures contained herein are subject to change and may be revised to
reflect additional information as part of the Company’s next Revenue Requirements Application
filing.

2

5 YEAR REGULAR CAPITAL PLAN

The following table identifies the cost projections for regular capital expenditures from 20142018. For the purposes of the 5 Year Capital Forecast, Regular Capital includes the following
types of capital expenditures:








Sustainment Capital – System Integrity and Reliability
o

Meter Recalls / Exchanges

o

Transmission System Reinforcements / Integrity and Reliability

o

Distribution System Reinforcements / Integrity and Reliability

o

Distribution Mains and Service Renewals and Alterations

Growth Capital – Mains, Services & Meters
o

New Customer Mains

o

New Customer Services

o

New Customer Meters

Other Capital – All Other Plant
o

Equipment

o

Facilities

o

IT

Contributions In Aid of Construction

Regular Capital excludes Capital Projects which are subject to CPCN applications. Table 1
identifies the cost projections for regular capital expenditures in 2014-2018.
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Table 1: Forecast of Regular Capital Expenditures ($ thousands)
2013

2014

2015

2016

2017

2018

Projection Forecast Forecast Forecast Forecast Forecast
Sustainment Capital
Meter Recalls/Exchanges

27

27

28

28

29

29

Transmission System Reinforcements

0

0

0

0

0

0

Distribution System Reinforcements

0

423

0

0

0

0

Distribution Mains & Service Renewals & Alt.

15

30

30

30

30

30

Total Sustainment Capital

42

480

58

58

59

59

61

62

64

65

66

68

Growth Capital
New Customer Mains
New Customer Services

170

185

195

205

203

200

New Customer Meters

9

10

11

11

11

11

Total Growth Capital

240

258

269

281

280

279

Equipment

60

10

60

60

10

10

Facilities

13

54

204

279

14

14

73

64

264

339

24

24

Total Gross Capex

355

802

591

679

363

362

CIAC

(17)

(17)

(17)

(17)

(17)

(17)

Total Net Capex

338

785

574

662

346

346

Other

IT
Total Other

At this time, there are no major capital pipeline projects exceeding $1 million or approved/
anticipated CPCN projects that have been identified during the 2014-2018 period.

Appendix D-4: FEW 5-Year Capital Plan

Page 3

Appendix E
FEI-FEVI 2013-2014 ANNUAL CONTRACTING PLAN
EXECUTIVE SUMMARY

FEU 2014 Long Term Resource Plan

Appendix E

FORTISBC ENERGY INC. AND FORTISBC (VANCOUVER ISLAND) INC.
2013/2014 ANNUAL CONTRACTING PLANS EXECUTIVE SUMMARY

EXECUTIVE SUMMARY
1

INTRODUCTION

The Annual Contracting Plan (ACP) is a short term gas supply planning document filed with the
Commission in the spring of each year. The ACP sets out the anticipated demand for natural
gas by core customers and outlines the Companies’ strategy to contract for gas commodity,
storage, and pipeline transportation resources to meet demand for the upcoming gas contract
year. The ACP also includes a review of regional marketplace developments that provides
context for the overall portfolio strategy.
This submission outlines the proposed ACPs to meet the respective natural gas requirements of
FortisBC Energy Inc. (FEI) and FortisBC Energy (Vancouver Island) Inc. (FEVI) for the
upcoming gas year, commencing on November 1, 2013 and ending on October 31, 2014. The
Annual Contracting Plan for FEI also incorporates the natural gas requirements for FortisBC
Energy (Whistler) Inc. (FEW). FEI, FEW, and FEVI are collectively known as the “FortisBC
Energy Utilities” or the “FEU” or the “Companies”. This submission incorporates the FEI and
FEVI Annual Contracting Plans into a single filing. The content of this submission is consistent
with previous years’ filings, including topics of special interest as directed by the Commission in
the acceptance letters of the 2012/13 ACPs1.
Within the FEU’s Common Rates, Amalgamation and Rate Design Application submitted to the
Commission on April 11, 2012, the FEU sought approval for amalgamating FEI, FEVI, and FEW
in order to implement “postage stamp” or harmonized rate structures across the entire FEU
service area. Accordingly, in the FEU’s submission on May 1, 2012, incorporating the FEI and
FEVI’s 2012/13 ACPs, the FEU assessed the requirements to implement a single gas portfolio
following amalgamation. On February 25, 2013, the Commission issued its decision denying
the proposal for amalgamation. As such, as provided in this document, FEI and FEVI will
continue to maintain separate gas supply portfolios and develop separate price risk
management strategies. Maintaining separate gas supply portfolios and price risk management
strategies will enable FEVI to address and mitigate its unique challenges. While the FEI and
FEVI ACPs will remain separate for 2013/14, both continue to take into consideration regional
market developments that impact both utilities.
1.1

Objectives of the FEU 2013/14 ACPs

The objectives for the 2013/14 ACPs are consistent with those of the 2012/13 ACPs that were
accepted by the Commission. They continue to be appropriate and are as follows:

1

Commission Order No. L-45-12 dated August 2, 2012 for FEI and Commission Order No. L-46-12 dated August 9,
2012 for FEVI.

