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For:

Scott A. Thomson
Vice President,
Finance & Regulatory Affairs

16705 Fraser Highway
Surrey, B.C. V3S 2X7

August 4, 2004 Tel: 604-592-7784
’ Fax: 604-592-7890

. . . L Email: scott.thomson@tersengas.com
British Columbia Utilities Commission www.terasengas.com

6th Floor, 900 Howe Street
Vancouver, B.C. V6Z 2N3

Attention: Mr. R.J. Pellatt
Commission Secretary

Dear Sirs:

Re:  Terasen Gas (Vancouver Island) Inc. (“TGVI")
Application for a Certificate of Public Convenience and Necessity (CPCN”)
LNG Storage Project

Pursuant to Section 45 of the Utilities Commission Act, TGVI hereby files with the
British Columbia Utilities Commission (“Commission”) twenty (20) copies of an
Application for a CPCN to construct and subsequently operate a new LNG Storage
Facility. This LNG facility is to be constructed at a location referred to as Mount Hayes,
in the Cowichan Valley Regional District near Ladysmith. TGVI will post the Application
on the TGVI website at www.terasengas.com under Publications, Vancouver Island,
and then BCUC.

TGVI filed its 2004 Resource Plan with the Commission on June 18, 2004 in
accordance with the Resource Planning Guidelines released by the Commission in
December 2003.

TGVI requests that the Commission’s review of its 2004 Resource Plan and this CPCN
Application take place concurrently. Many of the issues to be reviewed by the
Commission and interested parties are common to both documents and a merging of
the two processes will eliminate any duplication or overlap of activities associated with
each review. Streamlining the process in this manner will also more specifically focus
the review on the economic justification of the LNG Storage Project.

If there are any questions on the attached reports prior to our meeting, please contact
Mike Davies, P.Eng. at 604-592-7836.

Yours very truly,

TERASEN GAS (VANCOUVER ISLAND) INC.

Original signed by Tom Loski

Scott A. Thomson
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IN THE MATTER OF the Utilities Commission Act, R.S.B.C. 1996, Chapter 473 (the
"ACt")

AND IN THE MATTER OF an Application by Terasen Gas (Vancouver Island) Inc.
("TGVI" or the "Company") for a Certificate of Public Convenience and Necessity (“CPCN”)
pursuant to Section 45 of the Act.

To: The Secretary
British Columbia Utilities Commission
6th floor, 900 Howe Street
Vancouver, B.C. V6Z 2N3

1. APPLICATION
1.1 APPLICANT

1.1.1 NAME, ADDRESS AND NATURE OF BUSINESS

TGVI is a company incorporated under the laws of the Province of British Columbia
and is a wholly owned subsidiary of Terasen Inc. ("TI"). TGVI maintains an office
and place of business at 1111 West Georgia Street in the City of Vancouver in the
Province of British Columbia, V6E 4M4.

TGVI operates a high-strength steel transmission pipeline beginning in Coquitlam
and crossing the Strait of Georgia from Powell River to the Courtenay-Comox area.
TGVI delivers natural gas to approximately 80,000 homes and businesses and
seven pulp mills.

1.1.2 FINANCIAL CAPABILITY OF APPLICANT

TGVl is regulated by the British Columbia Utilities Commission ("BCUC" or
"Commission"). TGVI is capable of financing this Liquefied Natural Gas ("LNG")
storage facility either directly or through its parent, TI. Tl has credit ratings for
unsecured debentures from Dominion Bond Rating Service, Moody's Investors
Service and Standard and Poor's of A (low), A3 and BBB-, respectively. Tl has,
through its subsidiary companies, completed large-scale system implementation
projects and has the financial capacity to undertake them by means of borrowing
and from funds internally generated from business operations.

1.1.3 TECHNICAL CAPABILITY OF APPLICANT

TGVI delivers natural gas to approximately 80,000 homes and businesses and
seven pulp mills on the Sunshine Coast and Vancouver Island. TGVI has
designed, constructed, and operated its system of integrated high-pressure and
low-pressure pipelines since 1991 when the Vancouver Island Natural Gas
Pipeline was completed. TGVI and its affiliate Terasen Gas Inc. ("TGI") operate
more than 30,000 kilometres of gas transmission and gas distribution mains and
service lines in British Columbia.
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1.1.4 NAME, TITLE AND ADDRESS OF CONTACT
Communications with respect to this Application should be addressed to:

S.A. Thomson, C.A.

Vice President, Finance and Regulatory Affairs
Terasen Gas (Vancouver Island) Inc.

16705 Fraser Highway

Surrey, B.C. V3S 2X7

Phone: (604) 592-7784
Facsimile: (604) 572-7620
E-mail: scott.thomson@terasengas.com

1.1.5 NAME, TITLE AND ADDRESS OF LEGAL COUNSEL

Legal counsel for this Application is:

S.M. Richards

General Counsel, Chief Risk Officer & Corporate Secretary
Terasen Gas (Vancouver Island) Inc.

1111 West Georgia Street

Vancouver, B.C. V6E 4M4

Phone: (604) 443-6631
Facsimile: (604) 443-6630

1.2 PROJECT DESCRIPTION

TGVI proposes to construct and operate a new LNG storage facility to be constructed at a
location referred to as Mount Hayes, in the Cowichan Valley Regional District ("CVRD")
near Ladysmith (the “Project”). The LNG facility will provide storage capacity and peaking
resources for TGVI.

The Mount Hayes location in the CVRD is approximately 6 km northwest of Ladysmith.
Rezoning of the site for LNG facility use was approved by the CVRD on

May 26, 2004 after a comprehensive consultation process. The property, owned by
Weyerhaeuser Company Limited ("Weyerhaeuser"), has been optioned by TGVI through a
two-year option agreement.

The addition of the Project to the TGVI system will increase the overall capacity to serve
existing and new firm demands on the system and will also provide opportunity to reduce
the costs of the natural gas supply portfolio for TGVI’s sales customers. By holding LNG
capacity, TGVI customers will avoid the cost of downstream storage, seasonal pipeline
capacity or baseload pipeline capacity that will otherwise be required. As well, since the
size of the LNG facility will be greater than TGVI’s immediate needs, TGVI can offer
storage services to TGl and others in the region at the market price of storage. This will

Page 2



Terasen

TGVI LNG Storage Project Gas

1.3

serve to mitigate the revenue requirement associated with the Project until such time as
the capacity is required to serve growing demand in TGVI’s service territory.

TGVI is confident that if the major LNG facility contract (for Engineering, Procurement and
Construction of the storage facility) is awarded by January 1, 2005, the LNG facility can be
constructed in approximately thirty months, leaving approximately four months to
sufficiently fill the tank for the first heating season’s requirements beginning on

November 1, 2007. Other components of the project including connecting facilities are not
on the critical path and can be readily completed within the overall schedule.

TGVI has completed a cost estimate for the Project based on information supplied by
consultants and contractors, and utilizing TGVI and TGI experience in project
management of other major capital projects. The estimated direct capital cost is $94.4
million ($2004).

Operating costs for the Project have been determined from TGI experience operating the
Tilbury LNG facility in Delta, B.C. and from TGVI and TGl experience operating
transmission pipelines throughout B.C. The estimated annual operating costs are
approximately $1.5 million ($2004).

PROJECT JUSTIFICATION

Demand for natural gas on Vancouver Island and the Sunshine Coast has seen
considerable growth since construction of the TGVI system, with growth expected to
continue in the future. TGVI's system currently relies on peaking gas arrangements with
the Vancouver Island Gas Joint Venture ("VIGJV") and BC Hydro to meet the gas
requirements of the Core' market during periods of peak demand. With the growth in
demand expected by 2007, TGVI has concluded that the addition of new facilities will be
required.

TGVI submitted its 2004 Resource Plan to the BCUC in June 2004. The Resource
Planning process reviewed options for addressing this requirement for new facilities and
showed that an on-system LNG facility is a common component of the preferred portfolios
for the most likely demand scenarios. While the benefits of portfolios with LNG increase
with the addition of demand that might result from BC Hydro’s Vancouver Island Call For
Tenders ("VI CFT") process or the extension of natural gas service to Whistler, LNG is the
preferred resource to increase capacity to the Island Cogeneration Project (“ICP”) and
meet forecast growth of the core market.

TGVI has determined that the Project is technically feasible. TGI has operated gas storage
in the Lower Mainland for over thirty-three years. TGVI and TGI have a highly skilled and
trained workforce which has the requisite experience in natural gas facility design,
construction, project management and operations to construct and operate the proposed
facilities. TGVI has installed and operated the Vancouver Island transmission and
distribution system reliably since start-up in 1991. External engineering and environmental
consultants will supplement TGVI and TGI staff where required.

' Core sales customers are high priority customers who have no alternate fuel standby, primarily residential and commercial
customers.

Page 3



For:

Terasen

TGVI LNG Storage Project Gas

1.4

1.5

COST OF SERVICE

Net Present Value analyses show that the LNG Storage Portfolio is the preferred
alternative for meeting TGVI's requirements in the future, primarily because it supports the
Company'’s ability to provide natural gas service to its customers at the least delivered
cost.

One of TGV/I's principle objectives for rate design is to maintain competitive rates for
customers, which in turn supports long-term financial sustainability of the utility. Use of the
Project in conjunction with other TGVI transmission assets is planned to make the most
efficient use of the combined system and thereby minimize costs that need to be
recovered from sales and transport customers.

An evaluation of the impact to the customer’s costs concludes that over the long term,
TGVI's costs to provide natural gas services to the Core market customers are competitive
with the costs of alternate fuels. This allows the Company to continue to offer competitive
rates to these customers and supports TGVI's long-term financial sustainability.

The results of analyses also show that the LNG Storage Portfolio will allow TGVI to offer
firm transportation services at comparable or lower rates than is currently available. As is
the case for the Core customer, this benefit is expected to increase if new generation or

other loads are added to the system.

REGULATORY REVIEW OF CPCN APPLICATION

TGVI requests that the Commission’s review of its 2004 Resource Plan and this CPCN
Application take place concurrently. Many of the issues to be reviewed by the BCUC and
interested parties are common to both documents and a merging of the two processes will
eliminate any duplication or overlap of activities associated with each review. Streamlining
the process in this manner will also more specifically focus the review on the economic
justification of the Project.

ALL OF WHICH is respectfully submitted.

August 4, 2004.

TERASEN GAS (VANCOUVER ISLAND) INC.

Original signed by Tom Loski

Scott A. Thomson
Vice President, Finance and Regulatory Affairs
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2. INTRODUCTION

TGVI proposes to construct and operate a one Bcf LNG storage facility to be constructed at a
location near Mount Hayes in the CVRD and to be in-service in 2007. Natural gas will be
delivered to the facility using available transmission pipeline capacity during the off peak
season, stored as a liquid and then liquefied to meet requirements during periods of high
demand. The direct cost of the Project is estimated at $94.4 million.

TGVI’s 2004 Resource Plan was filed with the BCUC on June 18 2004. The Resource Plan
provides an assessment of the capability of TGVI's committed resources to meet current and
future demands on the system, including the potential for new generation loads, and concludes
that new facilities will be required as early as the winter of 2007. A number of alternative
resource portfolios were evaluated against TGVI's planning objectives:

o Ensure reliable and secure supply
e Provide service to customers at the least delivered cost
e Reduce rate volatility

e Balance socio-economic and environmental impacts

In this context, the addition of an LNG facility on Vancouver Island was identified as a key
component of the preferred resource portfolio to meet future requirements under a range of
demand scenarios. From a cost-impact perspective alone, the LNG Storage Portfolio is a
competitive alternative to other resource options if no new generation loads are developed on
Vancouver Island, and is the least-cost alternative if new generation loads are developed. In
addition the Project will deliver additional benefits through enhanced security of supply and
operational flexibility and reduced rate volatility. This CPCN Application seeks approval of the
LNG Storage Project.

The Project is expected to deliver both system capacity and natural gas commodity benefits to
TGVI's customers. These benefits will allow the utility to continue to offer competitive transport
and sales rates to its customers and will support the long-term financial viability of the utility. In
addition, the Project will enable TGVI to provide storage services and other benefits to TGI,
thereby mitigating the impact of the cost of the facility to TGVI’'s customers and reducing the risk
of unforeseen demand reductions.
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3. BACKGROUND

TGVI first identified a Vancouver Island LNG facility in 2003 as a viable and more cost-effective
solution to meeting future demands on Vancouver Island than the proposed Georgia Strait
Crossing (“GSX”), a joint BC Hydro/Williams pipeline project. BC Hydro had applied for approval
of the Vancouver Island Generation Project (“VIGP”) at Duke Point and proposed to use GSX to
provide firm transportation service to both the existing ICP and VIGP. TGVI currently provides
natural gas transportation service to ICP.

BC Hydro requires new generation capacity on Vancouver Island to meet dependable capacity
requirements in 2007 when the existing HVDC submarine cable system is to be retired. In
September 2003, the BCUC denied BC Hydro’s VIGP CPCN Application on the basis that
insufficient evidence had been provided to conclude VIGP was the most cost-effective solution
to meeting Vancouver Island's electric capacity and reliability. The BCUC decision also
encouraged BC Hydro to solicit proposals from the independent power market to meet the
generation capacity requirement and to consider natural gas transportation options offered by
TGVI as well as GSX. As a result of that decision, BC Hydro has issued a VI CFT for proposals
to provide 150 to 300 MW of generation capacity located on Vancouver Island which must
achieve commercial operation by 2007. The VI CFT process is expected to conclude in October
2004.

Since the BCUC decision on VIGP, TGVI has continued preliminary development activities to
confirm the technical and economic feasibility of the Project, and to ensure that the Project can
be put in service to meet BC Hydro’s 2007 requirement for service to meet the firm
requirements of ICP and any new generation loads. Following a comprehensive community
consultation process, the Mount Hayes site was identified as the preferred location for the
Project. TGVI received the necessary approvals from the CVRD to develop the Project on the
site in May 2004.

The need and justification for the Project is supported by TGVI's Resource Planning process. As
described in the BCUC guidelines, “Resource Planning is intended to facilitate the selection of
cost-effective resources that yield the best overall outcome of impacts and risks for ratepayers
over the long run”. The Resource Plan filed in June 2004 examines various resource portfolios
to meet future demands on TGVI's system over the planning period ending in 2026, including
the availability and cost effectiveness of committed and potential new resources such as
storage, compression or pipeline looping, and industrial curtailment.

Since the planning period extends beyond the term of the current BC Hydro Peaking Agreement
and the VIGJV Peaking Gas Management Agreement ("PGMA"), the Resource Plan considers
industrial curtailment as a potential resource option to replace existing commitments when they
expire. Industrial curtailment, as it is discussed in the Resource Plan, is where an industrial
customer curtails its use of gas in order to make its gas supply or transmission capacity
available to the utility. The utility then uses the gas supply or transmission capacity to provide
service to its residential and commercial sales customers during periods of peak demand.
Curtailment as discussed in this Application is intended to reflect such arrangements and could
include new peaking gas agreements such as those TGVI currently has in place with the VIGJV
and BC Hydro.
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4. DEMAND FORECAST

Section 3 of the Resource Plan describes the forecasts of gross demand used to determine the
preferred resource portfolio. In addition to long-term core customer growth, these forecasts are
characterized by a step change in demand as early as 2007 due to firm requirements of ICP,
potential impact of BC Hydro's VI CFT process, potential contract changes for the VIGJV, and
potential conversion of the Whistler region to natural gas service.

The Base forecasts for TGVI, Terasen Gas (Squamish) Inc. ("TGS"), and VIGJV represent the
most likely demand requirements for these customers; for BC Hydro, demand in addition to that
required for ICP is uncertain and depends on the outcome of the CFT process. To address this
uncertainty, the Base + 0 and the Base + 45 gross demand forecasts are both used in this
Application to bracket the most likely range of demand expected.

e Base + 0 TJ/d: Base forecast components with no new gas-fired generation (0 MW of new
gas-fired generation)

o Base + 45 TJ/d: Base forecast plus 45 TJ/d from new gas-fired generation (250 to 300 MW
of new gas-fired generation)

Component forecasts for the Base gross demand forecast are contained in Appendix 3.

