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May 11, 2006
British Columbia Utilities Commission
6th Floor, 900 Howe Street
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16705 Fraser Highway
Surrey, B.C. V3S 2X7
Tel: (604) 592-7784
Fax: (604) 592-7890
Email: scott.thomson@terasengas.com
www.terasengas.com
Regulatory Affairs Correspondence
Email: regulatory.affairs@terasengas.com

Mr. R.J. Pellatt, Commission Secretary

Dear Sirs:
Re:

Terasen Gas Inc. ("Terasen Gas" or the “Company”)
Application for a Certificate of Public Convenience and Necessity ("CPCN")
Replacement and Upgrading of the Vancouver Low-Pressure Gas Distribution
System to Distribution Pressure (the “Application”)

Pursuant to Section 45 of the Utilities Commission Act, Terasen Gas hereby files with the British
Columbia Utilities Commission (the “Commission”) twenty copies of its CPCN Application
requesting approval for the replacement and upgrading of the Vancouver Low-Pressure (“LP”)
Gas Distribution System to Distribution Pressure (“DP”).
Terasen Gas submits that prior construction methodology, practices and current system
condition lead Terasen Gas to believe that the risk to the integrity of the Vancouver LP Gas
Distribution System from ground disturbance, nearby excavation, and minor or significant
seismic events, has exceeded acceptable levels. Utilities operating in similar seismic risk
locations have also recognized the need or have been forced to undertake similar replacement
programs.
Terasen Gas believes that potential consequences of a ground disturbance, excavation or a
seismic event could result in gas service line and main ruptures which could leak gas in a
manner difficult to quickly identify. The Company is of the view that this poses increased safety
risks to Terasen Gas customers, employees, its contractors, and the general public.
With 2010 Winter Olympic activities slated to occur throughout the City of Vancouver (the
“City”), Terasen Gas believes that the work to replace and upgrade the Vancouver LP Gas
Distribution System to DP should be accelerated, in order to avoid loss of service at this critical
time and to ensure that construction activities are not in progress during the period around the
Olympic events. Ongoing coordination with City Planning Staff will ensure that the replacement
of this section of the natural gas system is expedited most succinctly in conjunction with annual
City paving schedules, to ensure cost effectiveness in this regard while maintaining a
replacement schedule that aligns with the overall preparation for the 2010 Winter Olympics.
Should a seismic event occur on the existing LP system, Terasen Gas expects that it is likely to
experience a potential loss of service to a significant number of its customers. At the same
time, Terasen Gas would have an extensive requirement for scarce resources, both human and
material, to undertake repairs, making it extremely difficult for the Company to perform
necessary emergency repairs in a responsive manner.
Terasen Gas respectfully requests that it be granted expedited approval to proceed with a
scheduled replacement program. Due to the time constraints associated with the preparation
for the 2010 Winter Olympics and concurrent with other infrastructure upgrade programs

-2occurring in the affected areas in Vancouver, Terasen Gas proposes that it commence work in
July, 2006 with project completion scheduled for December, 2008.
Terasen Gas will post this Application and all subsequent exhibits to its website at
http://www.terasengas.com/_Publications/Regulatory/Submissions/LowerMainlandInterior/defaul
t.htm by May 13, 2006. If there are any questions regarding this Application, please contact Mr.
Tom Loski, Director, Regulatory Affairs at (604) 592-7464.
Yours very truly,
TERASEN GAS INC.

Original signed by: Tom Loski

For:

Scott A. Thomson
Enclosures
cc: Registered Intervenors in the TGI 2005 Annual Review
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CPCN Application: Replacement and Upgrading of the Vancouver Low-Pressure System

IN THE MATTER OF THE UTILITIES COMMISSION ACT
R.S.B.C. 1996, CHAPTER 473
AND IN THE MATTER OF AN APPLICATION BY
TERASEN GAS INC. FOR
REPLACEMENT AND UPGRADING OF THE VANCOUVER LOW-PRESSURE GAS
DISTRIBUTION SYSTEM TO DISTRIBUTION PRESSURE

To:

The Secretary
British Columbia Utilities Commission
Sixth Floor, 900 Howe Street
Vancouver, British Columbia V6Z 2N3

1 APPLICATION
Terasen Gas Inc. (“Terasen Gas” or the “Company”) hereby applies to the British Columbia
Utilities Commission (the “BCUC” or the “Commission”) pursuant to Section 45 of the Utilities
Commission Act, R.S.B.C. 1996, Chapter 473, (the “Act”) for a Certificate of Public Convenience
and Necessity (“CPCN”) for the replacement and upgrading of the existing Vancouver LowPressure (“LP”) Gas Distribution System to Distribution Pressure (“DP”), Terasen Gas seeks
approval of the following:
•

Insertion and connection of polyethylene “PE” piping within the existing steel mains and
services, (approximately 95 kilometres of main and 7100 services);

•

Relocation of approximately 710 meter sets; and

•

Removal and reclamation activities associated with 24 Low-Pressure Regulator Stations

(collectively, the “Project”).

1.1

Applicant

1.1.1 Name, Address, and Nature of Business
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Terasen Gas is a company incorporated under the laws of the Province of British Columbia and
is a wholly-owned subsidiary of Terasen Inc., which in turn is a wholly-owned subsidiary of
Kinder Morgan, Inc. Terasen Gas maintains an office and place of business at 16705 Fraser
Highway, Surrey, British Columbia, V3S 2X7.
Terasen Gas is the largest natural gas distribution utility in British Columbia, providing sales and
transportation services to residential, commercial, and industrial customers in more than 100
communities throughout British Columbia, with approximately 800,000 customers served on the
mainland including the Inland, Columbia, and Lower Mainland service areas. Terasen Gas’
distribution network delivers gas to more than eighty percent of the natural gas customers in
British Columbia.

1.1.2 Financial Capability of Applicant
Terasen Gas is regulated by the Commission. Terasen Gas is capable of financing the Project
either directly or through its parent, Terasen Inc. Terasen Gas Inc. has credit ratings for senior
unsecured debentures from Dominion Bond Rating Service and Moody’s Investors Service of A
and A3 respectively Terasen Inc. has credit ratings for senior unsecured debentures from
Dominion Bond Rating Service and Moody’s Investors Service of BBB (High) and Baa2
respectively.

1.1.3 Technical Capability of Applicant
Terasen Gas has designed and constructed a system of integrated high, intermediate and lowpressure pipelines and operates more than 30,000 kilometres of natural gas transmission and
natural gas distribution mains and service lines in British Columbia. This transmission and
distribution infrastructure serves approximately 800,000 customers on the mainland.

1.1.4 Name, Title, and Address of Company Contact
Scott A. Thomson, C.A.
Vice President, Finance & Regulatory Affairs and Chief Financial Officer
Terasen Gas Inc.
16705 Fraser Highway
Surrey , B.C., V3S 2X7
Phone:
(604) 592-7784
Facsimile:
(604) 592-7620
E-mail:
scott.thomson@terasengas.com
Regulatory Matters:
regulatory.affairs@terasen.com
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1.1.5 Name, Title, and Address of Legal Counsel
Cal Johnson, Q.C.
Fasken Martineau DuMoulin LLP
21st Floor, 1075 West Georgia Street
Vancouver, B.C. V6E 3G2
Phone:
(604) 631-3130
Facsimile:
(604) 632-3130
E-mail:
cjohnson@van.fasken.com

1.2

Project Description

This Project consists of replacing all of Terasen Gas’ remaining steel LP 1 gas system with
distribution pressure 2 (“DP”) polyethylene plastic (“PE”) mains and services over a two and onehalf year period. It is consistent with the work that has been already undertaken on the Terasen
Gas system to reduce seismic risk as a result of investigations recommended by EQE
International in our 1994 seismic risk assessment 3 (refer to Appendix A). Applying the
philosophy and knowledge gained by working with the 1994 seismic risk assessment to identify
other facilities that may warrant consideration from a seismic perspective, Terasen Gas
identified the Vancouver LP Gas Distribution System as being at significant risk due to a seismic
event. As the work on the facilities identified as a priority for the 1994 assessment nears
completion, Terasen Gas believes that it is now appropriate to address its distribution facilities.
The existing Vancouver LP Gas Distribution System represents the last remaining sections of
the original coal gas networks that served the Lower Mainland prior to the distribution of natural
gas. As part of Terasen Gas’s distribution network, the Vancouver LP Gas Distribution System
now exclusively distributes natural gas. The remaining LP distribution system consists of
approximately 95 km of mains, 7100 services, and 24 pressure regulating stations, located in
five fully-developed, densely-populated neighbourhoods in the southern and western
neighbourhoods within the City. Please refer to Section 3 for a more detailed description of the
LP Distribution System.