May 2013
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1. To contract for resources which ensure an appropriate balance of cost minimization,
security, diversity and reliability of gas supply in order to meet the core customer design
peak day and annual requirements.
2. To develop a portfolio mix that incorporates flexibility in the contracting of resources
based on short term and long term planning, and evolving market dynamics.
The ACPs have been successful in meeting these objectives in the past and the proposed
2013/14 ACP will continue to enable the FEU to meet these objectives for the upcoming gas
year and beyond.
1.2

Follow up from the Filing of the 2012/13 ACPs

The Commission accepted the recommendations outlined in the FEI 2012/13 ACP in
Commission Letter No. L-45-12 dated August 2, 2012 and in the FEVI 2012/13 ACP in
Commission Letter No. L-46-12 dated August 9, 2012. Included in these Letters, the
Commission directed FEI and FEVI to provide the following information as part of their 2013/14
ACP:


An update to the Northeastern BC study with the scope and detail of the update to be
determined by FEI.



A review and analysis of the experience with the Mt. Hayes and Tilbury LNG peaking
resources for the 2012/13 contract year, including an analysis of the impact of Rate
Schedule 16 service on the availability of those peaking resources for providing
peaking supply for core natural gas customers.



A review of the storage and transportation alternatives for the 2013/14 and 2014/15
contract years and an analysis to optimize the amounts of pipeline and storage to be
contracted in future years, taking into account the regional infrastructure and market
developments currently in place and anticipated to be in place in the future.

The Appendices included in this submission provide additional information describing regional
market developments of significance for the FEU, considerations for resource contracting, and
portfolio optimization outlooks.
The FEU trust that the information included in this filing helps to provide insight into contracting
considerations that were taken into account in the development of this ACP, as well as providing
an update on significant developments that affect the regional marketplace.
These
developments do not significantly impact the recommended portfolios for the coming winter
2013/14, but are important to monitor because they could affect the portfolio strategy in the
future.

May 2013
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2

FEI 2013/14 ACP

This section provides an overview of significant topics that are discussed in detail in the FEI
2013/14 ACP, including the forecast design peak day and annual normal loads, changes in
contracting for resources from the previous year, operational and long term planning
considerations. Key elements of FEI’s porfiolio include:


Forecast Design Peak Day Demand for 2013/14
Forecast at 1,218 TJ/d for 2013/14, which represents a net decrease of 0.5 percent or 6
TJ/d from 1,224 TJ/d in 2012/13. The reduction in the design peak day is mainly attributable
to a drop in the actual use per customer combined with a slightly lower forecast customer
growth rate.



Annual Normal Demand for 2013/14
Forecast at 117.3 PJ for 2013/14, resulting in an average daily normal load of 321 TJ/d. In
2012/13 the total annual normal demand was forecast at 113.8 PJ, which had resulted in a
daily normal load of 312 TJ/d. The increase of 9 TJ/d in 2013/14 for the annual normal load
is mainly attributable to an increase in commercial and small industrial volumes.



Commodity Portfolio
For 2013/14 FEI proposes to change the baseload supply receipt point allocation by
increasing Station 2 from 70 percent to 75 percent, decreasing Huntingdon from 15 percent
to 0 percent, and increasing AECO/NIT from 15 percent to 25 percent in 2013/14 compared
to previous years’ allocations (see Appendix C for details). This change is primarily due to
the concerns with future Huntingdon supply reliability given the significant amount of
decontracting of Westcoast firm T-South capacity by shippers.
FEI recommends continuing with a balanced mix of daily and monthly priced commodity
supply in the portfolio to mitigate adverse price movements and provide operating flexibility.
FEI also recommends consideration of longer term supply contracts with BC gas producers,
up to ten years in length, in the interests of supply security at the Station 2 market hub.



Midstream Portfolio
Due to the changes in the Commodity baseload supply receipt point allocation percentages,
FEI will be required to contract for incremental T-South and NGTL and Foothills capacity
effective November 1, 2013. FEI has also made changes to its seasonal supply within the
Midstream portfolio to account for the changes in market conditions and in the interests of
meeting the objectives.
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2.1

Resource Contracting in the FEI 2013/14 ACP

FEI must not only meet forecast design peak day demand2, but also manage loads rising well
above normal over extended periods of colder weather and mitigate interruptions in delivery
capacity related to both transportation and storage. Conversely, FEI also must manage load
swings and resources requirements during spells of warmer than normal weather in the winter
months. FEI strives to procure and deliver natural gas in the most reliable manner possible.
This responsibility includes the need to to identify, monitor, and mitigate potential operational
and market-related risks. In addition, the minimization of costs related to the annual portfolio,
while ensuring the delivery of gas each day, is an important key objective. Balancing the need
for cost minimization while meeting reliability, diversity, and flexibility objectives do not
necessarily always result in the selection of the least cost alternative for inclusion in the
portfolio.
The recommended portfolio is based on a balance of resources that meets the objectives of the
plan. The portfolio selected each year is based on the objectives of the ACP that take into
account the market data available to FEI at that time. However, it must be recognised that due
to the many factors influencing natural gas supply and demand, the market for natural gas is
always changing. Not only are there absolute price changes, but also changes in market factors
(premiums or discounts) for securing physical supply. These changes are driven by the
relationship between pricing points and the availability of resources.
The contracting strategy for the FEI’s Commodity and Midstream portfolios include a
combination of monthly and daily priced supply for price diversification, in addition to contracting
at multiple storage facilities and associated transportation resources. Daily priced supply can
be resold in the market at the same price as it is bought and, therefore, remove any price
exposure compared to monthly priced supply. This strategy helps FEI to remain cost neutral
when reselling gas on the day. Monthly priced supply helps reduce exposure to market price
volatility during the winter months.
FEI takes a longer term outlook when contracting for some resources, like transportation and
storage assets, and may be restricted to some degree in changing these particular resources in
the portfolio in a particular year. However, customers realize any benefit associated with such
resources since they provide security of supply and increased portfolio diversity. Gas from
various storage facilities in the winter provides the portfolio with diversity and intraday flexibility,
as well as summer-priced supply.
Further details about these consideration are provided in the confidential components of the
2013/14 ACP.