It is expected that TGVI will continue to serve the ICP load over the long term with ICP’s firm
contract demand increasing from 38 TJ/day to 45 TJ/day which is representative of the full
operating requirement of the facility. This requirement is common to both the Base + 0 and the
Base + 45 forecasts.

In its 2004 Integrated Electricity Plan?, BC Hydro has assumed a contract demand of 45 TJ/day
in estimating the costs for obtaining firm gas supply for ICP. In addition to the requirement for
ICP, BC Hydro has also identified a future gap between electricity supply and demand on
Vancouver Island from 150 megawatts ("MW") to 300 MW. In order to fill this supply gap, BC
Hydro has recently initiated the VI CFT process. The outcome of the process and its impact on
gas demand will not be known until near the end of 2004. To date, eleven bidders have been
pre-qualified to submit tenders under the VI CFT process. Of the eleven pre-qualified bidders,
nine rely on gas fired generation as the means to produce electricity. In its 2004 Integrated
Electricity Plan®, BC Hydro considers three possible outcomes of the VI CFT process; a low of
less than 150 MW, a medium of 150 MW, and a high of up to 300 MW. The Base + 0 and Base
+ 45 forecasts bracket the range considered by BC Hydro.

In addition to consultation for the Resource Plan, TGVI continues to work with BC Hydro to
provide information. This information will enable BC Hydro to estimate the cost of gas
transportation solutions for current and potential facilities. BC Hydro may become responsible
for providing gas transportation as a result of the VI CFT.

2 BC Hydro 2004 Integrated Electricity Plan, Part 6 Portfolio Evaluation Results, page 12
® BC Hydro 2004 Integrated Electricity Plan, Part 6 Portfolio Evaluation Results, page 24
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5.1

5.2

PROJECT DESCRIPTION

PROJECT SCOPE

The Project consists of a new 1.0 Bef LNG facility to be constructed at a location referred
to as Mount Hayes, in the CVRD near Ladysmith.

TRANSMISSION SYSTEM

Natural gas is received at the V1 compressor station in Coquitlam from the Terasen Gas
Coastal Transmission System ("CTS") at a contracted minimum suction pressure of 260
psig. The delivery pressure for transmission to customers is increased to 2,160 psig
Maximum Operating Pressure ("MOP") via three gas turbine driven compressors at the V1
Compressor Station, one gas turbine driven compressor at the V3 Port Mellon
Compressor Station and one gas turbine driven compressor at the V4 Texada Compressor
Station. Natural gas is thereby transported through 615 km of pipeline, including dual
marine crossings of the Georgia and Malaspina Straits, to various metering and pressure
regulating stations located near customers and communities being served on the
Sunshine Coast and Vancouver Island. The delivery pressure is reduced at these stations
to 500 psig or less, depending on load and customer requirements.

The V4 Compressor Station was installed as a short-term facility under a Compressor
Funding Agreement ("CFA") with BC Hydro and is subject to decommissioning if system
demand is insufficient for TGVI to reimburse BC Hydro in order to retain the station. For
the purposes of system assessment, it is assumed that the V4 compressor station will be
retained on the basis that the BC Hydro demand at the ICP generating facility is supported
by a long-term transportation agreement with TGVI. The following Figure 5.2 outlines the
route and basic components of the existing TGVI transmission system.
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Figure 5.2
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Existing TGVI Transmission System

5.2.1 System Design Criteria — Operating Pressures

Through many years of operations, TGVI has determined that under normal
conditions, transmission pressures are most stable at 1000 psig or higher and that
the lowest pressure to ensure system recovery is 700 psig. 700 psig allows for a
reserve relative to the maximum customer delivery pressure of 500 psig on
transmission laterals and also provides a short duration reserve in the event of
system upsets or system flow exceeding forecasts and/or nominations. On this
basis, forecast design day events are modelled with the 700 psig minimum and
forecast normal year pressure events are modelled with the 1000 psig minimum.
The discharge pressures at the compressor stations are limited to 2160 psig since
this is the licensed MOP.
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Current System Capacity

TGVI continues to experience strong demand for natural gas in its service area. To
ensure that demand growth can be met, TGVI continually evaluates the ability of its
transmission system to deliver the required loads. The evaluation provided in
Section 5 of the Resource Plan concludes that present installed system design
capacity (including V4) of approximately 155 TJ/day will not be sufficient to satisfy
the 2007 Forecast Peak Day demand.

Resource Options

TGVI considered several alternatives to address the above forecast system
capacity shortfall including:

o LNG Storage — an LNG storage facility followed by phased pipe and
compression additions.

o Pipe & Compression ("P&C") — phased pipe and compression additions.

o Pipe Compression & Curtailment ("PC&C") — phased pipe and compression
additions with industrial curtailment

The alternatives and key components are identified and described in detail in the
TGVI 2004 Resource Plan. The Resource Plan concluded that an LNG facility
commissioned in 2007, combined with compression and pipe looping as required
by 2007 or later to meet future incremental demand, represents the best alternative
for TGVI and its customers.

LNG Storage Utilization

The Project, which will interconnect with the transmission system just north of
Ladysmith on Vancouver Island, has been designed to inject gas into the system at
flow rates of up to approximately 100 TJ/day and at the system MOP of 2160 psig
as required throughout the heating season. The only limitation on the LNG use is
the LNG storage capacity. The maximum storage capacity for one heating season
is 1075 TJ, assuming that the tank is not partially refilled during the heating
season.

TGVI intends to sell available storage capacity above that which is needed to meet
the expected forecast demand in any given year.

In order to ensure that the existing system is fully utilized and that maximum value
is obtained for the sale of available storage, the system was modeled to make the
most efficient use of the combined system thereby minimizing the costs that need
to be recovered form TGVI's sales and transport customers. Subsequent additions
(compression and looping) are triggered only when TGVI's forecast demand
requires the full LNG storage volume.
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This is illustrated by load duration curves included in Appendix 9 for the Base + 0
and Base + 45 forecasts which outline the initial year, the year before the next
capital addition and the year after the next capital addition as follows:

Base + 0 Forecast

Figures 1, 2 and 3 illustrate load duration curves for 2007 (initial year), 2018
(before next addition), and 2019 (after next addition).

Base + 45 Forecast

Figures 8, 9 and 10 illustrate load duration curves for 2007 (initial year), 2018
(before next addition), and 2021 (after next additions).

Pressure profiles for the transmission system demonstrate how the system
operates with and without the LNG facility injecting gas. This is illustrated by the
pressure profiles for the Base + 0 and Base + 45 forecasts in 2018 which show the
pressure profile for the design peak day, the last day LNG is sent out and the day
after LNG has stopped being sent out. The three profiles are also shown overlaid
for each forecast.

Base + 0 Forecast in 2018

Figures 4, 5 and 6 show the pressure profile during the design peak day, during
day 74 of the design year (the last day that the LNG is sent out), and during
day 75 (after the LNG has stopped being sent out). Figure 7 overlays all three
pressure profiles to show the relative differences.

Base + 45 Forecast in 2018

Figures 11, 12 and 13 show the pressure profile during the design peak day,
during day 74 of the design year (the last day that the LNG is sent out), and
during day 75 (after the LNG has stopped being sent out). Figure 14 overlays
all three pressure profiles to show the relative differences.

5.3 DESIGN BASIS - LNG FACILITY

A site has been selected at a location referred to as Mount Hayes, approximately 6 km
NW of Ladysmith. Rezoning of the site for LNG facility use was approved by the CVRD on
May 26, 2004. The property, owned by Weyerhaeuser Company Limited (Weyerhaeuser),
has been optioned by TGVI (through a two-year option agreement).

TGI owns and operates a 0.6 Bcf LNG facility, located on Tilbury Island in the municipality
of Delta. The TGVI LNG Project is based on the experience and expertise of TGl in
upgrading, maintaining and operating the Tilbury LNG facility which has been in service
since December 1970 combined with current information provided by major LNG facility
construction contractors and consultants as well as TGVI and TGl's extensive pipeline
facility construction and project management experience.
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5.3.1 Facility Description

The TGVI LNG facility is being designed with capacities as outlined in Figure

5.3.1:

FIGURE 5.3.1: FACILITY CAPACITY TABLE
Design Capacity Units Capacity
Storage Bcf 1.0
Liquefaction Rate mmscfd 5
Send-out Rate mmscfd 100

An LNG facility consists of six major elements each offering design options and
alternative operational systems that need to be evaluated in the final design phase.
The components are:

o feed gas purification

¢ liquefaction

o LNG storage

e send-out

o facility ancillary equipment and facilities

e connecting pipeline and utility connections

5.3.1.1

5.3.1.2

Feed Gas Purification

Liquefaction of natural gas requires process temperatures to -162°C
(-260°F). Any impurities such as water, carbon dioxide, heavy
hydrocarbons and odorant in the feed gas must be removed to prevent
process equipment from fouling or plugging by the freezing of these
impurities. A variety of purification systems are available with selection
dependent upon the feed gas composition. Due to the expected carbon
dioxide and water content of the feed gas, TGVI anticipates using a
molecular sieve purification system. The impurities removed by the sieve
are returned back to the gas transmission system to be mingled with the
natural gas flowing downstream.

Liquefaction

Following the purification process, the clean gas stream is sent to a
refrigeration unit where the gas is cooled and condensed to its liquid state
for storage. The most commonly used liquefiers make use of one of the
following designs:

e cascade cycle
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5.3.1.3

¢ mixed refrigerant cycle

e expander cycle

TGVI anticipates using a mixed refrigerant cycle liquefier (similar to the
process used at Tilbury) as it generally has a lower capital and operating
cost. This process requires a compressor of approximately 3 MW (4000
hp), which is expected to be electrically driven. A net liquefaction rate of 5
mmscfd will be specified.

LNG Storage

After liquefaction, the LNG is stored in a single containment, double
walled, insulated tank. The internal tank pressure is limited to near
atmospheric pressure (2 psig) while keeping the LNG at -162°C. The LNG
storage system also includes secondary containment (earthen dike)
surrounding the tank. A thermal insulation system, consisting of expanded
perlite and foam glass, separates the inner and outer shells.

The inner shell, which is in direct contact with the LNG, is made of 9%
nickel alloy steel. The outer shell, designed to hold the insulation and act
as a vapour holding vessel, is made of carbon steel.

The 1 Bcf (46,300 m® net useable volume) tank will be surrounded by an
earthen dike constructed from locally sourced materials including shot
rock made available on site from required site grading activities. The tank
height is expected to be in the range from 30 m up to 50 m and the
diameter up to 60 m.

The secondary containment (earthen dike), capable of holding the total
volume of the LNG tank, will be constructed according to code. The
height and diameter of the dike will be determined in the final design
phase however TGVI believes the dike may be in the order of 3 mto 6 m
in height.

Figure 5.3.1.3 provides a conceptual image of an LNG facility with an
earthen dike.
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Figure 5.3.1.3

Conceptual Single containment storage tank with secondary containment earthen dike

5.3.1.4 Send-out
A send-out system performs the following functions:

e pumping LNG from storage to transmission line pressure
e vaporizing LNG by heating to return LNG to natural gas vapour
¢ controlling natural gas flow and temperature

e odorizing and metering the send-out stream

The total send-out capacity is separated into independent send-out
systems (trains) with interconnections. TGVI anticipates that two 50
mmscfd send-out trains will be utilized. This will provide redundancy for
failure of any send-out train or component thereof at normal send-out
rates, it will support send-out rates as low as approximately 10 mmscfd
(20% of the smallest train capacity), and will provide total send-out
capacity of 100 mmscfd.
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5.3.1.5 Ancillary Equipment and Facilities

5.3.1.6

In addition to the basic functions of liquefying, storing and send-out of
natural gas, other ancillary equipment systems are required. These
systems include:

Boil-off compressors

o To compress gas which evaporates inside the tank, enabling
delivery of the gas to the main transmission system flowing
downstream. Boil-off is in the order of 0.05% per day.

Security

o Includes such items as fencing, lighting, closed circuit cameras
(CCTV) and card locked gates as well as perimeter motion
detectors.

Backup electrical power generation

o To ensure sufficient power to control the facility and send-out, (but
not to liquefy). TGVI expects to install a diesel powered generator
due to its lower capital cost.

Fire protection and control systems

o Water monitors at strategic locations within the facility fed from an
onsite water storage tank, replenished from a pond to be
constructed to collect runoff water.

o Dry chemical fire extinguishers.
o Independent monitoring and safety shutdown controls.

o Remote control and computer assisted control and shut down
systems to isolate and shut down as required.

Truck Loading Facility

TGVl intends to include provision for truck loading facilities to be added in
the future for potential offsite sales to remote communities and industry.

An LNG semi trailer tanker and loading facilities are available at Tilbury
for use to support the TGVI system in the event of a planned outage or
emergency situation.
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Pipeline and Utility Connections

Pipeline

The LNG facility must be connected to the transmission system for a number of
purposes that typically requires two (2) pipelines. During liquefaction, the LNG
facility must be connected to the transmission system for the supply of feed gas
and also for the return of natural gas (the impurities from the purification process
during liquefaction (tail gas), as well as the boil off gas, may be returned to the
transmission system during liquefaction). The two pipelines required during
liquefaction then serve to return natural gas to the transmission system during
vaporization and send-out.

TGVI anticipates constructing 2 pipelines (8” and 10”) approximately 5 km in length
to connect the LNG facility to the transmission system.

Powerline

Electrical power is required for general plant utilities and to supply the liquefaction
compressor, boil-off compressor and send-out pumps. TGVI will construct and own
the electric transmission line and transformers (25 kV) which will be designed to
applicable codes and BC Hydro standards.

Communications

A fibre optics communications line to serve the LNG facility will be installed on the
electrical power poles.

Public Consultation and Siting

The primary purpose of the LNG facility is to meet the gas load demands of TGVI's
customers on Vancouver Island. Consequently, siting of the LNG facility must allow
for send-out into the TGVI gas transmission system. In addition, the location of the
facility must also consider operational flexibility and capacity benefits to the
transmission system and generally is optimal when located closest to major peak
loads.

Given this purpose, studies were initiated to determine whether suitable areas
within the TGVI service area, and eventually a site, could be identified to locate the
facility. The area chosen for the study included a ten km wide band centered on the
TGVI main transmission pipeline on Vancouver Island.

Approximately 25 Candidate Areas were identified that met TGVI siting criteria.
Following this step, a helicopter supported field reconnaissance was undertaken to
gain further understanding of the characteristics of the Candidate Areas in regard
to terrain and geotechnical conditions as well as location within the viewshed of
populated areas. Based on this study and further pipeline system hydraulic
analyses, three potential sites were selected for further study.
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These three sites were:

Site 18 — West of Mount Hayes
Site 21 — West of Mount Prevost
Site 25 — Duke Point Industrial Area

Meetings and presentations were held with local governments (municipal and
regional) and First Nations to outline the rationale for the project and the site
selection process. Open Houses were held in early December 2003 in Duncan and
Cedar to introduce the public to the project and the characteristics of LNG, to
answer any questions brought forward, and to solicit opinions on the candidate
sites.

Based on further analyses of the three candidate sites and the information gained
from the public at the initial Open Houses, Site 18 (the site west of Mount Hayes)
was chosen as the preferred site for the facility. The Mount Hayes site was chosen
because:

¢ The site offers good foundation and geotechnical conditions.

e The site is well hidden from the viewshed to the east, where people live, and is
isolated from land uses other than commercial forestry.

¢ Most of the facility site has been clearcut logged.
o Potential environment and archaeological values were considered minor.

o The pipeline connection to the TGI transmission system does not significantly
impact property owners and does not cross any fish-bearing streams.

e There is existing access to the site.
e Site related construction and operating costs are reasonable

e The public who attended the Open Houses in December did not voice a
concern about the Mount. Hayes location.