1

Low Pressure pipe in the Vancouver system generally operates at pressures of about 2 kPa.
Distribution Pressure piping in the Terasen Gas system operates at pressures of 700 kPa or less, but
generally no higher than 420 kPa.
3
Seismic Risk Assessment of BC Gas Transmission and Intermediate Pressure Natural Gas Pipeline
System in the Lower Mainland Region, EQE International, March, 1994
2
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At this time, Terasen Gas is proposing to upgrade the existing LP system to Distribution
Pressure (“DP”), which operates at approximately 420 kPa. Terasen Gas proposes to upgrade
the system by inserting PE pipe into the remaining mains and services within the existing LP
system. Terasen Gas is also proposing to remove 24 LP regulating stations and relocate
approximately 710 meter sets.
Terasen Gas is proposing to upgrade the Vancouver LP Gas Distribution System in an
accelerated fashion as compared to the current normal replacement strategy. An accelerated
construction schedule is expected to be implemented in July of 2006. Development of design
began earlier in the year, and costs incurred to date have been included in the total cost
estimates of the Project. Completion is anticipated in December, 2008.
To determine which area would be addressed first, Terasen Gas considered repair history,
water problems, the likelihood of redevelopment and the City’s repaving schedule. Based upon
that information, Terasen Gas plans to commence with upgrading work in the Dunbar
neighbourhood in 2006 and to then move to the Kerrisdale, Marpole, UBC, and Riley Park
neighbourhoods in 2007 and 2008.
The total anticipated expenditure to complete the above noted works, including AFUDC, is
estimated to be $23.7 million +/- 10%. A summary of these costs is provided below, with
additional detail provided in Section 4.1 and Appendix B.
Table 1: Total Capital Cost Summary ($,000)
Description

Project Total

Project Management

$ 356

Mains

$ 13,386

Services and Meter Sets

$ 8,984

Station Removal

$ 376

Total Direct Construction and Station Removal Costs
AFUDC

$ 23,102
$ 645

Total Anticipated Expenditure (including AFUDC)
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This cost estimate is based on the Commission granting approval of this Application to Terasen
Gas by July 1, 2006. Terasen Gas proposes that during construction, the actual costs
associated with the Project be granted deferral account treatment, earning AFUDC, and that
once the Project is completed, that these costs be recovered across all customer classes by the
inclusion of all of these costs into the rate base of Terasen Gas.

1.3

Project Justification

The primary justification for the replacement and upgrading of the Vancouver LP Gas
Distribution System is the risk to the integrity of the system from ground disturbances such as
earthquakes and human derived seismic activity such as excavation.
The remaining LP system is composed of steel piping which was installed at least 50 years ago
and has served its expected useful life. Due to its age, construction techniques employed at the
time of installation and the fact that the system pre-dates the advent of anti-corrosion
technology developments such as cathodic protection, Terasen Gas expects that the system will
deteriorate at an accelerated pace and constitutes a risk to the integrity of the system as a
whole. Upon review of its distribution records, Terasen Gas has identified that the LP pressure
system is incurring leaks at a rate of approximately 19 times greater than the rate for relatively
newer steel distribution pressure mains, which are believed to be attributable to these corrosion
and outdated construction techniques. The PE pipe to be used in this Project lacks any similar
deterioration mechanism.
Furthermore, Terasen Gas is concerned about the risk of a major system disruption in the event
that Vancouver experiences a moderate to significant seismic event “earthquake”. The Lower
Mainland is located in a zone highly prone to earthquakes and tremors. Southwestern British
Columbia experiences approximately 300 small earthquakes per year and on average,
experiences a significant seismic event every 10 years. Seismologists with the Geological
Survey of Canada assert not only that a major destructive earthquake can occur at any time
along the coast of British Columbia, but that there is a high probability that its residents will
experience a moderate to strong earthquake in their lifetime.
Terasen Gas operates a LP system of a similar age and design to that operated by Pacific Gas
and Electric’s (“PG&E”) in the San Francisco Bay area. In October, 1989 this region was
shaken by the Loma Prieta earthquake. Many homes were deemed to be ‘uninhabitable’ and all
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of the LP services in these areas needed to be replaced following that event. The event
significantly damaged PG&E’s LP distribution system and disrupted service to 5400 customers.
At that time, PG&E launched a large program to replace the bare steel and cast iron piping that
was found in this area. Like Terasen Gas, at the time of the earthquake, the Company
understands that PG&E operated LP distribution systems pre-dating current cathodic protection
standards, which are not able to withstand a significant seismic event.
Terasen Gas believes that its proposal to upgrade the LP distribution system to DP through the
use of PE pipe within mains and services will significantly reduce system integrity risk when a
more significant seismic event does occur. The proposed system will have fewer joints of a
more sound construction. Experience in other earthquake prone regions has shown that
pipeline systems composed of PE piping have been better able to withstand ground movements
and seismic events than metal piping. For example, when the 7.2 Richter scale HyogokenNambu earthquake struck Kobe, Japan, in 1995 the local PE gas and water systems remained
intact.

1.4

Regulatory Review of CPCN Application

Terasen Gas requests that the Commission complete its process to review this Application and
reach a decision by July 1, 2006, therefore, Terasen Gas requests that review of this
Application proceed by means of an expedited written review process.
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2 Introduction
This Application requests that the Commission grant to Terasen Gas a CPCN for the
replacement and upgrading of the Vancouver Low-Pressure (“LP”) Gas Distribution System.
As discussed in Section 3 of this Application, the Vancouver LP Gas Distribution System is
composed of the last remaining sections of the original coal gas networks that served the Lower
Mainland, dating back to as early as 1886. In 1956, the system was converted to exclusively
distributing natural gas. The LP system consists of approximately 95 km of mains, 7100
services, and 24 pressure regulating stations located in five well established densely-populated
neighbourhoods in the western portion of the City.
Terasen Gas believes that there is significant risk to the integrity of the system from ground
disturbance. As a result, Terasen Gas believes that the replacement of the Vancouver LP Gas
Distribution System is in the best interests of customers, employees and the public. As
discussed in greater detail in Sections 4 and 5 of this Application, due to the current condition of
the pipe in combination with past construction practices, even minor ground disturbances pose
a risk to the integrity of the LP pipe. Terasen Gas believes that when a major seismic event
does occur, there is significant risk that a large portion of the LP system will fail.
Terasen Gas believes that the approval of this Application will:
•

Improve safety, reliability and integrity of the gas distribution system as a result of the
installation of PE pipe and fittings;

•

Reduce exposure to significant interruption of service for Vancouver LP Gas Distribution
System customers due to a seismic event;

•

Reduce exposure to costs associated with service reconnections to Vancouver LP Gas
Distribution System customers following a seismic event;

•

Reduce intrusion into customer’s premises as inside LP meter sets will be replaced with
updated meter sets located outside;

•

Increase system capacity to allow the addition of new customer load as a result of
redevelopment or renovation thus avoiding inefficient system improvement scenarios;
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•

Facilitate the replacement of the Vancouver LP Gas Distribution System in a planned,
cost effective manner utilizing sufficient resources;

•

Reduce ongoing operating and maintenance activities related to the operation of the
many pressure control stations associated with the Vancouver LP Gas Distribution
System; and

•

Reduce ongoing maintenance activities related to water removal and leak and break
repair in the Vancouver LP Gas Distribution System.