2

The total system demand based on the usage from the total forecast number of accounts on the system on the
coldest day expected to occur.
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2.2

Demand Forecast (Design Peak Day and Normal Load)

The forecast of design peak day demand for the 2013/14 contract year is 1,218 TJ/d, which
represents a decrease of 0.5 percent or 6 TJ/d over the 2012/13 contract year. Table 1 sets out
the forecast design peak day and normal loads during the winter and summer season projected
for the next five years. This table also sets out the forecast 2012/13 design peak day and
normal loads that were used in the 2012/13 ACP.
Table 1: Forecast Design Peak Day and Normal Volumes by Service Region
Contract Year
Columbia
Lower Mainland
Ft. Nelson
Inland
Whistler
Total Peak Day Load
Change
% Change
Winter Normal Load
Summer Normal Load
Average Daily Normal Load

Annual Normal Load

2012/13
(TJ/d)
28
900
5
284
7
1,224
n/a
n/a

2013/14
(TJ/d)
28
892
5
285
7
1,218
-6
-0.5%

2014/15
(TJ/d)
28
898
5
287
7
1,226
8
0.7%

2015/16
(TJ/d)
29
905
5
289
7
1,235
9
0.7%

2016/17
(TJ/d)
29
910
6
292
7
1,243
8
0.6%

2017/18
(TJ/d)
29
915
6
293
7
1,250
7
0.6%

485
190
312

512
187
321

516
188
324

519
190
327

523
191
328

526
192
330

(PJ/yr)
113.8

(PJ/yr)
117.3

(PJ/yr)
118.1

(PJ/yr)
119.5

(PJ/yr)
119.8

(PJ/yr)
120.4

For the 2013/14 contract year, the annual normal load is forecast to increase to 117.3 PJ from
113.8 PJ in 2012/13, resulting in an average daily normal load of 321 TJ/d in 2013/14 compared
to 312 TJ/d in 2012/13. The 321 TJ/d will be the new daily baseload supply that will be received
by FEI on behalf of the Commodity Providers, which includes FEI in its role as default
commodity provider for customers who are not enrolled with marketers, in accordance with the
ESM. The increase in normal loads in 2013/14 over 2012/13 is primarily attributable to an
increase in forecast demand from commercial and small industrial customers.
2.3

Commodity Portfolio Overview: 2013/14

Commodity Providers, , supply the daily baseload volume that is equivalent to the normalized
annual demand, which itself is derived from the normal load forecast. Commodity Providers
must provide the normalized annual load requirement of 321 TJ/d, plus fuel, effective November
1, 2013.
Baseload supply for the 2013/14 contract year will be based on the following receipt point
allocation percentages: 75 percent at Station 2, 25 percent at AECO/NIT, and 0 percent at
Huntingdon. The percentage allocations have changed from previous years and are discussed
in detail in Appendix C. Since the inception of the Customer Choice Program, the allocations for
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the provision of daily supply from Commodity Providers had been set as follows: 70 percent at
Station 2; 15 percent at AECO/NIT and 15 percent at Huntingdon.
The Customer Choice Program was opened up to residential customers starting on May 1, 2007
with enrolments for an entry date of November 1, 2007. At that time, a large portion of
residential unbundling contracts with Gas Marketers were termed up by customers for five years
and the majority of these expired on October 31, 2012. Commencing on November 1, 2012,
there was a significant reduction in the number of customers that decided to continue with Gas
Marketers and instead opted to return to FEI as their commodity supplier based on the standard
variable rate that is offered by the utility. FEI had estimated a high and a low case of gas
volumes that would be supplied by Gas Marketers serving residential and commercial
customers for the 2012/13 contract year as 40 TJ/d and 30 TJ/d in the 2012/13 ACP. However,
after the 2012/13 ACP was filed, FEI significantly lowered its projection to 21 TJ/d as a more
reasonable estimate for the 2012/13 contract year.
For the 2013/14 contract year, FEI expects that the volume supplied by Gas Marketers serving
residential and commercial customers will drop even further. The average daily volume
provided by Gas Marketers is expected to average 12 TJ/d while 309 TJ/d will be provided by
FEI out of the total daily baseload supply of 321 TJ/d. As a result, the Gas Marketer supplied
volume will represent less than 4 percent of daily baseload supply requirements while FEI will
provide over 96 percent of the total daily supply. Gas Marketer supplied baseload volumes
forecasted in this ACP are illustrated in Figure 1 below.
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Figure 1: 2013/14 Estimate of Gas Marketer Volumes