Following the decision to select the site west of Mount Hayes for the LNG facility,
TGVI held another Open House on January 14, 2004 at the North Oyster School
on Cedar Road. The purpose of this meeting was to fully inform the public about
the decision and to further respond to questions raised by the public as well as to
provide those members of the public who did not attend the earlier Open Houses,
an opportunity to learn about the project. The general view of the public who
attended the Open House was that TGVI had made an appropriate decision in
selecting Mount Hayes as the preferred site and that the construction and
operation of an LNG facility at the location was generally acceptable.

On February 2, 2004, TGVI filed an application for rezoning with the CVRD for a
portion of a property owned by Weyerhaeuser. Following a Town Hall meeting and
Public hearing, the Application was approved by the CVRD on May 26, 2004.
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The following Figure 5.3.3 illustrates the general location of the proposed LNG
facility.

Figure 5.3.3

WHISTLER

Terasen

CAMPBELL
POWELL
R RIVER
. V4 (TEXADA) SQUAMISH
COURTENAY o
CUMBERLAND
V3 (PORT
MELLON) I
SECHELT PORT
MELLON
V1 (COQUITLAM)
QUALICUM GIBSONS
PARKSVILLE on '
VANCOUVER JACaATLAM
s
|
FORT
ALBERNI Ce, e
'?5./ \\
g ~
HARMAG L

S
P iUNTINGDON
=

LNG STORAGE |
WHITE ROCK Sy

LADYSMITH
SUMAS

V CHEMAINUS
4
NC o U CHERRY POINT
V DUNCAN CROFTON BELLINGHAM
/ S { 4 £ R
Yo
SHAM{%Q
(&)
A qu Po} SOOKE
4 GREATER
Ug VICTORIA.

General Location of proposed LNG Facility

5.3.3.1 Site Size Requirements

TGVI has optioned a block of property at the Mount Hayes site from the
owner, Weyerhaeuser. The 142 ha (350 acre) site is shown in detail on
the following Figure 5.3.3.1.
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The inset in Figure 5.3.3.1 outlines the Weyerhaeuser property (142 ha),
the area within the property that has been rezoned (42 ha), and the area
of Crown land outside the property (20 ha) to the west, which TGVI seeks
to control to ensure thermal radiation setback is maintained as per the
CSA code. The option agreement with Weyerhaeuser anticipates a future
subdivision of the 142 ha lands to allow TGVI to return to Weyerhaeuser
the portions of the property not required by TGVI as operational area or
buffer zone to enable Weyerhaeuser to maintain ownership of and
resume forestry operations on that portion of the property. TGVI
anticipates retaining an additional 20 ha of property to the east of the
rezoned area, to contain the required buffer zone, and returning the
remaining 80 ha to Weyerhaeuser.

Within the 42 ha rezoned area, the physical plant boundaries will
encompass approximately 20 ha.

The location of the new connecting pipeline and powerline rights-of-way
and the access road are also noted in the Figure 5.3.3.1. Each of these
components is described below.
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Figure 5.3.3.1
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5.3.3.2

5.3.3.3

Buffer Zone

The CSA Z276 Code requires a series of thermal radiation setback zones
to surround an LNG facility. The size of the setbacks is determined by
code based on the size of the secondary containment which surrounds
the LNG tank. These setback zones are required to ensure that the public
gathering places and public buildings are located a specified distance
from the LNG facility to manage potential impact should a fire result within
the secondary containment area. TGVI’s preliminary estimate indicates
the buffer zones could extend to approximately 400 m from the center of
the secondary containment area. A portion of such an extended buffer
area extends beyond the Weyerhaeuser property onto Crown land to the
west. TGVI intends to own or control all of the area required to maintain
the code setback distances to ensure public use or development will not
encroach upon the facility over time. TGVI has applied to the BC Oil and
Gas Commission ("OGC") for a lease for approximately 20 ha to extend
control over Crown land adjacent to the west of the Weyerhaeuser
property as shown in Figure 5.3.3.1. As discussed in Section 5.3.3.1,
TGVI will also retain 20 ha to the east of the rezoned 42 ha site.

Rights-of-Way

The approximately 5 km long, 18 m wide pipeline right-of-way and the 7
m electric transmission line right-of-way are intended to be parallel rights-
of-way adjacent to the existing access road into the facility site. The
access road will be relocated over a portion of its length to avoid a gravel
extraction site and to remove some steep segments with tight turns and
will be upgraded from its existing condition. The rights-of-way pass
through private and Crown land requiring easement from both private
landowners and the Crown. TGVI has made application to the OGC for
the required Crown land easements for the pipeline and powerline and
the access road improvements. The general location of the road and
rights-of-way is indicated in Figure 5.3.3.1.
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6. PROJECT JUSTIFICATION

Demand for natural gas on Vancouver Island and the Sunshine Coast has seen considerable
growth since the construction of the TGVI system, and this growth expected to continue in the
future. The Resource Plan assessed the future demand growth under different scenarios and
concluded that expansion of TGVI's transmission system would be required as early as 2007.
The Resource Plan also concluded that an LNG Storage Facility located on Vancouver Island is
a common component of the preferred resource portfolios across the expected demand
scenarios. Specifically, the Resource Plan concluded that the LNG Storage portfolio is
competitive alternative to other options if no new gas fired generation results from the current
BC Hydro CFT process and is the least-cost option if new generation loads are added to the
system.

Since the TGVI Resource Plan was submitted on June 18, 2004, and in support of this
Application, TGVI has refined its financial evaluation of supply alternatives for Vancouver Island.
This section includes a summary of the TGVI Resource Plan as well as the results of further
analysis conducted to address stakeholder concerns. In addition, an assessment of customer
rate impacts is included in Section 7. Based on the results of the Resource Plan and this
subsequent analysis TGVI believes that the best solution for meeting future demand is to
construct the Mount Hayes LNG Storage facility on Vancouver Island.

6.1 TGVI RESOURCE PLANNING RESULTS

6.1.1 Demand Forecast

Section 3 of the Resource Plan examines a range of forecast demands for its
different customer components in order to determine the preferred resource
portfolio to meet the most likely demand forecast. In addition to long-term core
customer growth, these forecasts are characterized by a step change as early as
2007 in demand due to firm requirements of the ICP, potential impact of the BC
Hydro VI CFT process, potential contract changes for the VIGJV, and the potential
conversion of the Whistler region to natural gas service.

As the outcome of BC Hydro’s VI CFT will not be known later this year, for the
purposes of this Application, two possible outcomes of the VI CFT were considered
in addition to the base demand forecast. These scenarios are referred to Base + 0
and Base + 45 forecast scenarios where:

o Base + 0 represents the Base forecast with no new gas-fired generation load
resulting from the VI CFT

e Base + 45 represents the Base forecast plus 45 TJ/day from new generation
beginning in 2007 (250 — 300 MW of new gas-fired generation)

6.1.2 Supply Side Resources

Using a computer model that simulates the hydraulic characteristics of the TGVI
transmission system and TGVI planning criteria that address the design limitations
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6.1.3

and operating requirements of the system, the supply side components required to
satisfy these demand forecasts were identified. Considerations addressed by
TGVI's planning criteria include:

e Optimization of resource additions to meet the requirements over a 20-year
planning period, beginning in 2007 when the first new facility addition is
required.

o Life cycle costs over the planning period of any new facilities as measured by
the associated cost of service that must be recovered through customer rates.

o Capacity requirements under both design-day (coldest weather in 25 years)
and normal peak day (coldest day in an average year). In portfolios where it is
assumed to be available, curtailment service provided by industrial customers
is used to meet the design-day condition. The normal day condition is met
without curtailment.

e Construction and operating logistics are considered when assessing the
feasibility of proposed projects. For example, in some cases minimum looping
lengths identified by the hydraulic modeling are increased to reflect the
practicalities of construction and other operating constraints.

This modelling process identified the supply side components used to develop the
portfolios considered in the Resource Plan; six looping projects on the Mainland
and Texada portions of the system, five compressor station projects, and an LNG
facility located on Southern Vancouver Island.

Resource Portfolio Development

Resource Planning guidelines requires the development of resource portfolios to
meet gross demand forecasts with consideration of both feasible supply side
resources (e.g. pipe, compression, and storage) and feasible demand side
resources. During the Resource Plan stakeholder consultation, both BC Hydro and
the VIGJV indicated that they are prepared to continue to offer long-term peaking
gas arrangements whereby they would curtail their use of gas. On this basis, the
supply side portfolios were modeled both with and without the availability of
peaking gas arrangements. In the scenarios where peaking gas arrangements are
considered, it was assumed that it would be available over the entire planning
period in order to meet colder than normal winter conditions.

Three types of resource portfolios emerged from this evaluation process based on
the components employed to meet initial demand growth:

1. LNG Storage — an LNG Storage facility followed by phased pipe and
compression additions
Pipe & Compression (“P&C”) — phased pipe and compression additions

Pipe Compression & Curtailment (“PC&C”) — phased pipe and compression
additions with industrial curtailment
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6.1.4 Resource Portfolio Evaluation

In section 6 of the Resource Plan the performance of these portfolios is measured
against TGVI's planning objectives and the results show that the LNG Storage
resource portfolio is preferred. LNG Storage Portfolio ranks first in terms of
reliability and security of supply, least delivered cost, and reduced rate volatility.
LNG is also preferred in terms of employment and land use impacts, and ranks
favourably with the other portfolio options in air emissions impacts across the
range of demand forecasts.

6.2 PORTFOLIO COSTS AND BENEFITS

The resource portfolios developed in the Resource Plan were based on the TGVI's
requirements over the 20 year planning period beginning in 2007 when the first new
facilities are required. The resource portfolios for the Base + 0 and Base + 45 scenarios
discussed in this Application are the same as those developed in the Resource Plan. For
this Application, however, estimates of the costs associated with the portfolios have been
reviewed and updated to reflect the most current information. As well, in response to
stakeholder comments received during the Resource Planning process, a more extensive
analysis of the gas supply costs has been completed for each portfolio and is summarized
in Section 6.3.

The LNG Storage Portfolios described in Section 5 of the Resource Plan include the
addition of an LNG facility in 2007, followed by other compression and looping projects as
required. This Application is seeking approval for the LNG facility. Future application for
the additional facilities will be made when required, taking into account the outcome of the
BC Hydro CFT and the project schedule required to put the new facilities in service.
Capital and operating cost estimates for the Project are included in Section 14. Capital
cost estimates and descriptions of pipeline and compression components are included in
the Resource Plan; compressor projects are described in Resource Plan Appendix G, and
pipeline looping projects are described in Resource Plan Appendix H. Capital schedules
for each portfolio for the Base + 0, and Base + 45 demand forecasts, showing timing and
capital cost of each component, are included in Appendix 4.

Appendix C of the Resource Plan assessed the net benefit of LNG to the TGVI gas supply
portfolio based on the value of the marginal gas supply resource offset by the use of on-
system LNG storage. For this Application, a forecast of gas supply portfolio costs has
been developed using Sendout’, a linear programming application. This more
comprehensive analysis of gas supply costs associated with the different Supply portfolios
has also been extended to consider the value of peaking gas as a gas supply resource.
The result of this gas supply cost evaluation is discussed in section 6.3.

* Sendoutis a gas portfolio optimization application developed by New Energy Associates, a wholly owned subsidiary of Siemens
Westinghouse Power Corporation and a division of Siemens Power Generation.
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6.3 ASSESSMENT OF GAS SUPPLY COSTS

6.3.1

6.3.2

6.3.3

Description

Addition of the Project to the TGVI system impacts both the cost of service
associated with the facilities required to move natural gas to all TGVI customers
and natural gas supply portfolio costs for sales customers. As well, the Project will
allow TGVI to provide natural gas storage services to TGl and other regional
customers. As TGVI's core customer demand grows over time, TGVI’s use of the
capacity will increase, and less capacity will be available to third parties. In this way
the cost of service associated with the Project is partially mitigated until such time it
is needed to serve system loads.

This section evaluates the gas supply benefits the Project is expected to deliver by
comparing the future gas supply costs of each of the different resource portfolios.
In addition the value of providing third party services is discussed.

Valuation Assumptions

The approach used to value the net benefit of LNG to the TGVI gas supply portfolio
that is summarized in Appendix C of the Resource Plan involved the analysis of the
cost of the marginal resource that would be offset by the use of on-system storage
resource provided by the Project. For this Application, the gas supply benefit was
evaluated using the Sendout application. In addition, Stakeholder feedback during
the Resource Plan consultation process indicated that there was a desire to further
explore the use of peaking gas or curtailment as a resource. As a result, the gas
supply analysis is extended to consider the benefit of peaking gas arrangements in
both the P&C and LNG Storage portfolios.

The Sendout application is a linear programming model in which all of the supply
resources available to TGVI are input with projected design demand in each year
of the planning period. The application determines the least-cost gas solution for
each portfolio. The present value of gas supply cost can then be compared for
each portfolio to determine the effect of supply resources on gas supply costs. The
result is a similar assessment of benefits as discussed in the Resource Plan, but
employs a more bottom up approach involving the optimization of all supply
resources rather than trading off one for another.

Gas Supply Cost

The present value of the expected gas supply costs was determined for the
planning period for each supply portfolio for the Base + 0 and Base + 45 demand
forecasts. The underlying natural gas price forecast for the various supply points is
obtained from the Gilbert Laustsen Jung Associates Ltd (“GLJAL”) report dated
April 1, 2004 and is attached as Appendix 5.
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Pipe and Compression (“P&C”)

In the P&C Portfolio all the design day needs are met via supply resources
upstream of the TGVI system. The costs for these resources are based on current
costs to TGVI. In this scenario, gas from market area storage in the region is used
to meet design day requirements®. The cost includes transportation to and from the
storage facility. The scenario assumes there is enough pipeline capacity on the
TGVI system to meet the core market design day demand with gas upstream of the
system.

LNG Storage

Assessment of the LNG Storage portfolio is based on the assumption that LNG is
used to meet system demands during peak periods when transmission capacity is
constrained. In addition, when economic, LNG storage is used to displace other
storage resources that TGVI would otherwise contract for in its portfolio.

The addition of peaking gas arrangements to this portfolio, such as is currently
available under the arrangements with VIGJV or BC Hydro, could reduce TGVI’s
requirement to reserve LNG capacity to meet colder than normal winter conditions,
thereby increasing the amount available for sale to TGI or other regional market
participants. While the gas portfolio cost would not change, additional mitigating
revenue would result from the difference between the cost of the peaking gas
resource and the market value of alternative storage resources.

Since the LNG capacity provided by the Project is greater than TGV/I’s initial
requirements, available capacity can be used to provide storage services to TGl
and other interested parties and obtain mitigating revenues to reduce the costs that
must be recovered through customer rates. Over time TGVI's own use of the
capacity would increase, and less capacity would be available to third parties.

The analysis of third party revenues remains the same as that described in
Appendix C of the Resource Plan. The third party valuation is more straightforward
process as it is based on the market value of other storage resources in the region.
For example, TGI holds a much larger gas portfolio than TGVI, and the addition of
available LNG storage resource will serve to displace other storage resources that
TGI would otherwise require without impacting the remainder of the portfolio. A
letter of interest from TGI confirming the resource plan valuation and its intention to
contract for available storage capacity is included in Appendix 2.

Pipe Compression & Curtailment ("PC&C")

The PC&C Portfolio was developed by assuming industrial curtailment would be
available to defer capital additions. For this assessment of gas supply costs, it was
assumed that a peaking gas service similar to the current VIGJV Peaking Gas
Management Agreement (PGMA) would be available from the transport customers
on the system over the entire planning period. The commodity costs associated

® Within the I-5 corridor market area there are two underground storage facilities that provide service to third parties. These are the

Jackson Prairie facility in Washington State, and the MIST facility in Oregon. TGVI currently holds storage capacity at the MIST
facility.
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with the PGMA service is equal to the Huntingdon Sumas monthly natural gas
price plus Cdn$5.42/GJ and there is no fixed annual cost. If future curtailment
arrangements did not include access to the transport customer’s commodity, then
the peaking gas requirement for TGVI’s sales customers would have to be sourced
separately upstream of TGVI’s system. Therefore, while capacity associated with
curtailment rights may defer capital additions, if reliable peaking gas supply is not
associated with these arrangements, it would result in a gas supply cost equivalent
to the P&C portfolio.