Terasen Gas representatives have met with Mr. John Evans, Utilities Management Engineer at
the City to discuss this Project. Terasen Gas will continue to work with the City as the
construction schedule is finalized. The City is supportive of this Project, as it will allow for
enhanced coordination with annual City paving schedules and avoid undesirable damage to the
City’s road infrastructure. Also, consistent with previous LP upgrade work, Terasen Gas will
continue to schedule the replacement of the LP Gas Distribution System in conjunction with the
City’s repaving plans when feasible, as doing so will reduce the impact the combined work will
have upon the public’s lives and help control re-paving costs for the Project.
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3 Background
3.1

History of the Vancouver LP Gas Distribution System

Manufactured coal gas, at a low pressure of approximately 2 kPa, was first distributed in the
Lower Mainland to provide street lighting in Gastown prior to the incorporation of Vancouver in
1886. As the population increased, the Vancouver LP Gas Distribution System was expanded
to meet demand. Available records indicate that by 1932 the length of LP gas main in the
Lower Mainland was well over 800 km. The Company understands that LP gas main
installation continued well into the 1950s.
In 1956 natural gas from northern British Columbia and Alberta was introduced to the Lower
Mainland, eliminating the need for locally manufactured, more corrosive, environmentally
hazardous, less safe and more costly coal gas. At roughly the same time, as a result of new
knowledge regarding the corrosion of steel pipe, all new steel mains installed were coated and
often had cathodic protection. Also, in order to efficiently support the population growth of the
Lower Mainland, distribution system additions were designed to operate at higher pressures
and therefore higher capacity with lower overall maintenance costs.
Over time, the aging Vancouver LP Gas Distribution System has experienced increased
leakage and water ingress problems due to mechanical coupling, bell joint leakage and pipe
corrosion. A recent comparison of frequency of leaks indicated that the frequency of leaks on
the LP piping is 19 times that of the rest of the steel distribution system. In addition, the
Vancouver LP Gas Distribution System has had insufficient capacity to cope with the demand
increases within the neighbourhoods where the LP system operates.
During the 1970s and 1980s significant replacement of the Vancouver LP Gas Distribution
System was undertaken, which resulted in most of the system being replaced. However,
approximately 95 kilometres of LP mains still remain. It is understood that the primary criteria
by which areas were replaced were leak history and the time required for emergency response.
Also, in some instances, localized development and redevelopment contributed to the earlier
replacement of specific sections of the LP gas distribution system. As a result of these criteria
for replacement, many of the central locations of LP gas distribution system in Vancouver were
not replaced.
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With respect to the distribution system, Terasen Gas has and continues to make prudent
expenditures while managing the risk profile of this asset, as part of its overall system integrity
program. Of significant importance are the risks associated with third party damage, post
earthquake emergency response, and indications of pipe deterioration. With respect to all three
of these concerns, Terasen Gas is of the view that the operation of the Vancouver LP Gas
Distribution System poses an unacceptable risk and thus the timely replacement of this system
is necessary.

3.2

Seismic Integrity Upgrading Projects

The proposed replacement of the Vancouver LP Gas Distribution System is consistent with
other seismic integrity work undertaken on Terasen Gas’ facilities.
With respect to its facilities in the Lower Mainland, Terasen Gas has been concerned that some
may be at an unacceptable level of risk due to the likelihood of a seismic event occurring.
In 1994, Terasen Gas commissioned a seismic risk assessment of its Lower Mainland facilities
by EQE International of Oakland, California. The assessment focused on the Lower Mainland
Transmission System, the key Lower Mainland stations, and intermediate pressure (“IP”)
pipelines greater than 219 mm diameter. Please refer to Appendix A to view a copy of the
study. The assessment identified a number of sites that required further investigation due to
risk from a seismic perspective. These investigations were undertaken and recommendations
were prepared to mitigate high levels of seismic risk.
Since 1994, Terasen Gas has acted upon the recommendations developed for these sites and
has completed the majority of the required stabilization and replacement projects, including:
•

Stabilization of the Fraser Gate Station site in Vancouver;

•

Stabilization of the Cape Horn Valve Station site in Coquitlam;

•

Replacement of the IP pipeline crossings of the Nicomekl and Serpentine Rivers in Surrey;

•

Replacement of a 610 mm transmission pressure pipeline crossing of the Fraser River with
a 914 mm horizontally, directionally drilled crossing between Surrey and Coquitlam; and
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•

Replacement of the 508 mm and 609 mm IP crossings of Highway 1 at First Avenue in
Vancouver.

As the work on the facilities identified as a priority by the 1994 assessment nears completion,
Terasen Gas believes that it is now appropriate to address distribution facility seismic risk.
Terasen Gas has applied the philosophy and knowledge gained from the 1994 assessment to
identify distribution system facilities that may warrant consideration from a seismic risk
perspective. As a result, Terasen Gas identified the Vancouver LP Gas Distribution System and
the Mission Intermediate Pressure (“IP”) System as being at significant risk due to a seismic
event. The upgrade of the Mission IP system is not included in this Application, but will be the
subject of a separate CPCN Application.
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4 Project Description
4.1

Scope

The scope and methodology for the replacement of the Vancouver LP Gas Distribution System
consists of replacing all of the remaining steel LP gas system with distribution pressure 4 (“DP”)
polyethylene plastic (“PE”) mains and services using an “insertion” method over a two and onehalf year period. The construction methodology involves inserting into an existing, largerdiameter steel LP pipe a new smaller diameter PE DP pipe. The insertion method significantly
reduces the cost of underground installation by minimizing total excavation required.
Furthermore, a new system of PE pipe will withstand ground disturbances much more
effectively.
The Vancouver LP Gas Distribution System is located in an established, densely-populated
area. Due to the work carried out in the 1970s and 1980s, the majority of the Vancouver LP
Gas System has been replaced. However, still in service are approximately 95 km of LP main
and 7,100 LP services to commercial establishments, residences, schools, and hospitals.
The remainder of the LP gas distribution system is generally located in five neighbourhoods that
will be addressed in the order indicated in Table 2, with some exceptions due to municipal
paving plans, redevelopment, and efficiency. A map showing the locations of the remaining LP
gas system is included in Appendix C.
Table 2: Neighbourhoods with LP Gas System
Neighbourhood

LP Main Remaining (km)

Services Remaining (#)

1

Dunbar

28

2861

2

Kerrisdale

29

1614

3

Marpole

22

1455

4

UBC

6

330

5

Riley Park

10

840

4

Distribution Pressure piping on the Terasen Gas system operate at pressures of 700 kPa or less, but
generally no higher than 420 kPa.
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4.2

Capital Cost of Project

4.2.1 Project Cost Estimate
The total anticipated expenditure to implement the above noted works is estimated to be
approximately $23.7 million +/- 10%. The estimated expenditure by year is indicated in the
following table, with further detail provided in Appendix B.
Table 3 - Estimate of Projected Costs by Year ($’000’s)
Line Item
Project Management
Project Management
Training & Evaluation

2006

Mains
Labour - Company
Labour - Contract
Materials
Services & Meter Sets
Labour - Company (including permits)
Labour - Contract
Materials
Service
Meters & Regulators
Electrofusion PTT
Stations
Company field labour - station removal
Surface Rehabilitation - station removal
Total Direct Costs
AFUDC
Total Planned Project Costs

2007

2008

Total

140
40

90
20

45
21

275
81

752
2,032
446

958
3,274
679

994
3,540
712

2,704
8,846
1,836

554
1,284

725
2,223

689
2,053

1,967
5,560

278
44
31

455
72
54

410
65
48

1,143
181
132

30
45

61
95

56
89

147
229

5,674

8,706

8,723

23,102

158

243

244

645

5,832

8,949

8,967

23,747

Please refer to Appendix B, which contains a more detailed breakdown of costs.

Page 13

CPCN Application: Replacement and Upgrading of the Vancouver Low-Pressure System

4.2.2

Cost Estimate

The primary risks to cost, and schedule, for this Project consist of the availability of contract
resources and the effect on local construction and labour rates due to an anticipated reduction
of available labour during the years leading up to the 2010 Olympics.
Terasen Gas is of the view that the planned use of Project-dedicated contractor personnel, as
opposed to assigning work to Company personnel on a piece meal basis, will help ensure that
overall costs for this Project will not exceed estimated values. As well, to secure contractor
resources, Terasen Gas has tendered a four-year construction services contract for this Project,
which would include the work contemplated for the Mission IP Project, the subject of a separate
CPCN application, and is in the contract-awarding phase at present. Terasen Gas is very
confident that the contractor portion of the estimates provided herein will be consistent with the
estimates that it has evaluated during the bid process. Section 9 provides further detail on the
bid process.