3

The estimated average daily consumption of 12 TJ/d is determined by taking the number of
customers remaining with marketers per month multiplied by the use rate per customer that is
then averaged for the November 1, 2013 to October 31, 2014 period. After netting Gas
Marketer supplied baseload volumes from total forecast baseload volumes, means FEI will be
required to provide the following amounts at the specified delivery points starting November 1,
2013:
Station 2:
Alberta:

(321 TJ/d – 12 TJ/d) x 75% plus 3.1% fuel
(321 TJ/d – 12 TJ/d) x 25% plus 1% fuel

= 239 TJ/d
= 78 TJ/d

The methodology used to calculate the fuel percentages that are used above for 2013/14 is
consistent with the previous year’s approach, which is described in FEI’s letter to the
Commission dated February 7, 2008. The fuel rates that are used above have remained
unchanged since the start of the 2011/12 contract year4. FEI will continue to monitor the Fuel
Gas account and will report the results of its review of the Fuel Gas Percentages to the
Commission by the end of the 2013 summer, including a request to modify the fuel rates if
necessary.
2.4

FEI Midstream Portfolio Overview: 2012/13

FEI Midstream’s annual evaluation of its portfolio considers critical factors such as security of
supply, reliability, delivered cost of supply, and availability of alternative incremental resources.

3
4

This estimate is based on actual enrollments in the Customer Choice Program taken in January 2013.
Approved via Commission Order G-120-12, dated September 11, 2012.
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To replace expiring resources and/or meet future growth requirements, FEI Midstream
assessed a number of alternatives for 2013/14 including:


Station 2 supply and associated T-South transportation capacity;



seasonal winter storage;



shorter duration market area storage;



Huntingdon and/or Stanfield, spot and peaking supply; and



Kingsgate and/or Alberta supply..

Additionally, FEI also has on-system gas supply from resources such as the Tilbury and Mt.
Hayes LNG storage facilities that can provide high volume supply on short demand during
periods of cold and extreme winter weather or emergency situations.
FEI performed a review of the supply options available for the upcoming winter period, taking
into account key market developments which have affected regional pricing and supply sourcing
dynamics in the Pacific Northwest (PNW). After evaluation of the new peak and normal day
load forecasts, current portfolio mix, and market developments, FEI Midstream recommends the
following resource portfolio for 2013/14:
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Table 2: Planned Peak Day Portfolio for 2013/14 vs. 2012/13 Actual Portfolio

FEI recommends a forecast peak day value for 2014/14 of 1,218 TJ/d, a decrease of 0.5
percent from the 2012/13 value of 1,224 TJ/d.
1. Incremental storage contracts and third party storage redelivery service agreements that
have been or will be negotiated will be outlined in greater detail within the confidential
sections of the 2013/14 ACP.
2. Contracting at Station 2, Alberta, and Kingsgate supply is outlined in greater detail within
the confidential sections of the 2013/14 ACP.
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3

FEVI 2013/14 ACP

FEVI strives to procure and deliver natural gas in the most reliable manner possible which
includes the responsibility to identify, monitor and mitigate potential operational and marketrelated risks. In addition, the minimization of costs related to the annual portfolio, while ensuring
the delivery of gas each day, is a key objective.
Significant topics that follow in the FEVI 2013/14 ACP include the forecast design peak day and
annual normal loads, changes in contracting of resources from the previous year, and long term
contracting considerations. Key elements of FEVI’s porfiolio include:


Forecast Design Peak Day Demand for 2013/14
A decrease of 2.5 TJ or 2.3 percent in 2013/14 over the 2012/13 contract year is
attributable mainly to a decline in the forecast use per customer.



Annual Normal Demand for 2013/14
A decrease of 0.3 PJ or 2.5 percent in 2013/14 over the 2012/13 contract year is also
attributable mainly to a decline in the forecast use per customer.



Commodity Supply
For 2013/14 FEVI proposes changes to its seasonal supply to account for changes in
market conditions.



Storage and Transportation Contracting
FEVI will adjust its pipeline transportation contracting according to the changes to its
commodity supply for 2013/14. Storage resources remain unchanged from 2012/13.

3.1

Demand Forecast (Design Peak Day and Normal Load)

FEVI’s forecast 2013/14 design peak day supply requirement is estimated at 106.2 TJ/d,
excluding system gas and fuel, which equates to approximately 111.4 TJ/d with system gas and
fuel. FEVI’s forecast design peak day has decreased from the prior year’s forecast primarily as
a result of a decrease in use per customer. The forecasting methodology is consistent with that
used to forecast the demand for other FEI regions.
Table 3 sets out the forecast design peak day and normal loads during the winter and summer
season projected for the next five years starting with the 2013/14 gas year. This table also sets
out the forecast 2012/13 design peak day and normal loads that was used in the 2012/13 ACP.
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Table 3: FEVI’s Forecast Design Peak Day and Normal Volumes.