Aside from costs, the reliability and nature of the transport customer’s underlying
gas supply contracts is an important consideration when evaluating the value of
peaking gas associated with curtailment as a supply alternative. TGVI must be
assured of reliable and cost-effective supply in order to meet its core market
obligations. Therefore TGVI must be sufficiently satisfied that the industrial
customer has all the arrangements in place to have the gas supply flow on a peak
day. In order to have the same benefit as LNG service, the gas to the industrial
should be firm base load or backed by some firm supply resource. If the industrial
relied on peaking or spot contracts to supply this gas with no commitment to
upstream resources it would mean that on a peak day that this source would
compete for scarce supply at Sumas. This would certainly drive up prices on the
day and could have lasting impact on market pricing. Increased pricing impacts the
entire gas supply portfolio for TGVI (and other Sumas market participants such as
TGI).

Another important consideration with peaking gas arrangements is how this supply
is delivered to the system. In the case of a large point source industrial, if
exercising a curtailment right could result in must-take peaking gas volumes that
exceed the amount required on a given day, gas supply cost would be higher than
necessary. Since the transmission system is limited in its ability to handle large
swings in demand, peaking gas arrangements that involve large must-take
volumes are less efficient than those that can be varied to follow demand and
reduces the effectiveness of the peaking gas resource. For the TGVI system
transport demand represent a very high proportion of the gas throughput on the
TGVI system on any given day. Currently the transport customers represent 71%
of the annual throughput and 48% of the gross system demand.

The Sendout application did not take into account any implications of these
considerations and modeled curtailment including the provision of the commodity
as a resource with similar characteristics to LNG. However, consideration of these
risks would be taken into account when valuing peaking gas arrangements versus
other resources.

Conclusions

Based on TGV/I's current assumptions, the expected gas supply costs in each year
of the planning period as determined by the Sendout application are provided in
Appendix 8. Table 6.3.4-1 compares the present values of each portfolio, using the
P&C portfolio as the base. The results show that over the 20 year planning period
the LNG Storage Portfolio will provide $58 million in gas supply savings to TGVI's
sales customers versus the P&C Portfolio, and $23 million in savings over the
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PC&C. In the Base + 45 scenario, the savings over the PC&C scenario increases
to $30 million.

Table 6.3.4-1 Base +0 Base +45

LNG Pipe Pipe LNG Pipe Pipe

PV (2007-2026) Storage Compression | Compression Storage Compression | Compression
2004$ Millions Curtailment Curtailment
PV @ 6%

Total Gas Portfolio 981.3 1,039.5 1,004.4 981.9 1,039.5 1,011.9
Change from P&C (58.2) - (35.0) (57.6) - (27.6)
PV @10%

Total Gas Portfolio 653.4 691.4 668.9 653.8 691.4 673.8
Change from P&C (38.0) - (22.5) (37.6) - (17.6)

Estimates of third party revenue from the sale of available LNG are also included in
Appendix 8. The present values of these estimates are summarized in Table

6.3.4-2.

Table 6.3.4-2 Base +0 Base +45
LNG LNG

PV (2007-2026) Storage Storage

2004$ Millions

PV @ 6%

LNG Mitiation 35.9 34.2

PV @10%

LNG Mitiation 254 24.9

6.4 FINANCIAL PERFORMANCE MEASURES

To compare the incremental cost of each portfolio the following estimates of costs and
benefits are considered:

Incremental facilities

The incremental cost of service associated with new facility additions over the planning
period includes the cost of capital, depreciation, taxes, and operating cost. Schedules
showing the annual incremental cost of service for each portfolio are included as Appendix
6 with key assumptions used in their calculation.

Transport Fuel Differential

The transport fuel differential is the difference between portfolios in the cost of system fuel
to be provided in-kind by transport customers. System fuel includes compressor fuel,
meter station fuel, unaccounted for gas, and where applicable, fuel consumed by the LNG
facility. Annual fuel ratios are shown in the capital schedules of Appendix 4°, and these
values along with the gas price forecast and the annual demand assumptions for transport
customers are used to estimate the fuel cost differential. P&C portfolio costs are used as
the base for comparison.

6 System Gas ratios shown in Appendix 4 differ from those shown in Resource Plan. Although allowances for meter station fuel

(0.5%), unaccounted for gas (1%) and LNG fuel were included in Resource Plan calculations they were omitted in error from the
values shown in the Resource Plan schedules.
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Gas Supply Differential

The gas supply differential is the difference between portfolios in TGVI's cost for core
market gas supply as summarised in Section 6.3. The gas supply costs include the cost of
commodity, midstream assets such as upstream pipe and storage, and the core market’'s
share of TGVI system fuel. In the Resource Plan the cost of system fuel for TGVI's sales
customers was included as part of the fuel costs differential. In this Application, however it
has been included as part of the gas supply cost and is included in the Sendout
application results.

Mitigation - LNG

Since the size of the LNG facility will be greater than TGVI’s immediate needs, TGVI will
sell storage services to TGl and others in the region to mitigate some of the costs of the
LNG facility. Overtime, as the core market demand grows, TGVI will use more of the LNG
capacity, reducing the amount of LNG available to third parties. Mitigation of available
LNG capacity is valued based on the cost of alternative storage resources, as described in
Appendix C of the Resource Plan.

Taking into account all these components, in the following sections, the present value of
net costs over the planning period is calculated in order to compare portfolios within each
demand forecast. The results are expressed in millions of 2004 dollars using after tax
nominal discount rates as follows:

o 6% reflecting TGVI's expected Weighted Average Cost of Capital over the planning
period; and

o 10% as a sensitivity case to reflect uncertainty of future demands and costs.

RESOURCE PORTFOLIO COMPARISON

6.5.1 Comparison of LNG Storage and P&C Portfolios

Table 6.5.1 compares the LNG Storage Portfolio and P&C Portfolios before taking
into account any peaking gas or curtailment resources.

In the Base + 0 forecast, demand over the planning period is limited to that of
existing core and transport customers, including the expected change in firm
service to ICP and the VIGJV, and after 2007, growth is limited to that of the core
market. The table shows that both the incremental facilities cost and fuel
differential are slightly higher for the LNG Storage portfolio. However, these
differences are more than offset by avoided gas supply costs that result from
TGVI's use of LNG to avoid alternative storage resources, as well as mitigation
revenue from the sale of available LNG. The net benefit of the LNG Storage
portfolio is approximately $88 million ($162 million less $74 million) compared to
the P&C alternative.

In the Base + 45 scenario another 45 TJ/d of generation load is included in 2007
and additional facilities are added to TGVI's system. The LNG Storage Portfolio is
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the least-cost portfolio both before and after the consideration of gas supply and
LNG storage services benefits.

Table 6.5.1 Base +0 TJ/d Base +45 TJ/d
LNG Pipe LNG Pipe
Storage Compression Storage Compression

(PV 2004-2026 @ 6%, $M)

Incremental Facilities 165 162 250 277
Transport Fuel Differential 4 - 22 -
Gas Supply Differential (58) - (58) -
LNG Mitigation (36) - (34) -
Total (PV@6%) 74 162 180 277
Total (PV@10%) 50 101 117 182

6.5.2

The high cost of the P&C portfolio demonstrates that reliance on pipe and
compression alone is an expensive means to meet seasonal demand
requirements. As an alternative, LNG is used to defer expenditure on pipe and
compression facilities and avoid gas supply costs associated with higher winter
demand.

Comparison of P&C and PC&C Portfolios

This section assesses the use of curtailment or peaking gas arrangements with on-
system industrial customers to defer the need for new facilities. Industrial
curtailment as it is used here is where the industrial customer can curtail its use of
gas in order to make its gas supply or capacity available to meet other system
loads. Generally, such arrangements are based on the customer’s ability to reduce
production or switch to alternate fuels to meet its energy requirements, such as
distillate oil, hog fuel, or coal.

TGVI currently holds peaking gas agreements with BC Hydro and the VIGJV.
These agreements will expire concurrently with the current transport agreements;
BC Hydro’s agreements expire in October 2004, while the VIGJV agreements
could expire as early as December 2005 but otherwise will expire in 2011. During
the Resource Plan stakeholder consultation, both BC Hydro and the VIGJV
indicated that they are prepared to continue to offer peaking gas arrangements
associated with their long-term capacity requirements based on agreement of
commercial terms. In BC Hydro’s case, it is expected ICP and/or any new
generation projects would have the ability to switch to oil during periods of high
demand to ensure dependable generation capacity criteria is met. The VIGJV mills
can also switch a large part of their load to oil and/or other fuels or reduce their
production levels enabling them to provide their natural gas supply to the Core
market as peaking gas.

The opportunity for effective use of curtailment is a function of system load factor.
On the TGVI system, load factor is a characteristic of the core market’s weather
sensitive demand. From a utility perspective, environmental permits, commercial
considerations, as well as the physical requirements of process loads or fuel
switching procedures typically restrict curtailment use. These restrictions
complicate the dispatch of curtailment and result in poor load following capability,
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in terms of both energy and capacity. While these shortcomings are acceptable
when use is infrequent, for regular use they make curtailment less desirable
relative to storage alternatives.

For these reasons curtailment is assumed to be used as a peak-shaving resource
to mitigate infrequent short-duration demand events. In portfolios where curtailment
is considered, it is relied on to meet colder than normal winter conditions, thereby
reducing the amount of transmission capacity that would otherwise be required.

The amount of peaking gas required to meet colder than normal weather is a
characteristic of core market demand and is the same for both the Base + 0 and
the Base + 45 forecasts. It is not affected by increased availability of peaking gas
that might result from the addition of fuel-switchable base load demand. While the
amount of curtailment required in the PC&C portfolios could vary from year to year
due to the timing and extent of pipeline expansion over the planning period, the
maximum does not exceed 180 TJ.

For the purpose of determining facility requirements and gas supply portfolio
impacts it is assumed that TGVI would contract for peaking gas resources to meet
colder than normal requirements over the entire planning period. For the purposes
of this assessment the cost of this service to TGVI is assumed to be the same as
the conditions of the existing VIGJV PGMA (the Huntingdon monthly price plus
$5.42/GJ with no annual demand charge).

Based on these assumptions, Table 6.5.2 shows how contracting for curtailment
capacity could reduce the cost of the P&C portfolio. By deferring investment in
incremental facilities over the planning period, industrial curtailment reduces the
facilities cost, while the use of associated peaking gas in favour of alternative
regional storage resources reduces gas supply costs.

As would be expected with the addition of a new large baseload demand on the
system, the net benefits provided by use of industrial curtailment in the Base + 45
demand scenario is less significant than in the Base + 0 scenario.

Table 6.5.2 Base +0 TJ/d Base +45 TJ/d
Pipe Pipe Pipe Pipe

Compression Compression Compression Compression
(PV 2004-2026 @ 6%, $M) Curtailment Curtailment
Incremental Facilities 162 88 277 214
Transport Fuel Differential - 7 8
Gas Supply Differential - (35) (28)
LNG Mitigation - -
Total (PV@6%) 162 60 277 195
Total (PV@10%) 101 38 182 126

To the degree the future costs of peaking gas arrangements are higher than the
current costs, the net cost of the PC&C portfolio would increase. In the absence of
an LNG facility the value of curtailment and associated peaking gas would be
defined by the difference between these portfolios. This illustrates that there could
be upward pressure on the cost of curtailment and associated peaking gas in the

future.
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6.5.3 Comparison of LNG Storage and PP&C Portfolios

If on-system peaking gas resources are available over the entire planning period at
current costs, they could also be used to reduce the net costs of the LNG Storage
Portfolios as is shown in Table 6.5.3.

The addition of a curtailment resource to the LNG Storage Portfolios can be used
to defer the addition of future facilities, this however has only a small impact on the
present value of the cost of incremental facilities. For the Base + 0 forecast for
example, industrial curtailment could delay the 2019 requirement for the Squamish
compressor station by one year resulting in the $2 million reduction in facilities cost
shown in Table 6.5.3 when compared to Table 6.5.1.

However, associated peaking gas could be used to increase LNG mitigation
revenue by reducing the amount of LNG reserved to meet the core winter design
conditions in favour of peaking gas arrangements. This would release up to 180 TJ
of available LNG capacity to be sold based on the higher value of alternative
storage. Based on the assumed value of market storage costs, an additional $16
million of revenue could be realized. This opportunity for mitigation demonstrates
that industrial customers on TGVI's system could also use fuel switching capacity
to offer peaking supply to TGI or other participants in the regional market.

Table 6.5.3 Base +0 TJ/d Base +45 TJ/d
LNG Pipe LNG Pipe
Storage Compression Storage Compression
(PV 2004-2026 @ 6%, $M) Curtailment Curtailment
Incremental Facilities 163 88 245 214
Transport Fuel Differential 4 7 22 8
Gas Supply Differential (58) (35) (58) (28)
LNG Mitigation (36) - (34) -
Peaking Gas Mitigation (16) - (16) -
Total (PV@6%) 56 60 159 195
Total (PV@10%) 39 38 104 126

This comparison shows that the net benefit of the LNG Storage Portfolio over the
PC&C Portfolio is $4 million ($56 million versus $60 million) in the Base + 0

scenario, and $36 million in the Base + 45 scenario.

The comparison assumes that over the long term, the contract for peaking gas
arrangements is no greater than what is currently available under the PGMA. To

the degree that the costs of future peaking gas arrangements are higher, the value
of the additional mitigation in the LNG Storage Portfolio is reduced, and the cost of
gas supply portfolio associated with the PC&C Portfolio increases. For example, if
the future cost of peaking gas was priced at the assumed value of market storage,
the peaking gas mitigation in the LNG Storage Portfolio would decrease by $16
million, and $16 million would be added back to the PC&C gas costs, thereby
decreasing the Gas Supply Differential benefit associated with the PC&C Portfolio.
The net differences between the two portfolios would not change.
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This comparison supports the conclusion that relative to the PC&C Portfolio, the

LNG Storage Portfolio is a competitive alternative in the scenario where no new

gas-fired generation is added on Vancouver Island (Base + 0), and it is the least-
cost alternative if new generation loads are added to the system.

These results also illustrate how the LNG Storage Portfolio can be used to protect
TGVI's customers from future increases in the costs of putting curtailment or
peaking gas arrangements in place once the existing agreements expire. In the
absence of an on-island storage facility, the value and subsequent costs of these
arrangements could approach the value of the difference in the two pipe and
compression portfolios summarized in Table 6.5.2.

Other Portfolio Considerations

The Resource Plan concludes that new facilities will be required in 2007 to meet
expected demands. Delaying the Project with investment in other facilities puts the
benefits of the LNG Storage Portfolio at risk for the Base + 0 forecast. Since
subsequent expansion requirements are small, driven only by core market growth,
they are less likely to support the level of investment required to add an LNG
facility after 2007. For example, the capital schedules in Appendix 5 show that the
2007 requirement for the Project could be delayed by adding the Squamish
compressor and curtailment service. Doing so, however, would introduce sunk
costs and require a new step change in demand to justify the Project. Without
additional demand from the VI CFT process or the extension of gas to Whistler the
opportunity for on-system storage would be lost.

The schedule for the Project is based on meeting BC Hydro's forecast
requirements at ICP for winter 2007/08. This schedule, described in Section 13 of
this Application, requires award of the EPC contract by January 1, 2005 to allow
the time required to have a partially filled tank and facility ready for use in winter
2007. As such, the Project schedule represents the critical path of activities
required to meet forecast requirements. Delays in receiving approval beyond this
date will decrease the likelihood that the facility will be ready for November 2007.
While the VI CFT may result in additional demand, delaying consideration of this
application until results of the VI CFT are approved will jeopardize TGVI’s ability
meet 2007 forecast demand with the lowest-cost portfolio.