4.2.3 Project Schedule
It is proposed that the replacement and upgrading of the Vancouver LP Gas Distribution System
will be undertaken over a two and one-half year period with completion anticipated in
December, 2008. As stated in Section 4.2.2, Terasen Gas believes that the primary risk to
meeting the proposed schedule is the availability of contract resources. This will be mitigated
by the terms of the contract (refer to Section 9.2 regarding the contractor resource).
The annual components of the replacement program will be planned during the winter months of
the previous year to allow the start of construction early the following year. The replacement
plan for 2006 has been prepared and is ready to be implemented. The plan will be presented to
the City Planning Staff for review in late May, 2006.
To determine which area would be addressed first, Terasen Gas considered repair history,
water problems, the likelihood of redevelopment and the City’s repaving schedule. By
scheduling replacement work based upon these criteria, a reduction in maintenance
expenditures of approximately $49,400 is anticipated during 2007. In addition, the first year’s
work will address some key capacity concerns.
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Only one critical date exists and that is with regard to the approval of this Application. It is
requested that this approval be granted by July 1, 2006 to facilitate Terasen Gas taking
advantage of work volume discounts in order to manage the total cost of this Project (refer to
Section 9.2 regarding the contractor resource).
Phase 1: Dunbar (2006)
•

A large number of leaks have been identified and repaired. Due to the frequency and
severity of leaks this is the area of greatest concern;

•

The system pressures are lowest with respect to serving existing and new customers;

•

Growth in the middle of this area will necessitate significant unplanned system
reinforcement; and

•

There are 5 stations in this area that, in addition to not meeting current company design
standards, have concerns with respect to Workers Compensation Board (“WCB”)
regulations.

Phase 2 – 5: Kerrisdale, Marpole, UBC, and Riley Park (2007 and 2008)
•

A significant number of leaks have been identified; and

•

There are 3 stations in these areas that, in addition to not meeting current company design
standards, have concerns with respect to WCB regulations. The remaining 16 stations will
be removed as the system is upgraded.
Table 4 - Vancouver Low-Pressure Replacement Project Schedule
1.0 Activities and Timeline
1.1 Planning/CPCN Approval

2006

2007

2008

BCUC Approval anticipated by July 1
1.2 Dunbar

23.6 km 1763Services

1.3 Dunbar, Kerrisdale, and
Marpole areas

35.2 km 2832 Services

1.4 Marpole, UBC, and Riley
Park areas

36.2 km 2505 Services

1.5 Construction Complete
before 2009
Oct. 1
1.7 Completion Reporting and
Post Implementation Review
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4.3

Physical, Social and Environmental Impacts

4.3.1 Impact of Construction
The undertaking of a Project such as this could have a significant effect upon the daily lives of
the public. Construction will result in an increase in vehicle traffic and noise in the
neighbourhoods and could pose a safety hazard. Gas service will have to be disrupted in order
to perform the work required. Safety and minimizing the impact of construction to the public is
of highest priority to Terasen Gas. While Terasen Gas does not believe it is possible to
eliminate these concerns, the Company works very closely with contractors to achieve those
goals. The impact that the construction will have upon the customers and the general public will
be mitigated through the following means:
•

employing an effective communication plan;

•

ensuring job site safety;

•

ensuring environmental protection; and

•

optimal external coordination.

4.3.1.1 Mitigative Measures
The impact the construction will have upon the customers and the general public will be
mitigated by employing an effective communication plan; ensuring job site safety and
environmental protection; and striving for external coordination.

4.3.1.2 Communication
Extensive communication will occur with affected residents as Terasen Gas prepares to replace
each section of the Vancouver LP Gas Distribution System. It is anticipated that public
communication will initially take the form of a written advisement, followed by direct contact with
each resident to discuss his or her concerns. The general public and the customers of Terasen
Gas will also be provided with key contacts to call if they have specific concerns that are
unaddressed by the general communication.
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Construction work will be undertaken in consideration of the public’s and customer’s routine
whenever practical. Gas service will be restored in a planned manner so as not to significantly
disrupt affected residents’ regular lifestyle schedules.

4.3.1.3 Jobsite Safety
Worker and public Safety, as with all Terasen Gas projects, is of key importance as this Project
proceeds. Terasen Gas will require that the work site will be left in a manner that does not pose
serious risk to the general public or its customers.
During construction, the methodology for the replacement of the Vancouver LP Gas Distribution
System will consist of inserting a new smaller diameter PE DP pipe into the existing largerdiameter steel LP pipe. The intention of the proposed methodology is to minimize excavation
and hence the risk and significant costs associated with open excavations. As insertion requires
much less excavation, it poses a minimal hindrance to pedestrian and vehicle flows and
allowing greater ease of access to property.
Generally, any work carried out will meet the requirements of the B.C. Occupational Health and
Safety Regulations which focus on worker safety. As well, the safety requirements contained in
the provincial Gas Safety Regulations and Gas Safety Code will be met in order to ensure public
and customer safety.

4.3.1.4 Environmental Protection
Following a seismic event, the insertion method would not be as viable an alternative due to the
extensive soil shifting and filling in of the existing pipes. As a result, widespread system
replacements that would be required would likely have to be carried out using open excavation,
since the existing, affected pipe would not yield the clearance required for the insertion
methodology to be employed. When compared with excavation, the planned used of the
insertion method will allow Terasen Gas to carry out the replacement work by using permitted
utility running lines without having to conduct significant excavations within existing
thoroughfares and property. As a result of less excavation, silt run-off prevention measures are
simplified and reduced, and excavation work near waterways can be avoided.

4.3.1.5 External Coordination
Terasen Gas will also be attempting to schedule the replacement of the LP Gas Distribution
System in conjunction with the City’s repaving plans. This will reduce the impact the combined
work will have upon the public’s lives and help control re-paving costs for the Project.
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4.3.2 Benefits
This Project is in the interests of customers, employees and the general public. This Project will
bring the following benefits both initially and over the long term.

4.3.2.1 Safety
The installation of polyethylene plastic pipe and fittings will result in improved safety, reliability
and integrity of the gas distribution system. It will almost eliminate the risk to approximately
7,100 customers of a significant gas distribution service interruption if a seismic event were to
occur while the LP system was still in operation.

4.3.2.2 Reduced Risk of Event Driven Costs
Conducting this work now will reduce the potential risk to all customers for the significantly
increased costs of service reconnections to Vancouver LP Gas Distribution System customers
after a seismic event.

4.3.2.3 Reduced Operational Costs
This replacement will reduce ongoing operating and maintenance activities, and thus costs,
related to the operation of the many pressure control stations associated with the Vancouver LP
Gas Distribution System and the necessity for water removal and leak and break repair in the
Vancouver LP Gas Distribution System. This is discussed in more detail in Section 5.4.

4.3.2.4 Capacity Improvements
The upgrading of the system to distribution pressure will facilitate the addition of new customer
load that currently cannot be handled by the LP system, thus avoiding dissatisfied customers
and, as well, preventing inefficient system improvement scenarios.

4.4

Project Impact on Service Area

As stated in Section 2, Terasen Gas is of the view that this Project will deliver significant safety
and service benefits to the five neighbourhoods served by the existing LP system. (refer to the
drawing included in Appendix C). As well, this Project, although not expanding the service area,
will increase system capacity to allow the addition of new customers and new customer load as
a result of increased density through redevelopment or renovation occurring in these areas,
thus avoiding inefficient system improvement scenarios.
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5 Project Justification
5.1

System Integrity

The primary justification for the replacement and upgrading of the Vancouver LP Gas
Distribution System is the significant risk to the integrity of the system from ground disturbance.
Due to past construction practices and techniques, and the current condition of the piping, even
minor ground disturbances nearby pose a risk to the integrity of the pipe, with the result often
being gas leakage.
Terasen Gas has a number of concerns regarding the integrity of the existing Vancouver LP
Gas Distribution System, but believes that the replacement of the existing steel system with a
DP PE system will address these concerns. Specifically these concerns are as follows:

5.1.1 Cathodic Protection
The Vancouver LP Gas Distribution System has been operated since its installation with no
coating or poor coating and no cathodic protection. When originally constructed, cathodic
protection was not mandated by industry standards; however, later, it was realized that cathodic
protection is a key component of the overall integrity of any steel pipeline system. Cathodic
protection cannot be cost effectively applied to the Vancouver LP Gas Distribution System due
to the amount of bare steel pipe and, as a result, based on excavations of the Vancouver LP
Gas Distribution System, the Company is aware that there are instances where the pipe has
corroded completely through (refer to photographs contained in Appendix D). Recent
calculations indicate that the frequency of leaks on the LP piping is 19 times the frequency of
the rest of the steel distribution system. As such, in many locations, it is likely that the LP gas is
only contained by the compacted soil surrounding the pipe and when this soil is disturbed
leakage will occur. As well, if this soil is disturbed when the ground is saturated with water, the
result is the intrusion of water into the system that often interrupts service to our customers by
filling the service line or house piping with water or ice.