Contract Year

2012/13
(TJ/d)
108.7
n/a
n/a

2013/14
(TJ/d)
106.2
-2.5
-2.3%

2014/15
(TJ/d)
108.2
2.0
1.9%

2015/16
(TJ/d)
110.2
2.0
1.8%

2016/17
(TJ/d)
112.1
1.9
1.8%

2017/18
(TJ/d)
113.6
1.44
1.3%

Winter Normal Load
Summer Normal Load
Average Daily Normal Load

47
23
32.6

47
21
31.8

48
21
32.6

49
22
33.2

50
22
33.7

51
22
34.0

Annual Normal Load in TJs

(TJ/yr)
11.9

(TJ/yr)
11.6

(TJ/yr)
11.9

(TJ/yr)
12.1

(TJ/yr)
12.3

(TJ/yr)
12.4

Total Peak Day Load in
Change
% Change

The decrease in 2013/14 annual normal load forecast, compared to last year’s forecast, is
attributable primarily to a decrease in the use per customer. However, the total annual forecast
demand increases in future years, after the 2013/14 contract year, as a result of a projected
increase in total customers (when multiplied with the same use per customer that was used to
calculate the 2013/14 normal load).
3.2

FEVI Portfolio Overview

Table 4 that follows sets out FEVI’s design peak day portfolio for 2013/14 and compares it to
that from 2012/13.
Table 4: FEVI 2013/14 Recommended Peak Day Portfolio
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4

REGIONAL DEVELOPMENTS

Significant changes are occurring in the natural gas marketplace in western Canada. These
changes will likely impact traditional supply and demand dynamics and regional gas flows as
well as regional market prices. The major supply potential in northeast BC has prompted the
development of infrastructure initiatives that will be needed to serve new sources of demand.
With declining gas supplies in Alberta and increasing demand from industrial, power generation
and oil sands demand, TransCanada is expanding into northeast BC to access the significant
new production basins that are being developed there. Furthermore, numerous LNG export
projects have been announced for the west coast of BC. In addition, several projects have been
proposed in the US PNW to move more gas to the growing I-5 market. The FEU are monitoring
these developments as they will impact future resource availability and its cost effectiveness.
The proposed BC LNG export projects could significantly impact regional gas flows by the end
of the decade. The recent announcement by the provincial government of British Columbia that
four additional proponents are interested in potentially locating LNG liquefaction terminals at a
new site, Grassy Point north of Prince Rupert, bring to eleven the projects considered for
development in northern BC. Separately, Pacific Energy Corp. announced plans to develop a
smaller scale LNG export project on the FEVI system near Squamish. These projects are
driven primarily by an interest in accessing large supplies of reliable natural gas required to
serve growing demand in key Asian markets that include Japan, South Korea, and China.
These markets are seeking to diversify their sources of supply and are attracted by the political
stability and mature market structure for accessing natural gas that Canada offers. LNG exports
from BC represent the most significant new market opportunity that the Western Canadian
Sedimentary Basin (WCSB) has seen and comes at a time when production from this basin is
being increasingly pushed from traditional markets in eastern North America by new shale gas
developments located closer to those markets.
BC is poised to be in the forefront of various developments surrounding pipeline, infrastructure
and potentially significant volumes export of LNG to Asian markets over the next few years.
However, the growth of natural gas production in BC is also subject to various influences such
as pricing of commodity, influence of changing demand dynamics and cost of production.
Continued expansion of gas production should benefit consumers in BC as this provides
opportunities for increased supplies to be available in BC markets well into the future.
Developments on the regulatory front will also impact regional gas flow patterns. Earlier this
year the NEB reach a decision on TransCanada’s Mainline Restructuring and Komie North
applications, denying key aspects of each application, while approving others. It is unclear at
this point how TransCanada will respond to these decisions, which makes the business impacts
uncertain.
Based on these developments, the FEU will continue to act to ensure secure, reliable and cost
effective supply for its customers.
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The FEU will continue to actively participate in pipeline infrastructure developments,
tolling proceedings and other initiatives to ensure that the marketplace in BC offers
supply liquidity and competitive pricing compared to neighbouring regional markets.



The FEU will continue to establish key relationships with major producers who plan
to develop gas supply in the Horn River, Montney and other producing regions of BC
over the long term including producers actively involved in attempting to develop an
export LNG market to Asian markets.



The FEU will evaluate opportunities within their own operating region to improve
infrastructure that will provide greater access to markets leading to better diversity
and reliability within the portfolio over the long term.

The FEU believe that any increase in gas production in BC should provide a level of direct
benefit to consumers in the province, which can be achieved by enhancing the liquidity and flow
of gas at the Station 2 market hub. Therefore, the FEU will continue to proactively monitor
developments and foster relationships with key producers in order to help ensure that
accessible supply and competitive pricing are available at Station 2 over the long term.
The FEU are actively involved in NEB proceedings that affect the FEU’s access to supply and
are also actively involved in developing solutions with regional stakeholders to help ensure
issues related to third party pipeline infrastructure are favourably resolved. These activities are
important because they help to ensure that customers in BC will continue to have access to cost
effective supply over the long term.
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5