The LNG Storage Portfolio is the lowest-cost solution to serve demand in addition
to the Base + 0 forecast. Minimizing the cost to serve new loads will help ensure
TGVI's competitive position relative to alternatives for natural gas transportation
and residential heating. The addition of high load-factor customers on Vancouver
Island will assist in maximizing the efficient use of the TGVI system. This will
benefit sales customers of TGVI while providing the lowest-cost transportation for
industrial and generation demands. Section 7 shows that capturing these new
loads, along with their associated revenues, presents an opportunity to decrease
the average cost of service for all customers and adding more load in this way will
help solidify the financial future of TGVI.
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6.5.5 Portfolio Comparison Conclusions

The resource portfolio evaluation included in the Resource Plan concluded that the
LNG Storage Portfolio is the preferred portfolio, independent of the outcome of BC
Hydro’s current call for new generation capacity on Vancouver Island. The analysis
in this section provides a more comprehensive review of curtailment and/or
peaking options as well as the gas supply cost impacts of the various portfolios.
The analysis continues to support the conclusion that the LNG Storage Portfolio is
the preferred solution. The LNG Storage Portfolio offers a competitive alternative to
other resource options where no new gas fired generation results from BC Hydro’s
VI CFT, and guarantees that new loads can be added onto the system at the
lowest costs. Specifically, conclusions from the analysis in this section 6.5 are:

¢ The LNG Storage Portfolio results in least-cost solution to meeting future
requirements on the system in both the Base + 0 and the Base + 45 demand
scenarios, where no long-term curtailment or peaking supply is considered.

o Where curtailment and peaking gas resources continue to be available at the
current costs, the LNG Storage Portfolio remains a competitive alternative to
the PP&C portfolios in the Base + 0 scenario and the least-cost alternative in
the Base + 45 scenario.

e Choice of an alternative supply option that does not include an LNG facility to
meet 2007 forecast demand will result in a lost opportunity for the Base + 0
forecast.

e The benefit of the LNG Storage Portfolio increases with higher demand and
therefore helps to position TGVI to add new loads at the lowest cost.

6.6 ADDITIONAL BENEFITS

The Project offers additional benefits in terms of security of supply, reduced price volatility
and increased operating flexibility. These benefits, which have not been included in the
quantitative analysis, are described below.

6.6.1 Security of Supply

The Project will provide an additional source of on-Island supply that can be used
to mitigate the consequence of both system and supplier failures. This provides a
benefit to any customer on the TGVI system and is unique to on-system storage. In
the event of an upstream failure that limits physical delivery capacity, the LNG
facility can be used to maintain supply on Vancouver Island and to reduce delivery
requirements on the TG CTS system. For example, under Force Majeure
conditions the LNG facility could provide enough on-Island supply to meet roughly
25 days of average core market winter demand. In terms of gas supply, the LNG
facility will increase the diversity of the supply options available to TGVI and can be
used to mitigate the consequence if upstream suppliers fail to meet delivery
commitments to TGVI.
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From a regional perspective, the Vancouver Island, Sunshine Coast, and Lower
Mainland markets are characterized by a lack of market area storage and
dependence on a single supply corridor from North Eastern B.C. As it is located at
what is effectively the tail-end of this regional system, use of LNG from this facility
to mitigate the affect of a supply restriction would benefit all customers downstream
of the restriction.

6.6.2 Reduced Rate Volatility

The Project will help reduce rate volatility for TGVI and other regional customers. A
large storage facility close to a major market helps mitigate commodity price
increases during periods of peak demand. The LNG facility will increase regional
supply capacity and decrease the risk of regional price disconnects. Similarly,
storage can provide a dampening effect on summer versus winter price
differentials.

The following is an excerpt from the National Energy Board’s Energy Market
Assessment (“EMA”) Report titled: “The British Columbia Natural Gas Market — An
Overview and Assessment — April 2004” provides an independent view that
storage is extremely limited in B.C. and that additional storage will help mitigate
seasonal price spikes:

Section 3.5: Storage and Peaking Capacity in British Columbia

Natural gas storage is extremely limited in B.C. and consists of one
underground storage production area facility, Aitken Creek Storage
(Aitken Creek), in northeast B.C. and a small liquefied natural gas
(LNG) facility on Tilbury Island in the Lower Mainland used by
Terasen to meet the peaking needs of its own system.

There is no large underground market area gas storage facility in
the Lower Mainland. Upstream storage facilities, while beneficial for
producers and shippers, have limited usefulness for downstream
consumers during times of pipeline constraint which typically occur
during peak demand periods when storage is most critical. Two
important facilities for the Lower Mainland and PNW end-use
markets are Jackson Prairie in Washington and Northwest Natural’s
Mist facility in Oregon. Both facilities have undergone expansions in
recent years. During winter demand peaks, Terasen can exchange
gas it has stored in U.S. storage facilities, like Jackson Prairie, for
access to gas that may be flowing at Sumas/Huntingdon.

6.6.3 Avoided Requirements for TG/ Coastal Transmission Capacity

TGVI currently holds capacity on the TGl CTS to move gas from the Huntingdon
delivery area to the beginning of the TGVI transmission system at Coquitlam. With
the use of LNG to augment pipeline capacity during peak periods LNG Storage
portfolios require less CTS capacity than the alternatives. Over the long-run this
could allow TGVI to defer future cost associated with increased CTS capacity and
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in some cases the reduction could be sufficient to allow a short-term assignment of
CTS capacity back to TGI. While TGVI's CTS capacity is not large relative to other
TGI customers, such an assignment could allow TGl to delay CTS expansion
projects such as the Nichol-Coquitlam Loop. An assignment of this nature will
benefit both parties; it will allow TGVI to mitigate the cost of holding CTS capacity
and allow TGl to defer the cost of expansion.

In a similar way the LNG service on offer from TGVI could be used by TGl to defer
expansion of the CTS. Since delivery of this supply would be by displacement’,
when dispatching LNG from the Mount Hayes facility TGl would reduce demand on
the CTS. Since peak events typically occur simultaneously on both systems, use of
the LNG service in this way would not detract from its value as a gas supply
resource.

The value of this benefit to TGI will largely depend on the future requirement for
TGl to serve Burrard Thermal under the Bypass Transportation Agreement.

Operational Flexibility

6.5.4.1 Balancing

The LNG facility will provide an efficient means to balance supply on the
system compared to TGVI's current resource options. LNG is not
hindered by re-nomination schedules or by TGVI’s contracted capacity
agreements. As an on-system resource, dispatched directly by the TGVI,
LNG provides greater flexibility for upward nominations to eliminate
imbalances on the system.

The LNG facility does not have to follow third-party pipeline re-nomination
schedules so the service can be provided on much shorter notice and
flow can be altered to best match TGVI requirements for capacity on an
hour-by-hour basis. As an on system resource, the LNG facility can be
dispatched on short notice in response to transient flow conditions that
may develop on the pipeline. Similar service could be provided to TGl as
well.

Other than the physical capabilities of the LNG facility, there are
essentially no limitations on the number of hours or days in the year that
the LNG supply can be used. The send out rate can be varied
continuously which will allow TGVI to manage the resource in an efficient
manner, responding quickly and accurately to variations in demand as
they occur. These characteristics give LNG storage superior load
following capability both in terms of capacity and energy. This capability
enables its use as an intermediate or seasonal supply, not just as a
peaking resource.

7

TGl would take TGVI's gas at Huntingdon and TGVI would use TGI's gas from the LNG facility to serve Vancouver Island loads.
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6.6.6

6.5.4.2 Operations and Maintenance

From an operational perspective LNG will provide greater flexibility to deal
with the requirements of planned maintenance on the TGVI transmission
system. LNG will be used to as a source of secondary supply to extend
the duration of that pipeline facilities can be removed from service.

Currently, during maintenance on the transmission system that requires
the sections of the pipeline to taken out of service, downstream
customers rely solely on line-pack and service to transport customers
must be restricted. These requirements restrict the windows for operation
and maintenance work. The LNG facility would provide a secondary
source of supply to that would allow greater flexibility for scheduling this
work so that restrictions could be avoided.

Satellite LNG Service

The LNG facility could be used as a source of supply for satellite distribution
systems should they be developed on Vancouver Island. In this case, LNG could
be transported by truck from the Mount Hayes facility to serve remote communities
or industrial loads. LNG delivered by truck would be transferred to a small satellite
tank were it would be stored, vaporized as required.

Truck Loading

The Mount Hayes Facility will incorporate allowance for an LNG truck filling station
for loading LNG trucks that may be required to transport LNG to provide local
natural gas system reinforcement for maintenance or emergency repair of any
supply pipeline on Vancouver Island or to serve potential customers isolated from
the gas transmission who may desire gas service.

TGI owns an LNG truck, based at the Tilbury LNG facility in Delta, to provide such
support throughout the TGI service area. Initially, no transportation service is
anticipated on Vancouver Island other than for emergencies or to support planned
maintenance outages. Support will be provided from Tilbury until such time as the
TGVI requirements justify installation of the complete truck loading facilities.
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7. CUSTOMER RATE IMPACT

Section 6 compares the net present value of the incremental costs associated with the LNG
Storage Portfolio with other resource choices. The analyses show that LNG Storage Portfolio is
the preferred alternative for meeting TGVI’s requirements in the future because it supports the
Company’s ability to provide natural gas services to its customers at the least delivered cost.
While the allocation of cost and design of rates required to recover the cost of these facilities will
be the subject of a future rate review, this section examines the expected rate impacts based on
the current approved rate design principles for TGVI.

7.1 SYSTEM COST ALLOCATION ASSUMPTIONS

Use of the LNG facility in conjunction with other TGVI transmission assets was modeled to
make the most efficient use of the combined system and thereby minimize costs that need
to be recovered from core and transport customers. The general principles that were
applied are as follows:

o TGVI's total system demands are met using available pipeline transmission capacity
fully, and subsequently meeting the winter design requirements using the LNG send-
out as well as peaking gas arrangements if available.

¢ Any available LNG capacity that is not required to meet total firm demand is used to
provide third party services to TGl and/or other third party customers. As Core market
demand grows over time, more of the LNG capacity will be required by TGVI and less
will be available to provide third party services.

o The cost of service and the third party mitigating revenue (i.e. the net revenue
requirement) associated with the LNG facility are allocated on a system wide basis.

o The total system costs are allocated to the transport customers based on their firm
contract demand, and to the core market based on its design day peak, after deduction
of the gas available to the core under peaking gas arrangements that may be in place
at the time.

o Cost allocation includes an amortized recovery of the current balance of the Revenue
Deficiency Deferral Account ("RDDA") consistent with the current approved
methodology. The VIGJV and TGS are not required to contribute to the RDDA. The
RDDA is forecast to be fully recovered by end of 2011.

7.2 RATE DESIGN OBJECTIVES

One of TGVI’s key objectives for rate design is to maintain competitive rates for Core
customers which in turn supports a long-term financial sustainability of the utility. Under
current approved TGVI rate design, this is achieved using a soft cap pricing mechanism to
set core customer rates relative to competing alternate fuels of electricity and oil prices.

Given the soft cap mechanism, in order to assess impact of the LNG Storage Portfolio on
TGVI's ability to continue to provide competitive rates to serve core customers, the relative

Page 38



Terasen

TGVI LNG Storage Project Gas

7.3

long-term costs of natural gas, oil and electricity must be assumed. For the purpose of this
evaluation, the following assumptions were made:

¢ Gas commodity costs are based on expected gas portfolio costs as discussed in
Section 6. The underlying natural gas price forecast for the various supply points is
obtained from the GLJAL report dated April 1, 2004 and is attached as Appendix 5.

e Qil price forecasts are also based on the GLJAL report dated April 1, 2004 attached as
Appendix 5.

o Electricity prices are assumed to increase by 8.9% over 2003 tariffs by 2005,
consistent with BC Hydro’s current Revenue Requirement Application. Thereafter it is
assumed electricity tariffs increase at 50% of the change in CPI.

o Forecast of future changes in the CPI is assumed to be Bank of Canada's inflation
control target of 2%.

e Long-term commodity US dollar price forecast figures are converted to Canadian
dollars using a long-term foreign exchange assumption of US$0.71/Cdn$ beginning in
2006.

EXPECTED CORE UNIT COST IMPACT

Based on the principles and assumptions described above, the figures 7.3.1 and 7.3.2
illustrate the expected burner-tip cost to serve a typical residential customer versus the
relative cost of alternate fuels adjusted for efficiency differences. The allocated costs
include a contribution to the RDDA consistent with current approved principles.

This burner-tip cost is illustrated for the two demand forecasts: Base + 0 where no new
gas fired generation is built on Vancouver Island and Base + 45 where a new generation
load of 45 TJ/d results from BC Hydro's VI CFT process. The costs associated with both
demand scenarios are based on the LNG Storage Portfolios.

The main conclusions drawn from these results are:

e Over the long term, TGVI's costs to provide natural gas service to the core market
customers are competitive with the costs of alternate fuels. This allows the Company
to continue to offer competitive rates to these customers and supports TGVI's long-
term financial sustainability.

o With the LNG facility, incremental costs to serve additional loads on the system will
reduce the average unit cost to provide natural gas services to core customers. For the
Base + 45 forecast, the expected average unit cost for service to core customers is
decreased by approximately $0.20 per GJ compared to the Base + 0 case.
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7.4 FIRM TRANSPORT SERVICE

Similarly, the expected average cost to provide firm service to the transport customers is
illustrated in the following figures for the two demand scenarios. For illustrative purposes,
also shown on the figures is the indicative toll assuming the current revenue to cost ratio of
1.25 for firm transmission service is applied over the entire period. The results show that
the LNG Storage Portfolio will allow TGVI to offer firm transport services at comparable or
lower rates than is currently available. As is the case for the core customer, this benefit is
expected to increase if new generation or other loads are added to the system.
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7.5 CUSTOMER IMPACT SENSITIVITY ANALYSIS

The unit costs for the core and transport customers shown in Section 7 are expected costs
based on TGVI's current assumptions for the LNG Storage Portfolio. The actual unit costs
and subsequent sales or transport tariffs will be dependant on several factors, including
but not limited to future loads, capital costs, and the relative costs of electricity, oil and
natural gas. The sensitivity to some of these factors is shown in the following table:

Demand Scenario Base plus O Base plus 45
Levelized Unit Costs Sales' Transport®> | Sales' | Transport?
2007-2026 $SperGJ | $perGJid | $perGd | $ perGJd
Base Assumptions $12.724 $0.920 $12.524 $0.900
Increase Capital Cost $10 million $12.765 $0.942 $12.608 $0.917

Increase gas commodity cost

$0.50 per GJ $13.344 N/A $13.086 N/A

Decrease Firm Transport Demand

by 14 TJ/d beginning in 2012 $12.791 $0.940 $12.634 $0.918

"Based on average allocated unit cost to serve all sales customer classes
2Assumes the 1.25 R/C ratio applies to the Firm Transportation Rate over the entire planning period
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8. ENVIRONMENTAL ASSESSMENT

TGVI has confirmed an application under the BC Environmental Assessment Act ("BCEAA") is
not required for the 1.0 Bcf LNG facility as the project falls below the threshold for energy
storage projects.

A Canadian Environmental Assessment Act ("CEAA") assessment is also not required as no
CEAA triggers were found during the site assessment.

TGVI completed an Environmental Assessment for the Project and this formed a significant
component of the public consultation program in support of the site rezoning application to the
CVRD. The Environmental and Social Review ("ESR") concluded that "With the successful
implementation of the mitigation measures recommended in this report, no residual post-
mitigation significant impacts are expected to occur." A summary of the "Project Impact
Significance" results of the ESR are repeated here as Table 8-1.
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Environmental Assessment Summary of Project Impact Significance

. Impact Significance*
Impact Topic
Unmitigated Mitigated
PHYSICAL ENVIRONMENT
« Geology and Soils N N
« Natural Hazards N N
« Water and Aquatic Systems S N
« Air Quality and Climate N N
BiOLOGICAL ENVIRONMENT
« Vegetation S N
« Wildlife N N
« Fish and Fish Habitat N N
HUMAN ENVIRONMENT
« Urban and Rural Settlement N N
« Transportation N N
« Forestry N N
« Recreation N N
« Archaeology N N
o Aesthetics N N
« Noise N N
« Domestic Water Supply N N
« Economic Effects B B
FACILITY AND PUBLIC SAFETY
« Forest Fires N/A N
« Seismicity N/A N
« Facility Integrity N/A N
« Pipeline Integrity N/A N
« LNG Transportation N/A N
« Site Security N/A N
CUMULATIVE EFFECTS
« Construction N
« Operation N
N = Not Significant
S= Significant
B= Beneficial
N/A = Not applicable; project design and construction standards incorporate these
requirements
U= Unknown due to lack of information

Page 44



Terasen

TGVI LNG Storage Project Gas
9. OTHER APPROVALS
9.1 DESIGN, CONSTRUCTION AND OPERATIONS

9.2

9.3

The design, construction and operation of LNG facilities and connecting pipelines is
regulated by the OGC. The project will conform to the standards, codes and regulations in
Figure 9.1 and others as applicable.