5.1.2 Pipe Joining Methods
Over time three methods were primarily used on the LP system to join sections of pipe together.
While each of these methods was considered efficient at the time, over time each of them has
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gradually become problematic. These methods, described in greater detail below, include
single pass gas pipe welds, bell and spigot joints and mechanical couplings.

5.1.2.1 Single Pass Oxyacetylene Gas Welds
Steel pipe installed in the LP system before the mid-1950s was often joined by a single-pass
oxyacetylene gas weld. This type of joint has a large heat-affected zone and potentially higher
carbon content than if the joint had been arc welded or a multi-pass oxyacetylene weld.
Consequently, the older LP joints are more brittle than newer multi-pass oxyacetylene or arc
welded joints.
LP pipe welds were removed from separate locations in the LP system for chemical and
metallurgical analysis in 1994 following two instances of partial circumferential weld failures on
a 323 mm steel LP main caused by ground disturbance from adjacent municipal construction
work. The resulting analysis indicated that the method of oxyacetylene gas welding, coupled
with poor workmanship when aligning the pipe ends, produced welds that were likely to fail
prematurely.

5.1.2.2 Bell and Spigot Joints
Many LP steel mains were joined by bell and spigot joints, or sleeves and crosses, which were
sealed with lead and hemp. The integrity of this type of seal depended upon the moisture
content of the manufactured gas swelling the hemp between the bell and spigot. With natural
gas replacing manufactured gas in 1957, the moisture content of the gas became significantly
lower and consequently leakage from these joints has increased over time. It is not known
today how many of these joints remain in the system, but it is believed that the number is
significant.

5.1.2.3 Mechanical Couplings
LP steel mains were also often joined by mechanical couplings. These couplings were used to
make connections to new main extensions and for repair purposes. It is believed that there are
a number of unrecorded, unanchored mechanical couplings installed in the LP system. The
couplings are highly susceptible to failure, i.e. pull out, during ground disturbance.

5.1.3 Isolation Valves
The Vancouver LP Gas Distribution System does not have any isolation valves because they
were not required by industry standards at the time of construction. Complicating the
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implementation of any plan to install isolation valves is the fact that LP systems typically have
multiple stations and feeds serving the same area. This would necessitate many valves to
isolate any particular section of main to the point of being very impractical. This makes
emergency and routine maintenance more difficult, as multiple bag-off operations are needed to
stop the flow of gas. In the event of an earthquake, system isolation would become next to
impossible. The replacement DP system will have isolation valves installed and as well PE pipe
can be squeezed off quite easily to control the flow of gas.

5.2

Seismic Risk

An area of significant concern is the possibility of a significant seismic event. As a result of past
world wide events Terasen Gas is of the view that continued operation of the Vancouver LP Gas
Distribution System poses a significant risk of damage or rupture during a major, or minor
seismic event.
The following information, from the Earthquakes Canada website and database of Natural
Resources Canada, indicates the seismic events that occurred in B.C. and the Lower Mainland /
Vancouver Island area over a four year period up to April, 2005. These figures show that large
numbers of earthquakes are occurring on a regular basis and demonstrate the high
concentration of earthquakes in the Lower Mainland and Vancouver Island.
B.C.

Lower Mainland / Vancouver Island
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Fortunately, the seismic events that have been felt in Vancouver have been no more than minor
tremors and little damage, to date, to the Vancouver LP Gas Distribution System can be
attributed to them; however, seismologists, according to the Geological Survey of Canada, now
know that a major destructive earthquake can occur at any time along the coast of British
Columbia. Exactly when the earthquake will happen cannot be predicted, but there is a high
probability that inhabitants of the Canadian West Coast will be shaken by a moderate-to-strong
earthquake during their lifetime 5 .
The Juan de Fuca and North America plates are currently locked together, causing strain to
build up in the earth's crust. It is this squeezing of the crust that causes the 300 or so small
earthquakes that are located in southwestern British Columbia each year, and the less frequent
(once per decade, on average), damaging crustal earthquakes, one example being the
magnitude 7.3 earthquake on central Vancouver Island in 1946. At some time in the future,
these plates will snap loose, generating a huge offshore "subduction" earthquake - one similar
to the 1964 M 9.2 Alaska earthquake, or the 1960 M 9.5 Chile earthquake. Current crustal
deformation movements in this area provide evidence for this. There is also geological evidence
indicating that huge subduction earthquakes have struck this coast every 300-800 years 6 .

5.2.1 Extent of System Damage
Based on the experience of U.S. gas distribution companies that have experienced a significant
seismic event on their LP systems, the ground motions of a significant earthquake would likely
result in a large number of joint failures and gas leaks on the fragile Vancouver LP Gas
Distribution System.
The Loma Prieta earthquake, Richter Magnitude 7.1 and lasting 10 – 15 seconds, caused
significant damage to the Pacific Gas and Electric LP system. In three cases, as described in
Table 5, the complete loss of the systems resulted. This demonstrates that considerable
damage to a LP system comparable to the Vancouver LP Gas Distribution System has
happened as a result of a significant seismic event. Terasen Gas serves approximately 7,100
customers via its Vancouver LP Gas Distribution System and believes it would experience
similar destruction or even greater considering the potential for a much more significant
earthquake as described above.
5

As stated in “Prepare to Survive a Major Earthquake”, Government of Canada
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Table 5: Impact of Loma Prieta Earthquake
Name of
System

Method of Shutdown

Number of Services
Affected

Number of Customers
Affected

Watsonville

3 LP regulator stations

144

160

Los Gatos

2 sectionalizing valves

130

140

Marina District

1 LP regulator station and
12 sectionalizing valves

1,590

5,100

As a result of the effect the Loma Prieta earthquake had upon the LP systems belonging to
Pacific Gas and Electric, the natural gas industry has learned that in order to withstand the
effects of permanent ground displacement, buried piping must either have the ability to move
with the ground, or sufficient strength to force the ground to move around the pipe. Older piping
is much more susceptible to damage from permanent ground displacement because of
weaknesses from corrosion, outdated construction methods or less sturdy materials. The
response of buried piping depends on a number of factors, including joint strength, wall
thickness, diameter, material properties, soil strength, and the amount and variation of ground
displacement associated with the earthquake hazard (California Seismic Safety Commission,
2002).
By replacing the existing LP steel system with a DP PE system service, reliability of the system
will be significantly increased. A PE system will have fewer and very much sounder joints and
will lack any significant deterioration mechanism. As a result of investigations of past events, it
has been found that PE systems can normally resist ground movement and subsidence without
problem. An extreme example of this was the 1995, Richter 7.2, earthquake in Kobe, Japan.
The PE gas and water systems survived and remained intact while multiple failures occurred in
pipelines made from other materials.

5.2.2 Extent of Emergency Response
Terasen Gas is well prepared to respond to a routine emergency on the Vancouver LP Gas
Distribution System. Emergency plans, procedures, and infrastructures are in place and
6

Taken from British Columbia Institute of Technology Civil and Structural Engineering Technology
Program Unit 1: Earthquakes
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company personnel are trained to respond to any scale of emergency; however, given the
vulnerability of the Vancouver LP Gas Distribution System to ground movement and the lack of
isolation valves on the system, Terasen Gas might not be able to deploy a quality and timely
emergency response due to circumstances following a seismic event.
The circumstances after a major earthquake might include the following:
•

The earthquake will likely rupture many LP mains and cause the soil to shift around other
mains that have holes in them;

•

Broken mains and holes will silently release LP gas;
o

LP gas escaping from a broken main does not have enough energy to displace the
soil above it and draw attention. (In contrast, a broken DP main will displace some
soil above and be more visible and easily detectable.)

•

Escaping LP gas will spread out under and through typical street infrastructure such as
roads, sidewalks, driveways, and storm lines;

•

Ground saturated with water will cause water to enter the system through the breaks and
holes; and

•

Transportation corridors will be congested and impassable.