CONCLUSION

The key objectives of the FEU are to contract for gas supply that offer security and diversity
within the portfolio while minimizing overall portfolio costs over the short and long term.
Therefore, the FEU continually evaluate developments in the regional marketplace such as
infrastructure developments, regional pricing, cost and availability of resources, and growth
opportunities in order to meet these objectives.
FEI and FEVI will continue to meet normal and peak day loads through diverse, flexible and cost
effective portfolios of resources. While the forecast normal and peak day load requirements
have changed only slightly from the previous year, other market factors are driving more
significant changes in the FEI and FEVI portfolios for 2013/14. The FEU will continue to make
appropriate changes to their portfolios as market conditions change in order to meet the
objectives.
The FEU will continue to actively monitor and participate in pipeline infrastructure
developments, tolling proceedings and other initiatives that will affect gas flows and pricing in
the region. The FEU will also explore infrastructure improvements within its own service regions
to promote liquidity and supply availability over the long term. The FEU will attempt to ensure
that they continue to be able to access secure and reliable gas supply in a cost effective manner
for core customers.
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APPENDIX F – ABORIGINAL RIGHTS AND FEU’S STATEMENT OF ABORIGINAL
PRINCIPLES
The FEU are leaders in developing and building mutually beneficial working relationships with
Aboriginal and First Nations communities. Understanding, respect, open communication and
trust are key values that guide the Companies’ work with First Nations groups throughout the
province. This appendix provides a brief background on Aboriginal rights in B.C., describes how
the Utilities are affected by and abide by Aboriginal law, and includes the FEU Statement of
Aboriginal Principles.
1.

Aboriginal Rights in B.C.

Aboriginal peoples of Canada hold aboriginal and treaty rights that are expressly recognized
and affirmed by section 35 of the Constitution Act, 1982. British Columbia recognizes 285
different First Nations, Bands and Tribal Councils. The large majority of these First Nations are
not signatories to a treaty (historic or modern) and most land in British Columbia is not covered
by a treaty. As a result, many Aboriginal land and rights claims in B.C. remain outstanding. In
addition, there can be competing claims from different First Nations over the same piece of land.
Since 2002, in the B.C. Courts and the Supreme Court of Canada, there have been a number of
significant court cases that have discussed when consultation is necessary and the scope of the
consultation that is required. These cases deal with those situations where the Government is
considering approving or permitting projects that may negatively impact an asserted or proven
Aboriginal or treaty right. In those situations, the Crown will typically owe a ‘duty to consult’ with
affected First Nations and, depending on the strength of the aboriginal group’s claim and the
degree of impact, there may be a need to accommodate those Aboriginal interests. Although
the duty to ensure that proper consultation has taken place ultimately rests with the Crown, in
the majority of cases, the procedural aspects—that is, the actual on-the-ground work of
information sharing, learning about potential impacts and planning for mitigation—is delegated
to the project proponent. The project proponent is also affected by the pace and nature of any
dealings between the Crown and the First Nation, and any court decision that halts a project for
lack of adequate consultation.
The FEU are directly affected by this dynamic. For instance:


The B.C. Court of Appeal ruled in March 2009 that BCUC decisions could affect
Aboriginal rights, and that the BCUC must determine the adequacy of Aboriginal
consultation and accommodation before making decisions. By Order G-50-10, the
Commission CPCN Guidelines were modified to specify that public utility CPCN
applications include consideration of First Nations consultation. Since that time, FEU
project applications have addressed First Nations consultation.



The FEU comply with the Consultation and Notification Regulation created pursuant to
B.C.’s Oil and Gas Activities Act, which prescribes a formal process for pipeline
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companies that are seeking Oil and Gas Commission (OGC) permits to formally notify
and/or consult with individuals or organizations that may be affected by OGC permits.
The area of Aboriginal law, particularly in the area of consultation and accommodation, is
evolving, with new cases being heard by the courts on a regular basis. The outcome of these
cases, whether or not they relate specifically to public utilities, can have a bearing on the
Companies’ business as they can impact government policy and processes of permitting
authorities.
2.

FEU Statement of Aboriginal Principles

The FEU is committed to building effective Aboriginal relationships and to ensure that the
Companies have the structure, resources and skills necessary to maintain these relationships.
In order to meet this commitment, the Companies’ actions and its employees are guided by the
following principles:


The Companies acknowledge, respect and understand that Aboriginal people have
unique histories, cultures, protocols, values, beliefs and governments.



The Companies support fair and equal access to employment and business
opportunities within FortisBC companies for Aboriginal people.



The Companies will develop fair, accessible employment practices and plans that
ensure Aboriginal people are considered fairly for employment opportunities within
FortisBC.



The Companies will strive to attract Aboriginal employees, consultants and contractors
and business partnerships.



The Companies are committed to dialogue through clear and open communication with
Aboriginal communities on an ongoing and timely basis for the mutual interest and
benefit of both parties.



The Companies encourage awareness and understanding of Aboriginal issues within its
work force, industry and communities where it operates.



To achieve better understanding and appreciation of Aboriginal culture, values and
beliefs, the Companies are committed to educating its employees regarding Aboriginal
issues, interests and goals.



The Companies will ensure that when interacting with Aboriginal peoples, its employees,
consultants and contractors demonstrate respect, and understanding Aboriginal people’s
culture, values and beliefs.



To give effect to these principles, each of the Companies’ business units will develop, in
dialogue with Aboriginal communities, plans specific to their circumstances.
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APPENDIX G – GLOSSARY OF TERMS AND ACRONYMS

Acronym or Term

Definition

ACP

Annual Contracting Plan

AECO/NIT

Alberta Energy Company/Nova Inventory Transfer - refers to an
important storage and exchange point for Canadian natural gas.
AECO/NIT is commonly used to refer to the benchmark pricing
index for the Alberta natural gas marketplace.