Figure 9.1 Primary Codes and Regulations

Code Edition Description
B.C. Pipeline Act and 2002 Provincial Regulation of the Design, Construction
Pipeline Regulation and Operation of Pipeline Facilities
CSA Z 276 2001 LNG Production, Storage, and Handling
CSA Z 662 2003 Oil and Gas Pipeline Systems
NBC 1995 & National Building Code of Canada
Revisions
C.E.C. 2002 Canadian Electrical Code Part 1, 19" Edition
API1 620 App. Q 10th Design and Construction of Large, Welded, Low
Pressure Storage Tanks
CSA B51 1997 Boiler, Pressure Vessel, and Pressure Piping Code
CAN/CSA A23.3-94 2000 Design of Concrete Structures
(R2000)
Terasen Standards As Standards for Equipment, Materials, Construction
Applicable | Procedures, Inspection, Testing, Security and
Safety

The powerline will be designed and constructed to BC Hydro Engineering and
Construction Standards. The design and construction of the electrical substation will
conform to the Canadian Electrical Code CSA 22.1

SITE REZONING AND LAND PURCHASE

TGVI applied to the CVRD for rezoning of a block of land owned by Weyerhaeuser to
allow construction and operation of an LNG facility. The CVRD gave approval to that
rezoning application on May 26, 2004. A copy of the approval bylaw which allows for two
1.5 Bef LNG tanks is included in Appendix 7. TGVI has optioned the property by means of
a two-year option agreement.

PRIVATE LAND RIGHTS

The LNG facility is to be located entirely on land which will be owned by TGVI and will
require no private easements. The connecting facilities will cross land primarily owned by
Weyerhaeuser, TimberWest Forest 1 Limited ("TimberWest") and the Crown. Only one
other private land holding will be impacted. All impacted land owners are aware of TGVI's
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9.4

9.5

requirements and no difficulties are anticipated in securing any of the private land
easements.

CROWN LAND RIGHTS

Crown land easements will be required for portions of the connecting facilities and in
addition, TGVI requires a lease over a segment of crown land immediately adjacent to the
west of LNG facility property. This 20 hectare crown lease is required to enable TGVI to
maintain control over lands which fall within the code required thermal setback buffer.
TGVI does not intend to construct any facilities on this crown segment other than the
connecting facilities rights-of-way which pass through and will not impact the current
utilization of the crown land. The lease in favour of TGVI will provide a barrier to
development of buildings and places of public gathering of 50 or more people as required
by the CSA code.

ACCESS ROAD USE

TGVI requires the use of existing access roads owned and operated by Weyerhaeuser
and TimberWest in order to access the Mount Hayes Site. The access road(s) will need to
be relocated in some sections and improved and both companies have indicated that a
road use agreement with TGVI to enable access to the LNG facility is acceptable. Work is
currently underway to complete the agreement.
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10. SAFETY AND INTEGRITY

10.1 FIRE PROTECTION

A pond will be constructed on the site of the LNG facility to collect water to initially be
utilized for testing of the LNG tank. The pond will be maintained over the life of the LNG
facility to supply the fire safety system at the facility and can be used to respond to fires
that may occur during construction and operations.

710.1.1 Construction — Risk to the Forest

Construction of the LNG facility, with the attendant process work areas and
pipeline, powerline and road construction, poses little risk of forest fire. Heavy
equipment with firefighting capability will be onsite in case a fire starts accidentally.
The sites will be cleared early in the season (low fire hazard period) prior to
construction activities. Piling and burning of the slash will be conducted under
provincial regulations, and will result a reduced fuel load at the site.

The construction phase will include the development of an Emergency Response
Plan ("ERP"). Construction workers will be briefed on the need for fire safety and
proper response in case of fire.

10.1.2 Operation — Facility Risk to the Forest

The risk to the surrounding forest area from a fire at the LNG facility is minimal.
TGVI's facility is designed to fail safe by isolating equipment, containing spills and
accommodating fire without harm to surroundings. The facility design, combined
with fire warning and suppression systems that meet or exceed CSA requirements
and industry standards, provide a high level of protection against fire risk to the
forest. At ambient temperatures, without a source of ignition, the LNG would rapidly
evaporate and dissipate. In the event of ignition, water and dry chemical fire
fighting equipment is available on site to fight potential facility fires and keep
adjacent facilities cool. The code designated thermal setback areas will mitigate
potential impacts to the public.

TGVI proposes to remove trees within a minimum of 100 m of the tank dike to
mitigate the potential for a fire at the LNG facility from impacting the adjacent
forest.

10.1.3 Operation — Fire Risk to the Facility

Protection of the LNG tank from forest fires is an important consideration in TGVI's
design, construction, and operation of the LNG facility sited in the forest
environment. The fire potential on south-eastern Vancouver Island is highly
seasonal and protection services are available.

The following mitigation measures will minimize the risk to the LNG facility from
forest fires.
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Maintain an appropriate separation distance (minimum 100 m) between the
tank dike and the forest.

Ensure that the ERP includes cooperation with the Weyerhaeuser, the
regulators, and local fire departments.

Use non-flammable materials for construction of all facilities on site.

Install a firewater storage and pumping system with underground piping, fire
hydrants, fire monitors and hose cabinets installed in critical areas to cool
facilities in the event of a surrounding forest fire.

Given the specifics of project design, impacts resulting from a forest fire are
considered to be of low magnitude.

10.2 SEISMICITY

South-western British Columbia including Vancouver Island is located within a seismically
active area. One of the mechanisms that results in earthquakes is continental drift, which
involves the slow movement of various continental and oceanic plates relative to one
another. Movement along a subduction zone involving the oceanic Juan de Fuca plate
tending to slide down under the edge of the continental plate which includes Vancouver
Island is an important factor in the seismicity of southern Vancouver Island and nearby
parts of the coast.

10.2.1 Seismic Design and Mitigation

Earthquakes near the study area could potentially result in relatively high seismic
motions. Such earthquakes could occur as a result of fault movements along or
close to the subduction zone, or along faults within the continental plate overlying
the subduction zone, such as the Cowichan System.

The current edition of the Canadian Standard CSA Z276, which applies to LNG
production, storage, and handling, specifies two levels of earthquake motions that
need to be considered during facility design:

1.

Operating Basis Earthquake ("OBE") based on a 10 percent probability of
exceedence within a 50-year period (corresponding to a 1:475 year event or
approximately 1:500 years). This is the same as the design basis earthquake
used in the present National Building Code. The structures and systems will be
designed to remain operable during and after the OBE.

A draft of the proposed 2005 Canadian National Building Code ("NBC")
increases building design requirements from 1:475 years to 1:2500 years.

Safe Shutdown Earthquake ("SSE") based on a 5 percent probability of
exceedence within a 50-year period (approximately 1:1000 years return
period). There will be no loss of containment capability of the tank and it will be
possible to isolate and maintain the LNG container during and after the SSE.
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The CSA Z276 code proposes to increase the return periods for an SSE from
the current 1:1000 years to either 1:2500 or 1:5000 years.

The LNG facility will be designed to the higher standards encompassed in the
proposed revisions of the various codes incorporating the most recent knowledge
and predictions of the potential seismic motions. The proposed CSA Z276
requirements for the OBE and SSE seismic events will be used as a minimum
standard. Further site specific seismic studies will be carried out to define local
seismic design parameters. Such studies will include consideration of both regional
conditions as well as local conditions such as nearby faults within the Cowichan
Fold and Thrust Zone.

It should be further noted that the shaking that would be experienced in a very
large subduction earthquake could last much longer than the shaking from a
smaller event, although the local ground motions might be similar depending on the
distance and attenuation characteristics. The longer period of shaking will be
considered in the design of the facilities.

There are about three hundred LNG storage tanks of this size and type in the
world. Many of these tanks are located in parts of the world that are more
seismically active than the Mount Hayes location, such as Japan, Korea, Turkey
and Greece. Because of the significant industry experience, the methods for
seismic design are well known and well accepted in the international engineering
community. The LNG storage tank, buildings, equipment and piping proposed for
the Mount Hayes location are all well within the industry’s seismic design and
construction experience, practice and capabilities.

LNG FACILITY INTEGRITY

LNG has been safely handled for many years throughout the world and has an excellent
safety record. Over the last 50 years, there have been no impacts to any member of the
public as a result of any incidents arising from LNG operations of the kind envisioned
herein.

Worldwide, there are currently about 240 peak shaving LNG storage facilities® (three in
Canada), some operating since the mid-1960s. The U.S.A. has the largest number of LNG
facilities in the world with 113 active spread across the U.S.A., with a higher concentration
of the facilities in the north-eastern region.

LNG FACILITY INTEGRITY METHODOLOGY

Facility integrity is addressed through a combination of regulatory compliance and industry
standards, resulting in multiple layers of safety in design and operation of the proposed
facility.

e The first layer is provided through LNG specific design of the storage and piping
systems, employing suitable materials and proven design throughout the facility. The

8 University of Houston Law Center Institute for Energy, Law & Enterprise, Introduction to LNG, An Overview of Liquefied Natural
Gas (LNG) Its Properties, the LNG Industry, Safety consideration, January 2003.
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inner storage tank holding the LNG will be constructed of 9 percent nickel steel. No
LNG tank constructed of 9 percent nickel steel has ever failed.

e The second layer is isolation and containment systems in the unlikely event a leak or
spill of LNG should occur. The facility is divided into numerous process segments that
can be automatically isolated from each other. The storage tank and facility LNG
piping will be surrounded by earthen dikes that can contain the entire contents of any
spill or leak, including the entire contents of the tank.

e The third layer is the use of safety systems to detect abnormal conditions to shut off
the flow of LNG to any leak or spill, to isolate the section and minimize the lost
volumes. The facility will employ gas, liquid and fire detection systems activating
automatically and remotely-activated shut-off, shut-down, fire-fighting systems in the
event of any emergency. These systems are also continuously monitored by on-site
personnel who can also activate any safety system. In addition, the LNG facility will be
monitored 24/7 at TGI’s gas control center located in Surrey, British Columbia.

e The fourth layer is the establishment of safe separation distances as required in the
regulatory codes and standards. TGVI will maintain control over land around the facility
so that the required buffer zone is maintained for the life of the facility.

e The fifth layer is the employment of proven and well-established operating and
maintenance procedures, standards and practices. These documents, in use at the
existing TGl LNG facility, will be adapted to the specific requirements of the proposed
facility at Mount Hayes. Participation in industry organizations and ongoing review of
these documents allows TGl to keep up with developments in technology and the
industry practices. Incorporated in these documents are clear requirements for training
of personnel, emergency preparation and safety procedures.

LNG FACILITY HAZARDS

The hazard most recognized in connection with the siting of an LNG facility is the potential
for a large-scale spill of LNG and the potential of a subsequent fire which could threaten
the public and employees and/or damage adjacent properties and the facility. The design
of the LNG facility, per Section 5.3., minimizes this hazard. The safety systems are
designed to minimize any spill or leak and isolate and make safe the entire facility.

The proposed LNG storage tank contains the greatest volume of product in the facility.
The inner tank (the LNG primary containment) will be constructed on 9 percent nickel steel
which has been proven to withstand the low temperature

(-162°C) of the cryogenic liquid. An earthen dike will provide secondary containment, and
will be designed to hold the entire contents of the inner tank in the extremely unlikely event
of a leak in the LNG tank.

Design of the LNG facility, per the codes, addresses a sustained pool fire which could
result if the LNG in the storage tank were to leak, empty into the earthen dike and catch on
fire. Such an event would create a large steady state pool fire for a sustained period of
time. The maximum thermal radiation hazard from such an event at any point around the
facility is determined through computer modeling® and is a function of the size of LNG

® Determined by computer simulation program “LNG FIRE 3", developed by Risk & Industrial Safety Consultants for Gas Research
Institute, 1996.
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pool, wind direction and speed, relative humidity, ambient temperature and distance. The
heat radiation effect drops rapidly as the distance from the fire increases. The radiation
zone for the proposed 1.0 Bcf LNG facility is expected to extend to a maximum of
approximately 400 m from the centre of the containment dike. TGVI will control use of the
land and the activity of public and personnel in all radiation areas considered within the
codes. Since 1960, the world’s LNG facilities (approximate 240) have recorded about
7,500 facility-years of experience. During this time there has been no large spill of LNG.

LNG that is spilled or leaks will act much like water, and flow to the low spots in the
surrounding area, where it will gradually evaporate. Along with a multitude of systems and
equipment which are designed to prevent any such spills or leaks from occurring in the
first place, the proposed LNG facility design also will utilize the natural properties of LNG
and rely on “passive” safety systems (e.g. channelling to specifically sited sump within the
dike) which do not require the operation of equipment or human intervention to function. In
addition, the facility will incorporate many hazard detection systems which will detect any
spill, leak or fire as soon as possible and allow equipment to be shut down and isolated so
as to minimize the scale of such an event.

Once collected, any spilled LNG will evaporate slowly and can be monitored by the
operating staff at the facility to ensure no further hazard arises as a result of the spill.
Initially the gas is colder and heavier than the surrounding air and can create a fog or
vapour cloud above the release liquid. As the gas warms up it mixes with the surrounding
air and begins to disperse. If the vapour cloud encounters an ignition source, it can ignite
only if the methane/air mixture is in the 5 to 15 percent flammability range. The CSA code
sets out the design criteria for the control of the vapour to mitigate any impacts.

OTHER LNG PLANT SAFETY ISSUES

LNG facilities present other safety issues that are of relatively lower significance and
consequence than a fire, as far as the protection of the public is concerned. The facility
design and specific operating procedures will address these other hazards, which include:

e Personnel exposed to direct contact with LNG (liquid at -162°C) or very cold LNG
vapours could sustain severe frostbite (or freeze burns). The potential extent of this
cryogenic hazard is limited to the immediate area around equipment, piping and tanks
containing LNG. Protective clothing and shields will be used to mitigate this hazard.

e Methane gas, the primary component of LNG, is colorless, odourless and is classified
as an asphyxiate (when released and it displaces air). Separation distances and gas
detection systems will be used to mitigate this hazard.

o The process of liquefying natural gas removes almost all of the components that give
LNG any detectable odour. All vapourized LNG leaving the LNG facility will be
odorized to meet government and pipeline standards. Fuel gas used in the LNG facility
will also be odorized. Additional hazard mitigation includes gas detection in areas of
possible leaks.

¢ Distances between property lines, buildings, electrical equipment, process equipment,
impoundments, and the proposed LNG storage tank will meet or exceed the spacing
requirements of CSA standards.
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o The LNG facility will utilize continuous monitoring equipment to detect hazardous
conditions. Hazard detection will include: evidence of combustible gas, cold
temperatures from LNG spills, fire, smoke, and high pressure in tanks and vessels.

e Quantities of other compounds may be stored on site as part of the liquefaction or
back-up systems (e.g. diesel, propane, etc.) depending on the final specific design that
is approved. TGVI will ensure all appropriate and required safety systems are in place
for these compounds.

LNG FACILITY FIRE PROTECTION SYSTEMS

To reduce the effects of a fire, the proposed LNG facility will have a fire water system. A
pond will be constructed on site to collect runoff water. Water from the pond will be utilized
to fill an onsite fire water tank that will supply the fire water system. An underground
firewater pipe will encircle the facility. Branches will feed various fire fighting locations with
multiple hydrants to keep any equipment cool in the event of fire at any adjacent location.
Water is not used to fight an LNG fire, as the warm water will increase the rate of
vapourization of the cold liquid. Water is also not typically used to fight or extinguish a
natural gas vapour fire but is generally used to cool and protect facilities adjacent to a fire
and to fight non-gas related fires.