Due to the complex interconnected network of mains, Terasen Gas does not have any
continuously monitored telemetry on the Vancouver LP Gas Distribution System. Telemetry,
even at several locations, would not provide useful information due to the multiple flow paths of
the gas. Based on prior emergencies, it is anticipated that the exceptionally high and immediate
demand on the public telecommunications networks, combined with system damage that will
occur, will result in a shut down of the public telephone system immediately following a
significant seismic event. Transportation corridors will likely be blocked. As Terasen Gas’
emergency response depends on field intelligence, based partially on public feedback and clear
transportation corridors, Terasen Gas may not be able to manage emergency response on the
Vancouver LP Gas Distribution System in an effective, efficient and timely manner. This will
mean that Terasen Gas will not be able or available to pro-actively search for leaking LP mains
and services.
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When the emergency response on the Vancouver LP Gas System is completed after a major
earthquake, Terasen Gas will be faced with the enormous task of identifying the customers who
have lost gas service, shutting their gas meter off, replacing the LP system, and relighting
affected customers. Mains and services may be severed, not line up any more or be plugged
with soil, preventing the quicker and more economic insertion method of repair, thus further
delaying the return of service to customers.
After experiencing the devastating impact of the Loma Prieta 7 earthquake, Pacific Gas and
Electric required the following resources.
Table 6: Pacific Gas and Electric Resource Requirements (Loma Prieta)
LP System

Length of LP
Main Replaced
(km)

Main
Replacement
(days)

Watsonville

2.0

18

7 crews of 3 people

10

Los Gatos

2.2

7

2 crews of 25 people

24

16.2

24

Marina
District

Total

5.3

20.4

Resources Required

•

400 construction
people

•

100 service people

•

20 estimators

Hours
Worked
per Day

12 hour
shifts

49

Improved Emergency Response Flexibility

Terasen Gas will continue to be able to provide safe and reliable service to its customers as a
result of completing the work described in this Application. Because the proposed PE DP mains
and services will maintain their integrity when either seismic events or adjacent excavation
occurs, fewer gas leaks and incidents of emergency response are expected, which should allow
Terasen Gas personnel to focus on other emergency matters and, therefore, should translate
into faster emergency response times and service restoration.

7

The Loma Prieta Earthquake occurred on October 17, 1989, at a magnitude of 6.9 (moment magnitude;
surface-wave magnitude, 7.1). The earthquake severely shook the San Francisco and Monterey Bay regions.
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The training provided to the contractor to carry out the replacement of the Vancouver LP Gas
Distribution System will translate into additional resources to undertake other repairs when the
need arises. This will support Terasen Gas’ objective to undertake repairs in an effective, timely
manner.

5.4

Reduced Maintenance and Repairs

There are four categories of failures which have historically been experienced on the Vancouver
LP Gas Distribution System:
•

Fitting and joint degradation leaks;

•

Corrosion leaks;

•

Ground movement breaks; and

•

Third party damage incidents.

Terasen Gas has implemented monitoring programs to identify LP mains that are experiencing
leak and break events. Despite numerous efforts to remediate and manage the Vancouver LP
Gas Distribution System, leak and break frequencies for the LP system are significantly higher
than the frequencies associated with gas mains constructed from protected steel and
polyethylene materials.
The replacement of the Vancouver LP Gas Distribution System will result in a significant
reduction in the number of service delivery problems and resource requirements due to water
getting into the system. Over the last 3 years, Terasen Gas has spent approximately $135,000
annually to ensure that the Vancouver LP Gas Distribution System provides reliable service to
its customers. This involves pumping water out of sections of the system and relighting
customers who lose service due to low system pressure or water that makes its way into the
system. These types of expenditures should not be required on the newer steel or on the
proposed PE DP system installations.
There have been several incidents where water main breaks have resulted in damage to the LP
system. Each such occurrence invariably affects a number of customers whose gas service is
interrupted. As a result, inconvenient re-lights must be coordinated between Terasen Gas and
the customers affected.
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5.5

Reduced Operating Requirements and Costs

Replacement and upgrading of the Vancouver LP Gas Distribution System will allow Terasen
Gas to eliminate approximately $62,600 in recurring operational costs associated with LP
regulating stations. Removal of the remaining 24 LP regulating stations will reduce operating
requirements by eliminating training needs for station mechanics who maintain and operate the
stations, chart changing expenditure, and the costs associated with maintaining LP parts
inventory.

5.6

Reduced Capital Upgrades

Replacement of the Vancouver LP Gas Distribution System will allow Terasen Gas to avoid a
number of capital upgrades to this system. Contained in Appendix E are photos of a typical LP
station of concern and a typical IP station that meets WCB requirements.
Replacing and upgrading of the Vancouver LP Gas Distribution System and tying it into the
existing DP system will allow removal of all of the existing LP regulating stations. The avoided
capital expenditure will be between $720,000 and $1,680,000 depending upon the actual
deficiencies existing at each station and site restrictions due to the following considerations:
•

Over time the WCB Occupational Health and Safety Regulation has been updated to ensure
worker safety. Significant changes have occurred with regard to ergonomic and deenergization requirements. With respect to the requirements of both of these issues, the
existing stations are deficient in varying degrees. The obvious ergonomic difficulty is that
the maintenance technician must lie on his front while attempting to perform equipment
checks and testing and also contend with poor lighting. With regard to de-energization the
stations lack isolation valves and thus when the technician performs work “bagging off” or
“double bagging off” is necessary to ensure worker safety; however, in performing these
operations, the worker may be exposed to leaking gas.

•

Many of the remaining 24 LP regulating stations do not meet the current Terasen Gas
pressure control station design standards. If this work were to not take place, capital
upgrades would likely be required on all LP regulating stations to bring them up to the
current applicable standard.
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6 Cost of Service Impact
Terasen Gas is requesting that it be granted permission to add total Project expenditures to rate
base, in the year immediately following completion. This proposed treatment of costs is
consistent with that which has been approved in past proceedings for other system integrity
initiatives which have been deemed to be in the interests of both customers and of the utility.
Furthermore, as work will be completed and put into service on a main-by main or “block-byblock” basis, Terasen Gas seeks as part of the approval to add work completed in each
calendar year to rate base with amortization commencing in the following year. AFUDC will be
earned on the asset before it goes into rate base.
Based upon the total construction cost estimate of $23.747 Million (including AFUDC), Terasen
Gas has estimated that over a 5 year period (2007 to 2011), on a levelized basis, the average
cost of service is $1.457 Million. When compared to the approved 2006 delivery margin of
$494.672 Million, this equates to an effective increase of approximately 0.29%.
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7 Other Applications and Approvals
7.1

Design, Construction and Operations

Design and construction approvals for the replacement of the Vancouver LP Gas Distribution
System will be obtained from the City in accordance with established agreements. Terasen Gas
representatives have met with City officials and described the Company’s plans and received a
favourable response to this work with no unusual concerns identified.
Terasen Gas has also discussed this Project with the British Columbia Safety Authority and has
received its support for this work. A Provincial Gas Inspector will work with Terasen Gas as
this Project proceeds.

7.2

Site Rezoning and Land Purchase

Site rezoning and land purchases are not required for the work associated with the
Replacement and Upgrading of the Vancouver LP Gas Distribution System.