AFUDC

Allowance for funds used during construction - an allowance for the
cost of debt and equity funding of capital projects before they are
completed and placed into service and included in rate base; the
AFUDC recorded for a project is added to the overall project cost.

Annual demand

The cumulative daily demand for natural gas over an entire year.

Bcf

Billion cubic feet

BCH

BC Hydro

BCUC

British Columbia Utilities Commission, or Commission - the BCUC
is the provincial body regulating utilities in British Columbia.

BTU

British thermal units

Burrard Thermal

Burrard Thermal Generating Station (BC Hydro)

CAPP

Central Appalachian

CEA

Clean Energy Act

CEO

Conservation Education, and Outreach

CGA

Canadian Gas Association

CIAC

Contributions in aid of construction

CNG

Compressed natural gas

Commission

see British Columbia Utilities Commission, BCUC

CO2e

Carbon dioxide-equivalent - a unit to express an amount of
greenhouse gas emission in terms of carbon dioxide (CO2) based
on the relative global warming potential of each gas. Commonly
expressed in million tonnes, i.e. MtCO2e.

CPCN

Certificate of Public Convenience and Necessity - a certificate
obtained from the British Columbia Utilities Commission under
Section 45 of the Utilities Commission Act for the construction
and/or operation of a public utility plant or system, or an extension
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of either, that is required, or will be required, for public convenience
and necessity.
CPR

Conservation Potential Review - a comprehensive economic
analysis of energy conservation potential that looks at where
energy savings opportunities exist.

CTS

Coastal Transmission System

Daily demand

The amount of natural gas consumed by the Utilities’ customers
throughout each day of the year.

Demand forecast

A prediction of the demand for natural gas into the future for a given
period and under a specified set of expected future conditions.

DES

District Energy System

DHW

Domestic Hot Water

DSM

Demand-side management - commonly defined as any utility
activity that modifies or influences the way in which customers
utilize energy services.

Design day, or design
hour demand

The maximum expected amount of gas in any one day or hour
required by customers on the utility system. Since core customers'
demand is primarily weather dependent, design-day or design-hour
demand is forecasted based upon a statistical approach called
Extreme Value Analysis, which provides an estimate of the coldest
day weather event expected with a 1-in-20-year return period. For
transportation customers, the design-day is equivalent to the firm
contract demand. (See also Peak day)

DLE

Diesel litre-equivalents

EEC

Energy Efficiency and Conservation

EECAG

Energy Efficiency and Conservation Advisory Group

EF

Energy Factor or Efficiency Factor

EGH

EnerGuide for Houses

EIA

Energy Information Administration (U.S.) - a division of the U.S.
Department of Energy that provide statistics, data and analysis on
resources, supply, production, consumption of energy.

FBC

FortisBC Inc.

FEED

Front End Engineering Design

FERC

Federal Energy Regulatory Commission

FEU

Fortis Energy Utilities - refers collectively to FEI, FEVI, and FEW

FEI

FortisBC Energy Inc.
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FEVI

FortisBC Energy (Vancouver Island) Inc.

FEW

FortisBC Energy (Whistler) Inc.

FortisBC

Refers to FortisBC Inc. (Electric) when used alone in the context of
this LTRP

GDP

Gross domestic product

GGRR

Greenhouse Gas Reduction (Clean Energy) Regulation

GGRTA

Greenhouse Gas Reduction Targets Act

GHG

Greenhouse gas

GJ

Gigajoule - a unit of energy equivalent to one billion joules. One
joule of energy is equivalent to the heat needed to raise the
temperature of one gram (g) of water by one degree Celsius (ºC) at
standard pressure (101.325 kPa) and standard temperature (15ºC).

GLJ

GLJ Petroleum Consultants Ltd. - a private petroleum industry
consultancy serving clients who require independent advice relating
to the petroleum industry, including the preparation of natural gas
and oil price forecasts on a quarterly basis.

GWh

Gigawatt hour - a unit of energy equal to 1 million kilowatt-hours

HDD

Heating degree day - a measure of the coldness of the weather
experienced. The number of heating degree days for a given day is
calculated based on the extent to which the daily mean temperature
falls below a reference temperature, 18 degrees Celsius.

Huntingdon/Sumas

Gas flow regulating stations on either side of the British Columbia
/Washington state (U.S.) border through which much of the regional
gas supply is traded.

I-5 Corridor

The natural gas regional market area served by infrastructure
located along Interstate-5 in the northwestern U.S. The I–5 corridor
includes B.C.’s Lower Mainland and Vancouver Island, Western
Washington and Western Oregon.

IG

Island Generation (BC Hydro) - a cogeneration plant located at Elk
Falls, Campbell River that supplies electricity and thermal energy
on Vancouver Island.

ILI

In-line inspection

IP

Intermediate pressure

IRP

Integrated resource plan - a document that details the resource
planning process and outcomes that guide a utility in planning to
serve its customers over the long term. (See also LTRP.)