Dry chemical fire extinguishing equipment to directly fight any natural gas (or other
compound) fire will be located throughout the facility. Dry chemical skidded, wheeled and
hand held units will be incorporated in the fire protection plan for the LNG facility.

LNG FACILITY SECURITY

The security strategy for the facility will include controlling all access by individuals and
vehicles onto the site. The entire boundary of the facility site, including the LNG storage
and vapourization facilities will be fenced with chain link and a top guard that meet or
exceed recognized industry standards as to gauge and height. The number of access
points to the LNG-related facilities will be limited to an absolute minimum, but will include
at least one emergency gate. The access points will have video monitoring, with feeds into
the facility control room. An employee will be required to manually or remotely unlock
gates to allow access to any persons or vehicles.

The monitoring and detection systems at the proposed facility will function on a “24/7”
basis and consist of intrusion detection alarms, CCTV, regular (but random) patrols and
lighting. These systems, as well as the security communication system, will be operated
and monitored at the control room.

TGVI facility management will establish liaison with all appropriate government security
and emergency response agencies. TGVI is prepared to protect the public, employees and
the LNG facility from all threats or potential damage that can be defined as reasonable,
credible and defensible. The design of the facility, including the TGVI controlled separation
zone around the facility and the earthen dikes will minimize any potential impacts to the
public. TGVI will ensure that training is provided to LNG facility personnel and that the
LNG facility is operating in continuous compliance with Canadian regulations.
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10.9 PIPELINE INTEGRITY

The LNG facility is expected to be connected to the TGVI transmission system by two
laterals, 219 mm (8”) and 273 mm (10”) diameter pipelines of approximately 5 km length.

The pipeline laterals to the LNG facility will be designed in accordance with the code
requirements of the Canadian standard “CSA Z662 Oil and Gas Pipeline Systems”. The
design, construction and operation of TGVI’s pipeline systems are reviewed and approved
by the BC OGC, which is the responsible for regulations related to construction, operations
and maintenance for natural gas pipelines which operate at over 100 psig.

The laterals to the proposed LNG facility will be buried a minimum of 0.7 m within a
proposed 18 m wide right-of-way. The pipeline right-of-way is patrolled periodically via
helicopter, in addition to ground patrols. TGVI is a member of BC One Call, a natification
service for anyone wishing to dig in the vicinity of the pipeline. TGVI also maintains a
complete list of all land owners impacted by the pipeline right-of-way, and has a yearly
pipeline awareness program.

The pipeline valves and the current pipeline conditions of the entire pipeline are monitored
centrally for all of TGVI’s transmission pipeline systems by a SCADA (Supervisory Control
and Data Acquisition) system which is manned 24/7. Emergency actions may be initiated
remotely by the SCADA operator in the event of a pipeline incident.

TGVI pipelines and laterals are capable of being internally inspected and once placed into
operation they become part of a systematic integrity inspection program.

10.10 EMERGENCY RESPONSE PLAN

TGl has an existing LNG facility in Delta, B.C. which has operated successfully for over 30
years as well as thousands of kilometres of transmission pressure pipelines. TGl
considers safety and emergency response to be of prime importance and remains
proactive in improving its ERP and the safe operation of its facilities. TGVI is committed to:
¢ Developing a site and location specific ERP for the proposed Mount Hayes LNG facility

¢ Operating the connecting pipelines in accordance with TGVI's existing well proven
procedures

e Meeting or exceeding relevant laws and regulations and cooperating with local
authorities

¢ Regularly testing and improving emergency response plans
e Ensuring appropriate resources and training to implement the plans
¢ Monitoring industry development of improvements to emergency response issues.

The ERP will clearly lay out the methodology for TGVI employees to effectively manage
any emergency at the LNG facility. The ERP is developed to minimize injury to the public
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and employees, to minimize damage to property and the environment, and to promote
rapid return to normal operation.

The ERP lays out the organization, duties and responsibilities of all facility and off-site
support TGVI personnel, including corporate emergency response centers. Chains of
command are clarified, including appropriate contact and communication with local and
provincial emergency response agencies.

10.11 LOCAL NOTIFICATION AND INVOLVEMENT

TGVI is committed to working with local and provincial authorities on all aspects of the
proposed LNG facility. Specific to the ERP, TGVI will work with the local Fire
Department(s), emergency response and regulatory authorities to achieve a high level of
comfort and communication, including ongoing dialogue on emergency preparedness and
responsibilities for response and cooperation and involvement in facility emergency
exercises on a regular basis.
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1.

11.1

11.2

11.3

PUBLIC CONSULTATION

PUBLIC CONSULTATION PROGRAM

Section 5.3.3 outlined the comprehensive site selection and public consultation program
that was undertaken by TGVI to engage the public and locate a suitable site for the
project. This program culminated in the successful rezoning of the subject Mount Hayes
property. Public (including First Nations) consultation will continue through the permitting,
construction and operation phases of the project to ensure that project developments are
communicated in a timely fashion, that any potential negative impacts are mitigated and
that positive benefits of the project for the local community are realized.

FIRST NATIONS

Although the majority of the lands affected by the LNG facility and rights-of-way involve
private lands, with only a small impact to crown lands, all of the facilities fall within the
traditional territory of the Chemainus First Nation ("CFN"). TGVI is in communication with
the CFN and will consult with the CFN to ensure their interests are taken into account.
Applications for rights to crown land have been made to the OGC and the OGC has
referred the applications to the CFN for comment. TGVI has considerable experience
working with First Nations in British Columbia and expects to reach a mutually acceptable
understanding with the CFN with respect to the use of crown land which will provide
project benefits to the Band and mitigate any potential negative impacts to the CFN
traditional use of the land that could result from the project.

SOCIO ECONOMIC ASSESSMENT

The construction of a 1 Bef LNG facility and connecting facilities (estimated cost of $94.4
million) will provide positive benefits to local Vancouver Island communities as well as to
British Columbia and Canada.

Construction of the LNG project is estimated to generate 700 person years (direct and
indirect) of employment in BC of which 240 person years will be in local communities. Of
the estimated $28.7 million to be spent in the local area, $10.1 million will be on labour and
$18.6 million on goods and services (including land acquisition).

Once in operation the facility is expected to employ 9 full time employees and generate
approximately $150,000 in local expenditures annually (not including electricity and fuel).
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12. PROJECT MANAGEMENT, ENGINEERING AND CONSTRUCTION

TGVI and TGI have considerable experience in managing and completing major projects on
time and on budget. A TGVI project manager, who in turn will report to a TGVI project sponsor,
will direct all phases of the LNG project after CPCN approval. TGVI will execute the overall LNG
project utilizing experienced contractors, consulting professionals and TGVI personnel.

TGVI will enter into a turnkey Engineering, Procurement and Construction ("EPC") contract for
the major portion of the LNG facility, basically including all work inside the facility fence after site
grade is established. The EPC contractor will manage the design, procurement and construction
of the major portion of the LNG facility according to performance specifications and contract
conditions contractually agreed to with TGVI.

TGVI has completed an Expression of Interest review with major contractors and is in the
process of selecting an EPC contractor(s) to negotiate a sole source contract for the main LNG
facility. TGVI has begun the development of contract terms and conditions and performance
specifications for the facility in support of entering an EPC contract. TGVI expects the
successful contractor to provide an operational LNG facility, to be in-service June 30, 2007
(schedule as outlined in Section 13) to allow the LNG tank to be at least one-third full at
November 01, 2007.

Connecting facilities and likely some portions of the project such as site preparation, grading,
restoration, gas metering and odourization will be designed and constructed separately from the
EPC contractor by a TGVI project manager(s) and local contractors.

The TGVI project manager will implement a project execution plan for the development of each
segment of the overall project including design and construction quality assurance for all
phases. TGVI operating personnel will be deployed to various projects as required to ensure all
facilities can be efficiently placed into operation upon completion of construction and are
completed in conformity with TGVI and industry practices. The majority of specialized services
required for environmental management and design and construction inspection will be
contracted to individuals and companies with the demonstrated skills and experience to
complete the work. TGVI expects to implement a project office team with the resources to
manage overall project costs and provide procurement, accounting and administration support
to the project managers.
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13. PROJECT SCHEDULE

The following Figure 13 outlines the timing of major elements of the project. TGVI is confident
that if the major LNG contract (for Engineering, Procurement and Construction) is awarded by
January 1, 2005, TGVl is confident the 1 Bcf LNG facility can be constructed in 30 months or
less leaving a minimum of 4 months to secure a partial tank fill sufficient for the first heating
season’s requirements. Other components of the project including connecting facilities are not
on the critical path and can be readily completed within the overall schedule.
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Figure 13
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14. PROJECT COST ESTIMATE

14.1 CAPITAL COSTS

TGVI has completed a cost estimate for the Project based on information supplied by
consultants and contractors and utilizing TGVI and TGI experience in project management
of other major capital projects. Figure 14.1 provides a break down of the estimated direct

capital cost of $ 94.4 million ($2004).

Figure 14.1 LNG Facility Capital Costs (2004$millions)
EPC Costs 73.8
Owners Costs

Land 1.6
Interconnecting Facilities 9.3
Project Services 7.9
Contingency 1.8

Total 94.4

14.2 LNG OPERATING COSTS

Operating costs for the LNG facility have been determined from experience operating the
Tilbury LNG facility in Delta, B.C. and in operating transmission pipelines throughout B.C.

Figure 14.2 LNG Facility Operating Costs (2004$000)

Fixed Operating $ 930
Variable Operating (excl gas) $ 557
Total $1,487

14.2.1 Fixed Costs

Fixed costs include regular staff required to operate and maintain the facility, utility
costs, materials and contractors for routine preventive maintenance, annual
licensing and inspection fees, right-of-way maintenance for interconnecting

pipelines, and staff training costs.

14.2.2 Variable Costs

Variable costs include electricity consumed during liquefaction, send-out and
holding operations. Variable costs exclude natural gas fuel costs.
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APPENDIX 1

DESCRIPTION OF LIQUEFIED NATURAL GAS
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LIQUEFIED NATURAL GAS (“LNG”)

WHAT IS IT?

When natural gas is cooled to a temperature of approximately -260°F (-162°C) at atmospheric
pressure, it condenses to a liquid called liquefied natural gas (“LNG”). One volume of this liquid
is formed from approximately 620 volumes of gas at atmospheric pressure and ambient
temperature. Conversely when vaporized, 620 cubic feet of gas are produced from every cubic
foot of liquid. This clear liquid weighs about half as much as the same volume of water.

USEFULNESS

The large ratio of the volume of gas to the volume of liquid (620:1) makes storage of natural gas
in the liquid state attractive. The reduced volume and liquid state also makes possible alternate
methods of transportation where conventional gas pipelines are not practical.

COMPOSITION

LNG is composed primarily of methane and may also contain ethane and some heavier
hydrocarbons. Small quantities of nitrogen, which often occur in natural gas, may also be
dissolved in LNG. Prior to liquefaction to produce LNG, natural gas must be treated to remove
carbon dioxide, water, sulphur compounds an all such constituents that could form solids at
LNG temperatures and plug process equipment.

SAFETY

LNG will not burn or explode and must be returned to its vapour state and then mixed in a ratio
of 5% to 15% gas in air before it is capable of supporting combustion.

TEMPERATURE EFFECTS

At atmospheric pressure, LNG boils at approximately 260°F (162°C) below zero. This is
classified as a "cryogenic" temperature. The field of cryogenics includes: the processes and
equipment used to produce liquefied gases such as LNG; the equipment used to store,
transport, and handle them; and all the phenomena that are produced by the cold temperature.

Marked changes in the physical behaviour of many materials occur at LNG temperatures.
Rubber at cryogenic temperature, for example, loses its resiliency and shatters like glass if
dropped or struck by a hammer. Carbon steel undergoes a change from a ductile material that
fails by stretching at warmer temperatures to a brittle material that fails by cracking at cryogenic
temperatures. While some of the familiar materials of construction are not suitable at LNG
temperatures, many materials such as 9% nickel alloy steel, aluminum, stainless steel and
concrete are well proven in use at these frigid temperatures.
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APPENDIX 2

LETTER OF COMMITMENT FROM TGl
FOR LNG SERVICE
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Douglas Stout
Vice President

Te ra S e n Glg: SLrﬁ)S;;Iyeg Transmission

Gas

16705 Fraser Highway
Surrey, B.C. V3S 2X7
Tel: (604) 592-7850
Fax: (604) 592-7890
Aug ust 3, 2004 Email: douglas.stout@terasengas.com
www.terasengas.com
Terasen Gas (Vancouver Island) Inc.
16705 Fraser Highway
Surrey, B.C.

V3S 2X7
Attention: Mr. Scott Thomson
Dear Sir:

Re: Terasen Gas Vancouver Island Inc. LNG Proposal

We understand that Terasen Gas (Vancouver Island) Inc. (“TGVI”) is proposing a
Liquefied Natural Gas (“LNG”) facility on Vancouver Island at Mount Hayes near
Ladysmith that should be available for third party usage by the spring of 2008. Terasen
Gas Inc. (“TGI") is interested in LNG for peaking supply for both the near term and the
longer term for its core market.

TGl understands that TGVI does not initially require the entire facility storage volume
and wishes to gradually grow into the capacity at the LNG facility. The LNG capacity not
required by TGVI will then be available for third party contracting. TGVI has provided a
preliminary schedule of the amount of LNG capacity and deliverability that will be
potentially available to TGI over the period April 1, 2008 through March 31, 2028.

In addition, TGl and TGVI have had discussions with respect to the nature and
availability of transportation to and from the Huntingdon Pool/Eagle Mountain to the
proposed facility. Transportation for injection will be on a firm basis for the period April
through October and will be on an interruptible basis for the period November through
March. Transportation will be a physical flow to the facility on TGVI’s facilities while
transportation from the facility will primarily be by displacement, with the gas supply
taken at either Eagle Mountain or at Huntingdon Pool by TGI.

TGl understands that TGVI does not, at this time, have fixed rates either for storage or
transportation. However, TG, in turn, requires a price for the storage including
transportation which it less than or equal to the avoided cost of the alternatives taking
into account the relative operational flexibility of the alternatives. Initial estimates by TGI
indicate that this avoided cost is between $70 and $80 per GJ of withdrawal capability
including all fixed and variable costs depending on the capacity available in the tank.

Access to a new storage resource creates commodity and supply diversity benefits for
TGI customers. From a regional perspective, the new storage resource will help to
mitigate price volatility that characterizes the regional market by providing additional
peak day supply to the region. Because of TGl's relatively large exposure to the regional
gas market, this is an important commodity benefit beyond the direct storage benefit. In
addition, because the TGl and TGVI systems are directly interconnected, TGl will realize
facility benefits from effectively having a new LNG facility connected to its system. The
location of the Eagle Mountain interconnect provides a resource at a point on the TGl
system that is currently constrained, offering the opportunity to delay future expansions
on the TGl Coastal Transmission System.
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Based on the assumptions above, TGl will contract either on a short-term or long-term
basis for any capacity that TGVI will have available at the facility once that quantity is
known. TGI proposes to enter into an LNG agreement between TGl and TGVI under the

following terms:
Term:

Unit Cost:

Withdrawal:
Liquefaction:
Capacity:

Special Provisions:

20 years from April 1, 2008 to March 31, 2028

TGI proposes that there is a rolled-in cost for LNG service and
redelivery to the Huntingdon Pool. The unit cost will not include
the variable costs for fuel gas for the liquefaction, vaporization and
transportation of gas to and from the LNG facility.

Up to 90 TJ/d

0.5%/day of contracted capacity.

Up to 900 TJ

Because of the uncertainty surrounding TGVI capacity
requirements, TGI proposes establishing a schedule with annual
withdrawal and capacity contract demand for the initial five years

followed by an annual addition of contract demand for the fifth
year on a rolling basis for the term of the contract.