7.3

Private Land Rights and Access Road Use

Private land rights and access road use will be in accordance with established agreements and
repairs will be completed to the standard existing prior to the work being undertaken.
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8 Public Consultation
Extensive communication will occur with residents as Terasen Gas prepares to replace each
section of the Vancouver LP Gas Distribution System. It is anticipated that public
communication will initially take the form of a written advisement followed by direct contact with
each resident to discuss his or her concerns. The general public and the customers of Terasen
Gas will also be provided with key contacts to address any of their specific concerns which are
unaddressed by the general communication.
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9 Resource Requirements
9.1

Organization

An experienced project manager, who will be assisted by a project specialist, will direct project
management and design.
Mechanical and system design will be provided by in house engineering resources; however,
any geotechnical design will be outsourced. Mechanical design is expected to be minimal as
the new PE system will rely on standard materials and components.
Due to the significant volume of work, actual replacement of the Vancouver LP Gas Distribution
System with standard DP system components will be carried out by contractor personnel,
trained and monitored by experienced Terasen Gas installation personnel. Contractor
resources are discussed further in Section 9.2. The contractor is expected to ensure that public
and worker safety, quality work, and customer satisfaction are of highest importance.
In summary, the following table indicates the resources required.
Table 7: Service Resource Requirements
Contract

Requirement Duration

Project Manager

Initially requiring full time commitment, will decrease to 33% during last year

Prime Contractor

Throughout project for all mains and services

Paving

Throughout project (City of Vancouver)

Flagging

Throughout project

Terasen Gas
Project specialist

Will decrease as project proceeds

Instructor

Training period at beginning of project and worker evaluation throughout

Installation crew

5 km of main and 310 services in each year and removal of stations as required

Distribution Mechanic 1

System pressure and flow control throughout project during contractor work

Install Coordinator 1

Planning of services and customer relations throughout project

Customer Service 1

Alter meter sets and house-piping as required throughout project
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9.2

Contractor Resource

To accomplish the replacement of the Vancouver LP Gas Distribution System over the
estimated Project term of two and one-half years, it was necessary to secure, through Terasen
Gas’ established RFP process, a qualified contract construction workforce for the entire period.
This was done by adding the LP work to the scope of the four-year standard construction
services contract, so as to secure the resources required, and to achieve a better pricing
scenario for the related types of construction work including that required for the Mission IP
project which is the subject of a separate CPCN application by Terasen Gas.
The intent is to award the construction services contract to a single contractor in order to
provide the contractor with a base line level of work for the term of the Project. Terasen Gas
has received bids from several companies interested in carrying out the work described in the
construction services contract. Upon review of the tenders received it is evident that this has
resulted in favourable construction rates. However, based on the terms of the tender and form
of contract it is important that this Project be initiated as quickly as possible so that the
contractor can obtain equipment and mobilize personnel in a timely manner and thus at
reasonable cost. However, based on the terms of the tender and form of contract, it is important
that this Project be initiated as quickly as possible so that the contractor can obtain equipment,
mobilize personnel in a timely manner, and take advantage of the summer construction period,
resulting in cost savings for the Project. A delay in awarding and initiating the work will result in
higher unit costs and thus will increase the total cost of the Project.
It is intended that the construction services contract will include the following terms:
•

Tiered pricing based on volumes of LP replacement work;

•

Contract award date of June 1st, 2006 and an expiry date May 31st, 2010;

•

Option to renew every 24 months;

•

CPI increases every second year;

•

Pay items for sand and gravel, traffic control, saw cutting, and trucking;

•

Requirement for quality framework and reporting; and
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•

Factory focus performance breakdown measures and controls.

Any contractors hired to carry out work are required to conform with all existing Occupational
Health and Safety Regulations and will be expected to take all reasonable measures to ensure
there is no additional risk to the safety of the public as a result of the work. As such, their
performance will be measured to ensure high standards of public and worker safety; quality
work; and customer satisfaction are maintained throughout the term of the contract.

9.3

Materials

The majority of the materials used for this Project are standard materials used in Terasen Gas’
gas distribution system, namely PE pipe and fittings; however, as a result of the significant size
of the Project, Terasen Gas feels that it is the opportune time to expand the use of two new
technologies for the benefit of its customers.

9.3.1 OPCO Regulators
Terasen Gas has recently worked with the BC Safety Authority to be granted approval to use a
new type of regulator throughout its system. The OPCO regulator is similar to existing
technologies; however, it has an additional safety feature that prevents the venting of gas when
the regulator senses a downstream pressure that is too high. The primary benefit of this feature
is that the BC Safety Authority was able to approve its use with reduced clearance requirements
(i.e. less than those specified by the B.C. Gas Safety Code), allowing for greater flexibility with
respect to meter set location and a lower probability that costly regulator vent piping will be
required 8 . The incremental cost of implementing this new technology is approximately $150.00
per regulator installed; however often this cost will be the lower cost option compared to either
extending the service to a regulation compliant location or installing regulator vent piping from a
traditional regulator. Terasen Gas expects to install approximately 2100 of these regulators
throughout the areas associated with this Project.

9.3.2 Electrofusion Joints and Service Tees
Terasen Gas has been introducing electrofusion fittings into its system on a gradual basis;
however, with the increasing sophistication of the associated control devices Terasen Gas
believes that this Project is an opportunity to expand the use of electrofusion joints and service
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fittings due to lesser training requirements and greater control over fusion quality and records.
The expected incremental cost of implementing this technology is approximately $21.00 per
main connection; however, this is offset by fewer training requirements and higher fusion
quality.

8

Clearance and venting requirements are specified in the B.C. Gas Safety Code.
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Appendix A
Seismic Risk Assessment of BC Gas Transmission and Intermediate Pressure Natural
Gas Pipeline System in the Lower Mainland Region, EQE International, March, 1994

Appendix B
Cost Estimate Calculations
Appendix C
Map

Appendix D
Photographs of corroded pipe

Appendix E
Typical LP Station – Ergonomic and De-energization Concerns
Typical IP Station – Easy Access and Isolation Valves
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Appendix B

Low Pressure Replacement Project Cost - Low
Estimate (5 km company install)

Line Item

Base Year
Unit Cost*

2006
Quantity (units
of main,
services or
meters)

Unit Cost
(Base Year
Item Cost for plus x %
inflation)
2006

2007
Quantity
(units of main,
services or
Item Cost for
meters)
2007

2008
Unit Cost
(Base Year
plus y %
inflation)

Quantity (units of
main, services or
meters)

Item Cost for
2008

Unit Cost
(Base Year
plus z%
inflation)

Total Activity

2009
Quantity
(units of
main,
services or

Rationale

Item Cost for 2009

Project Management

Project Management

500

240

140000

500

180

90000

500

90

45000

500

0

0

Training & Evaluation

500

80

40000

510

40

20400

520.2

40

20808

530.604

0

0

16.2

23600

382320

16.524

35200

581644.8

16.85448

36200

610132.176

17.1915696

0

0

160000

1

160000

163200

1

163200

166464

1

166464

169793.28

0

0

41.85

5000

209250

42.687

5000

213435

43.54074

5000

217703.7

44.4115548

0

0

300 workdays at $500 per day per year.
80% first year, then 60%, then 30%.
20k in YR 1 for regulatory and public
communication
Instructor initially provides training and
qualification course and then continuing
refresher and evaluation.

Mains
Company office labour - mains plan
Company field labour - mains and services inspect
Company field labour - mains install

Contract labour - gas mains install

35.5725

18600

661648.5

37.351125

30200

58.05
18.9

23600
23600

1369980
446040

60.9525
19.278

35200
35200

2145528
678585.6

Company office labour - services plan

135

1763

238005

137.7

2832

Permits

120

176.3

21156

120

0.666666667 106666.6667

Contract labour - other
Materials - mains

1128003.975 39.21868125

31200

1223622.855 41.17961531

0

0

64.000125
19.66356

36200
36200

2316804.525 67.20013125
711820.872 20.0568312

0
0

0
0

389966.4

140.454

2505

351837.27

143.26308

0

0

283.2

33984

120

250.5

30060

120

0

0

163200

0.666666667

108800

166464

0.666666667

110976

169793.28

0

0

Office planning work as has occurred in
95000 the past. Labour inflated 2% per year.
DM1 to provide system control. Wage
rate inflated 2% per year
Company install labour if used. 2%
inflation applied.
Gas contract labour resources, inflation
held to 5% per year due to long term
contract. Could be as high as 10% per
year per BC trades advise. 15%
CONTRACTOR ADVANTAGE
APPLIED TO BASE RATE.
Contract labour resources, inflation
suggested be 5% per year. Could be as
high as 10% per year per BC trades
advise
Materials inflated at 2% per year.