IRR

Internal rate of return

IT

Information technology
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ITS

Interior Transmission System

JPS

Jackson Prairie Storage

KORP

Kingsvale Oliver Reinforcement Project

kPa

Kilopascal - a metric measurement unit of pressure. Gauge
pressure is often given in units with a ‘g’ appended, e.g. ‘kPag’.

kW

kilowatt (a unit of energy equal to one thousand watts) - the
commercial unit of measurement of electric power. A kilowatt is the
flow of electricity required to light ten 100-watt light bulbs.

kWh

kilowatt hour (equal to one thousand watts used for a period of one
hour) - the basic unit of measurement of electric energy. On
average, residential customers in B.C. use about 10,000 kWh per
year.

LNG

Liquefied Natural Gas - natural gas stored under high pressure,
which turns to liquid form. Approximately 600 times as much
natural gas can be stored in its liquid state than in its typical
gaseous state; however, specialized storage facilities must be
constructed.

Load

The total amount of gas demanded by all customers at a given
point in time.

LTRP

Long Term Resource Plan - the FEU’s LTRP examines future
demand and supply resource conditions over the next 20 years and
recommends actions needed to ensure customers’ energy needs
are met over the long term. (See also IRP)

LTSP

Long Term Sustainment Plan - an asset management
process/planning approach that assists in creating and supporting
long term asset replacement plans and capital expenditures.

MMscfd

one million standard cubic feet per day

MOP

Maximum operating pressure

mTRC

Modified Total Resource Cost - a modification to the Total
Resource Cost test that is set out in the B.C. Demand-side
Measures Regulation to recognize the environmental value of
energy conservation

MW

Megawatt - a unit of power equal to one million watts or one
thousand kilowatts, commonly used to measure both the capacity of
generating stations and the rate at which electric energy can be
delivered.

NEB

National Energy Board

NGT

Natural gas for transportation

NGTL

Nova Gas Transmission Ltd.
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NGV

Natural gas vehicles

Normal demand, also
called annual demand

When considering historical normal demand, this is the actual
demand experience that has been adjusted to account for weather
that has been colder/warmer than normal, i.e. the expected demand
during a year of normal weather conditions. When considering
forecast normal demand, this is the expected demand under normal
weather conditions. Normal weather conditions are based on a
rolling 10-year average of heating degree days experienced during
each of the 10 years.

NRCan

Natural Resources Canada

NWGA

Northwest Gas Association - a trade organization of the Pacific
Northwest natural gas industry. Its members include six natural gas
utilities, including FortisBC, serving communities in Idaho, Oregon,
Washington and British Columbia, and three interstate pipelines
that move natural gas from supply basins into and through the
region.

NWP

Northwest Pipeline

NYMEX

New York Mercantile Exchange

PBR

Performance Based Ratemaking or PBR, also frequently called
incentive regulation - an approach to determining a utility’s rates or
revenue requirements that includes incentives for the utility to
achieve greater levels of efficiency in managing and operating its
utility system, while maintaining (or in some cases improving) its
customer service quality. Depending on the desired objectives,
PBR can be narrowly focused on a particular aspect of utility
service or more broadly based encompassing many aspects of the
utility’s operations.

Peak day, peak demand,
peak day demand

The maximum expected amount of gas in any one day or hour
required by customers on the FEI system. Since Core customers’
demand is primarily weather dependent, design-day or design-hour
demand is forecasted based upon a statistical approach called
Extreme Value Analysis, which provides an estimate of the coldest
day weather event expected with a 1 in 20 year return period. For
transportation customers, the design-day is equivalent to the firm
contract demand. (See also: design day)

PJ

Petajoule - a unit of energy equal to 1,000 terajoules or 10
gigajoules

PNW

Pacific Northwest - a region that is commonly referred to as the
three northwestern states of Washington, Oregon, Idaho and the
Province of B.C.

PRMP

Price Risk Management Plan

Psig

Pounds per square inch gauge - a measurement of pressure.

Rate volatility

The amount to which natural gas rates fluctuate and the frequency

Appendix G: Glossary of Terms and Acronyms

6

Page 5

FORTISBC ENERGY UTILITIES
2014 LONG TERM RESOURCE PLAN
of those fluctuations.

Resources

The demand-side and supply-side means available to meet
forecasted energy needs. Examples of supply-side resources
within the context of resource planning are pipeline looping,
compression and storage.

REUS

Residential End Use Study

RIB

Residential Inclining Block rate (BC Hydro)

RNG

Renewable natural gas

ROW

Right of way

RPAG

Resource Planning Advisory Group

RRA

Revenue Requirement Application

SCP

Southern Crossing Pipeline

Shut in

A pipeline “shut in” refers to removing a pipeline from service.

Tcf

Trillion cubic feet

TCPL

TransCanada Pipeline

TJ

Terajoule - a unit of energy equal to 1,000 gigajoules

TP

Transmission pressure

TRC

Total Resource Cost - a standard cost-benefit test for energy
efficiency initiatives that compares the present value of all costs of
efficiency for all members of society with the present value of
benefits in order to assess the impacts of a portfolio of energy
efficiency initiatives on the economy at large.

TSA

Transportation Service Agreement

UCA

Utilities Commission Act

UPC

Use per customer

Utilities

see Fortis Energy Utilities (FEU)

VIGJV

Vancouver Island Gas Joint Venture - a joint venture of industrial
customers (primarily large mills) on Vancouver Island who contract
for transportation services as a single entity.

WCSB

Western Canadian Sedimentary Basin
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