Services & Meter Sets

Company field labour - meter sets

160000

Company field labour - services relations

80000

1

80000

81600

1

81600

83232

1

83232

84896.64

0

0

Company field labour - services install

348.75

310

108112.5

355.725

310

110274.75

362.8395

310

112480.245

370.09629

0

0

Contract labour - gas services install

Contract labour - other
Materials - services

Materials - Low clearance regulators

296.4375

1453 430723.6875

311.259375

2522

784996.1438 326.8223438

2195

717375.0445 343.1634609

0

0

1336002.609 560.0010938
410476.815
167.14026

0
0

0
0

0

0

483.75
157.5

1763
1763

852851.25
277672.5

507.9375
160.65

2832
2832

1438479
454960.8

533.334375
163.863

2505
2505

83

528.9

43898.7

84.66

849.6

71927.136

86.3532

751.5

64894.4298

88.080264

Office planning work as has occurred in
7100 the past. Labour inflated 2% per year.
10% of services will require housepiping
altered. No inflation applied to permit
cost.
Senior CS 1 alters housepiping and sets
all meter sets; 2/3 of year, wages
inflated 2% per year
IC1 to maintain customer relationship in
field
Company install labour if used. 2%
inflation applied. # est'd from 0.062
per/metre of main
Gas contract labour resources, inflation
held to 5% per year due to long term
contract. Could be as high as 10% per
year per BC trades advise. 15%
CONTRACTOR ADVANTAGE
APPLIED TO BASE RATE.
Contract labour resources, inflation
suggested be 5% per year. Could be as
high as 10% per year per BC trades
advise
Materials inflated at 2% per year.
30% of services will require low
clearance regulators, 2006 incremental
of $83. 2% inflation applied to
incremental value.

Materials - Electrofusion PTT

21

1453

30513

21.42

2522

54021.24

21.8484

2195

47957.238

22.285368

0

Electrofusion to be used by contractor to
connect services to mains. 2% inflation
applied to incremental value.

0

Stations
Company field labour - station removal

6000

5

30000

6120

10

61200

6242.4

9

56181.6

6367.248

0

0

Surface Rehabilitation - station removal

9000

5

45000

9450

10

94500

9922.5

9

89302.5

10418.625

0

0

Total Budget
Calendar Year
Regulatory Alignment
Mains
Services
Meters
Other Costs
Total
Unit Price for Mains
Unit Price for Services
Unit Price for Meters
Unit Price for "Other Costs"

$5,673,838

$8,705,507

$8,723,132

$3,229,239
$2,017,878
$171,721
$255,000
$5,673,838
$136.83
$1,144.57
$97.40
$0.04706

$4,910,397
$3,314,298
$214,711
$266,100
$8,705,507
$139.50
$1,170.30
$75.82
$0.03153

$5,246,548
$3,059,361
$205,930
$211,292
$8,723,132
$144.93
$1,221.30
$82.21
$0.02482

$0

Mains
Services
Meters
Other
Total check
Stn lab
Stn land
Total stns
Other remainder

Company labour to stop off, remove
station and then rehabilitate ground.
24 Inflation of 2% per year.
Materials used to rehabilitate. Higher
than normal inflation due to local
construction; 5% per year.

$23,102.5 X 1000

$13,386,184
$8,391,537
$592,363
$732,392
$23,102,477
147381.6
228802.5
376184.1

Rounded off Figures for CPCN
13386.2
8391.5
592.4
732.4
23102.5

376.2
356.2
732.4

AFUDC Calculation
Spending
January
February
March
April
May
June
July
August
September
October
November
December
Total
Cummulative

Spending
$0
$0
$14
$14
$14
$14
$14
$14
$14
$14
$14
$12
$138

6.00%
AFUDC
$0
$0
$2,837
$5,688
$8,553
$11,433
$14,327
$17,236
$20,159
$23,097
$26,049
$29,016
$158,395

$0
$0
$570,221
$1,143,293
$1,719,230
$2,298,047
$2,879,758
$3,464,378
$4,051,921
$4,642,402
$5,235,835
$5,832,233
$5,832,233

$138

$158,395

$5,832,233

Total

$0
$0
$14
$14
$14
$14
$14
$14
$14
$14
$14
$11
$137

6.00%
AFUDC
$0
$0
$4,353
$8,727
$13,124
$17,542
$21,983
$26,445
$30,930
$35,438
$39,968
$44,520
$243,030

$0
$0
$874,904
$1,754,182
$2,637,857
$3,525,950
$4,418,484
$5,315,480
$6,216,961
$7,122,950
$8,033,469
$8,948,537
$8,948,537

$0
$0
$14
$14
$14
$14
$14
$14
$14
$14
$14
$16
$142

$0
$0
$4,362
$8,745
$13,150
$17,578
$22,027
$26,499
$30,993
$35,509
$40,048
$44,610
$243,521

$0
$0
$876,675
$1,757,733
$2,643,196
$3,533,087
$4,427,427
$5,326,239
$6,229,545
$7,137,367
$8,049,728
$8,966,653
$8,966,653

$275

$401,425

$14,780,770

$417

$644,946

$23,747,423

Spending

AFUDC Calculation Assumptions:
Each year's spending is capitalized at the end of the year
Spending occurs from February to December each year and the costs are spread evenly over the 10 months.

6.00%
Total

Spending

AFUDC

Total

Appendix B2
Vancouver LP Replacement CPCN
Project Costs by Phases
Phase 1
1.0 Dunbar

Capital Expenditure
2006
2007
$3,229,235
$613,800
$2,017,877
$1,284,989
$5,247,112
$1,898,789
$171,716
$83,250
$171,716
$83,250
$255,010
$62,494
$255,010
$62,494

Mains
Services
Meters Sets
Other Costs

1.0 Dunbar Total

$
Retirement Value

5,673,838

$

Phase 2
2.0 Kerrisdale

Meters Sets
Other Costs

$

-

$

Phase 3
3.0 Marpole

Meters Sets
Other Costs

$

-

$

$

-

$

Phase 4
4.0 UBC

Meters Sets
Other Costs

$

-

$

(500)

Asset
Retirement

2008

$

-

(300) $

-

413,266

$6,247,707
$

(400)

$ 4,783,677

(500) $

-

$

Page 1 of 2

-

CapEx
Total

$0
$0
$0
$0
$0
$0
$0

-

$ 2,013,304

CapEx
Total

$5,196,943
$

(500)

Capital Expenditure
Asset
2007
2008
Retirement
$0
$0
$869,592
$0
$0
$1,025,892
$0
$0
$1,895,484
$0
$0
$69,056
$0
$0
$69,056
$0
$0
$48,764
$0
$0
$48,764

2006
Mains
Services

4.0 UBC Total

(200) $

$7,718,372

Capital Expenditure
Asset
2007
2008
Retirement
$0
$251,100
$2,927,626
$0
$140,436
$1,630,436
$0
$391,536
$4,558,062
$0
$9,098
$109,750
$0
$9,098
$109,750
$0
$12,632
$115,864
$0
$12,632
$115,864

Mains
Services

Retirement Value

-

6,247,707

(100) $

2006

3.0 Marpole Total

$

CapEx
Total

$0
$0
$0
$0
$0
$0
$0

$

Capital Expenditure
2007
$0
$4,045,500
$0
$1,888,864
$0
$5,934,364
$0
$122,373
$0
$122,373
$0
$190,969
$0
$190,969

Mains
Services

Retirement Value

2,044,533

(300) $

2006

2.0 Kerrisdale Total

$

Asset
Retirement

2008

CapEx
Total

$2,013,304

Retirement Value

$

Phase 5
5.0 Riley Park

-

Mains
Services
Meters Sets
Other Costs

Retirement Value

$

-

$

(50) $

Total CapEx All Phases
LP Replacement Project
Mains & Services

$

Asset Retirement

$

Total Operating Savings
LP Replacement Project
Service Delivery Improvements
Reduced Station Operating Costs

(300) $

(300) $

(600)

Capital Expenditure
Asset
2007
2008
Retirement
$0
$0
$1,449,320
$0
$0
$403,029
$0
$0
$1,852,349
$0
$0
$27,129
$0
$0
$27,129
$0
$0
$46,652
$0
$0
$46,652

2006

5.0 Riley Park Total

$

$

-

$ 1,926,131

(300) $

(400) $

$1,926,131
(750)

Capital Expenditure
2006
2007
2008
5,673,838 $ 8,705,506 $ 8,723,112
(450) $

(1,600) $

Operating Savings
2006
2007
25%
50%
$
135,000 $
135,000 $
$
62,600 $
62,600 $
$
49,400 $
98,800 $
Note the formula here.

(700) $

$23,102,456
(2,750)

2008
75%
135,000 (No water problems)
62,600 (Reduced operating req'ts and tra
148,200 The total potential savings are
each year but can only be imple
at a time.

Notes:
1) Please note that a minor variance of $20 is acknowledged between this model and the Final Project Estimate.
This variance is due to rounding.
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CapEx
Total
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Low Pressure System - Vancouver
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Appendix E

Typical Congested LP Station

Typical Easy Access DP Station