Any agreement will be subject to approval by the British Columbia Utilities Commission.

Yours very truly,

TERASEN GAS INC.

Yooy 2=

Douglas Stout
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APPENDIX 3

DEMAND FORECAST
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Design Day Base Forecast Scenario

Year Core Customers | Joint Venture BC Hydro Squamish
2005 100.4 37.6 38.0 4.8
2006 103.9 33.6 38.0 5.0
2007 107.3 33.6 45.0 5.1
2008 110.5 33.6 45.0 5.3
2009 113.6 33.6 45.0 5.5
2010 116.4 33.6 45.0 5.7
2011 119.0 33.6 45.0 5.9
2012 121.5 33.6 45.0 6.1
2013 123.9 33.6 45.0 6.3
2014 126.4 33.6 45.0 6.4
2015 129.0 33.6 45.0 6.6
2016 131.5 33.6 45.0 6.8
2017 134.2 33.6 45.0 7.0
2018 136.9 33.6 45.0 7.1
2019 139.6 33.6 45.0 7.3
2020 142.4 33.6 45.0 7.5
2021 145.2 33.6 45.0 7.7
2022 148.1 33.6 45.0 7.8
2023 151.1 33.6 45.0 8.0
2024 154.1 33.6 45.0 8.2
2025 157.2 33.6 45.0 8.4
2026 160.4 33.6 45.0 8.5

The design-day demand is highly correlated to the coldness of weather conditions experienced
and is highly price inelastic, meaning that during the design-day, the demand is insensitive to
price, driven primarily by the weather. For TGVI, since Core customers’ demand is primarily
weather dependent, design-day demand is forecast based upon the coldest weather observed
in the last 25 years, which over the last 25 years has been minus 10.4 degrees Celsius or 28.4
heating degree days (HDD).

A design year load duration curve is provided for reference below using the results of the

regression analysis extrapolated against the HDD for each day of 1989, the coldest year in the

last 25 years. The duration curve provided is sorted from the coldest to warmest day.
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APPENDIX 4

CAPITAL SCHEDULES
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Incremental TGVI Facility Requirements for the Base + 0 TJ/day Forecast
Year LNG Storage I-°ipe + Compression I-°ipe + Compression + Curtailment
Required TGVI Forecast Direct | System Required TGVI Forecast Direct| System Required TGVI Forecast Direct | System
Facilities Cost Fuel Facilities Cost Fuel Facilities Cost Fuel
(millions 2004%)| (%) (millions 2004$)] (%) (millions 2004%)] (%)
2004 V4 15 V4 15 V4 15
2005
2006
V1U4, V2, V3b,
2007 LNG, spares 99 3.5% spares 61 3.9% V2, spares 27 4.0%
2008 3.5% 3.9% 4.1%
2009 3.6% 3.9% 4.1%
2010 3.6% 3.9% 4.1%
2011 3.6% loop 25km d/s WS 23 3.9% 4.1%
2012 3.6% 3.9% V3b 20 4.1%
2013 3.7% loop 12km d/s V2 12 3.9% 4.1%
2014 3.7% 3.9% V1 15 4.1%
2015 3.7% V5 20 3.9% 4.1%
2016 3.7% 3.9% 4.1%
2017 3.8% 3.9% 4.1%
2018 3.8% 3.9% 4.2%
2019 \/2 22 3.8% loop 27km d/s V3b 25 3.9% 4.2%
2020 3.8% loop 40km d/s WF 36 3.9% 4.2%
2021 3.9% 3.9% V5 20 4.2%
2022 3.9% 3.9% 4.2%
2023 3.9% V1U5 15 3.9% 4.2%
2024 3.9% 3.9% 4.3%
2025 4.0% loop 19km d/s PM 17 3.9% loop 25km d/s WS 23 4.3%
2026 4.0% 3.9% loop 12km d/s V2 12 4.3%
Legend
CFT MS CFT Meter Station V1U5 5th unit to VI - Coquitlam Compressor Station
d/s ‘downstream of' V2 V2 - Squamish Compressor Station
km 'kilometre' V3b V3b - Secret Cove Compressor Station
LNG Mt Hayes LNG Storage Facility V4 V4 - Texada Compressor Station (retention and upgrades)
PM 'Port Mellon' V5 V5 - Dunsmuir Compressor Station
spares Spare Compressor Engines WF 'Woodfibre'
V1U4 4th unit to VI - Coquitlam Compressor Station WS 'Watershed'
Notes

System fuel includes compressor fuel plus 0.5% for meter station fuel, 1% for UAF, and LNG fuel where applicable
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Incremental TGVI Facility Requirements for the Base + 45 TJ/day Forecast

Year LNG Storage Pipe + Compression Pipe + Compression + Curtailment
Required TGVI Forecast Direct | System Required TGVI Forecast Direct| System Required TGVI Forecast Direct| System
Facilities Cost Fuel Facilities Cost Fuel Facilities Cost Fuel
(millions 20043%)] (%) (millions 2004%)] (%) (millions 2004%)] (%)
2004 V4 15 V4 15 V4 15
2005
2006 CFT MS 2 CFT MS 2 CFT MS 2
2007 LNG, V1U4, V2, 156 4.7% V1U4, V2, V3(b), V5, 179 4.1% V1U4, V2, V3(b), V5, 117  4.5%
V3(b), spares spares, loop 12km d/s spares, loop 12km d/s
V2, loop 25 km d/s V2, loop 25 km d/s
WS, loop 40km d/s WS
WEF, loop 27km d/s
V3b
2008 4.7% V1US 15 4.1% 4.5%
2009 4.7% 4.1% 4.4%
2010 4.8% 4.1%| 4.4%
2011 4.8% loop 19km d/s PM 171 4.1% 4.4%
2012 4.9% 4.1% 4.4%)
2013 4.9% 4.1% loop 27km d/s V3b 25|  4.4%)
2014 5.0% 4.1%| loop 40km d/s WF 36| 4.4%
2015 5.0% 4.1% 4.4%
2016 5.0% loop 13km d/s WS 12 4.1% 4.4%
2017 5.1% 4.1% 4.4%
2018 5.1% loop 10km d/s V4 12 4.1% 4.4%
2019 loop 25km d/s WS 23] 5.2% 4.1% 4.4%
2020 V5 20 5.1% 4.1% loop 19km d/s PM 17| 4.4%
2021 loop 12km d/s V2 12] 5.1% 4.1% V1U5 15|  4.4%
2022 5.1% loop 4km d/s V4, loop 12]  4.1% 4.4%)
7km d/s V5
2023 5.1% loop 5km d/s V3b 5| 4.1% 4.4%
2024 5.1%)| 4.1%| 4.4%
2025 5.0% loop 5km d/s V5 5| 4.2% loop 7km d/s V5 71 4.5%
2026 5.0%| 4.2% 4.5%)
Legend
CFT MS CFT Meter Station V1U5 5th unit to VI - Coquitlam Compressor Station
d/s ‘downstream of' V2 V2 - Squamish Compressor Station
km 'kilometre' V3b V3b - Secret Cove Compressor Station
LNG Mt Hayes LNG Storage Facility V4 V4 - Texada Compressor Station (retention and upgrades)
PM 'Port Mellon' V5 V5 - Dunsmuir Compressor Station
spares Spare Compressor Engines WF 'Woodfibre'
V1U4 4th unit to VI - Coquitlam Compressor Station WS 'Watershed'
Notes

System fuel includes compressor fuel plus 0.5% for meter station fuel, 1% for UAF, and LNG fuel where applicable
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APPENDIX 5

GAS PRICE FORECAST
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Gilbert Laustsen Jung
Associates Ltd. Petroleum Consultants

PRODUCT PRICE AND MARKET FORECASTS
FOR THE CANADIAN OIL AND LAS INDUSTRY

COuarterly Update

April 1, 24404
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April 1, 2004

Cialbert Lamstcen Jung Associates Lid. has prepared the emclosed prnoe ond market forecasts adier
0 comprehensive review ol information avalable throceh o March 2004, Informalion sounces
inclade numerous government agencies, mdustry publicabions, Canadian ol refiners and natuml
gas markelers. The sooarmey of all Encbanl data, from all soaroes has been accepied ns represented
withoat detmaled imvestigntion by Chilbert Laustsen Jung Associates Lid. The bonecosts presenbed
herem are boased on an imformed mierpretaben of curmrently availloble dota. Whale they are
comsmdered rensonable al this tme. wsers of these forecasts should understand the mherent hagh
umceramty in lorecasting any commedity or market. These torecasts wall be revised penodioally
ns market, cconomic and polisoal conditioms change. These falare revisions moy be significoni.

Giloer Laustsen Jung Associotes Lid
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GILBERT LAUSTSEN JUNG ASSOMCIATES LTI

FRODUCT PRICE AND MARKET FORECASTS

FORTHE CANADAN OIL ANINCGAS INDUSTRY
April 1, Diknd
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MNATURAL GAS PRICES

Harigary 1, 2004 Al 1, 2004
Cilendir Tiir Cilerdir Tear

Flaeniry' Houls (zas Prise - (SUSSIBIHTL

200 5.100 5.7}

2 4. 50 4.1}
Chicaga 30 Day Spad {aas Price — (SUTSMMET

200 5. M) 5 Rl

NS 470 * Inh
Sumcas 30 Day Spedl Gas Price - (SUSRM BT

20 4.55 5.10

:-.ﬁ 4 nt b
AECORC 30 Dy Speed dade Priee — (S0 D MMETU

_"'ll.l 5 ?ﬁ [ !'ﬁ

e ] 515 555
Aversgie Albeirta FEnl-Gale (s Price - (08N IMETT

200 5%l .30}

2 4.B5 525
Apiinialir Plast-(oate Gas Price - (SCdio NIV BT

20 5.0 -0

2 4.7 5.15
B B Dy Spol Flant-faale Gas Price - (SC&SNMETLU)

200 5.55 535

2 4.0} JREE

CRUDINE OIL PRICES

Jarvesey 1, 2004 Apeil B, DO
Caléndir T Calesekai Y éda
W ) Ol Fricw - {SUSBEL)
20 Hi il 34.2%
ks ja R ] 000
Lkt Swéel 0 Edimesten Prsee - (S0dn'BELY
2 1175 44.7%
20 1375 Ehar

Glber Laustsen Jung Associotes Lid.

Page 74



Terasen
TGVI LNG Storage Project Gas

Talide 1

Erwde S il ind Ml wral S L sl
Foow Fmee i ]

Elbert Laustsen Jung Associates Lid.

Page 75



Terasen
TGVI LNG Storage Project Gas

Tiiiaks 3

Hak e Cos awi B o
P i it

Gibert Laustsen Jung Associates Lid.

Page 76



TGVI LNG Storage Project

Terasen
Gas

g el 7

:

30
35807
.2
310
Jim
anng
3002
2007
2002
g
2802
2507
.07
2102
2207
2002
2007

W Crude Gil @ Cushing

1%
Fd L™
Fi
N, Fi
LY

rpryprfryryrjryryryegegegurijnrgrs
L

— Hiniory

T T e T P g g e g T PR

e S-S Faremrd Carve

GiLJ ZD0E-01 Forecmms

Nafural Gas @ Henry Hub

LD S0 -0 F orecmet

II=IJ II.I!

— HlEiory

ni0 v

00

50

ato - i i i i i i i i i i i i i
000 2001 IO IGOG QDG D008 D008 IOV 3008 SN Ble @D dE Sons

GLJ 200801 Frore o

3000 Faremrd Carve

LY J0aRE-0d Forecomet

Giloen Laustsen Jung Associotes Lid,

Page 77



TGVI LNG Storage Project

Terasen
Gas

Malural Gas & AFESC

-
F.ED

Ll ]

ELD

LA 1]

-]

200

-
gt

b

A ]
LD

]

150

.00 .

Higiorp

Gl -2 Foecasi

Foreign Exchange

(=]
2

oav

B

am

-
o

Lol

oM
i
i

o Ly
o

a1
aamn

i

LT

BB

s

s
|

L 51

4
-

1938
Himizry

= LT Farsrd Carvs

GiLJ 2004-01 Foracant ELY ITERE F oo

Glber Laustsen Jung Associotes Lid.

Page 78



Terasen
TGVI LNG Storage Project Gas

APPENDIX 6

COST OF SERVICE SCHEDULES

Page 79



Terasen
TGVI LNG Storage Project Gas

Vancouver Island Supply Alternatives

Cost of Service Summary for Incremental TGVI Facilities
Base + 0 Forecast

LNG Storage Portfolio

(Million Cdn Dollars)

Gas Contract Year Begin November
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 [ 2017 | 2018 | 2019 [ 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Operating Expenses (excl Fuel) 00| 0.0| 0.0 1.6 1.6 1.7 1.7 1.7 1.8 1.8 1.8 1.9 19 20| 20| 28| 29| 29| 30| 31 3.1 32| 33

Other Taxes 00| 00| 0O 09| 09| 09| 09| 09| 09] 09| 09| 09| 09 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.2
Depreciation 05 05| 05| 37| 37| 37| 37| 37| 37| 37| 37| 37| 37| 37| 37| 46| 46| 46| 46| 46| 46| 46| 46
Return on Rate Base 1.2 1.1 1.1 95 93| 90| 88| 85| 83| 80| 77| 75| 7.2 70 67| 86| 83| 79| 76| 73| 70| 67| 64
Income Taxes 0.2)] (0.7)] (0.5)] 22 1.1 1.4 1.6 1.7 191 20| 20 21 21 22| 22| 20 1.1 1.5 18| 20| 22| 23| 24

Total Cost of Service (excl Fuel) 151 09 11| 179|166 16.7| 16.7| 166 | 165| 164 | 163 | 16.1]| 16.0| 158 | 156 | 191 | 179 181 [ 18.1| 18.1 | 18.0| 17.9] 178

Terasen Gas (Vancouver Island)
Vancouver Island Supply Alternatives

Cost of Service Summary for Incremental TGVI Facilities
Base + 0 Forecast

Pipe & Compression Portfolio

(Million Cdn Dollars)

Gas Contract Year Begin November
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 [ 2017 | 2018 | 2019 [ 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Operating Expenses (excl Fuel) 00| 00| 0.0 1.7 1.7 1.7 1.8 1.8 1.9 19 20| 27| 28| 29| 29| 30| 31 3.2 32| 39| 40| 441 4.2

Other Taxes 00| 00| 00| 04| 04| 04| 04| 05| 05| 06| 06| 08| 09| 09| 09| 10| 13| 13| 14| 15| 15| 17| 17
Depreciation 05| 05| 05| 24| 24| 24| 24| 30| 30| 33| 33| 41| 41| 41| 41| a8| 59| 59| 59| 66| 66| 72| 72
Return on Rate Base 12| 11| 11| 59| 57| 56| 54| 72| 70| 80| 78| 94| 92| 89| 86| 109| 143 139| 136 | 14.7| 143 | 16.0| 156
Income Taxes 02| ©7] ©5)| 09 3.1 @0l (12| 00 02| 10| 12| 13| 07| 12| 16| 25| 34| 31| 33| 31| 23| 33| 34

Total Cost of Service (excl Fuel) 15] 09 1.1 941 71 80| 88]125]| 127 149|149 183 [ 177 18.0] 18.2]| 22.2| 28.0| 274 ) 27.3| 29.7 | 28.7 [ 323 | 32.0
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Terasen Gas (Vancouver Island)
Vancouver Island Supply Alternatives

Cost of Service Summary for Incremental TGVI Facilities
Base + 0 Forecast

Pipe & Compression & Curtailment Portfolio

(Million Cdn Dollars)

Gas Contract Year Begin November
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 [ 2013 | 2014 | 2015 | 2016 | 2017 [ 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Operating Expenses (excl Fuel) 00| 00| 00| 06| 06| 07| 07| 07| 14] 14| 19| 20| 20| 20| 21 21 221 30 31 32| 32| 33| 34

Other Taxes 00| 00| 00| 02| 02| 02| 02| 02| 03| 03| 04| 04| 04| 04| 04| 04| 04| 05| 05| 05| 05| 08| 09
Depreciation 05| 05| o5 13| 13| 13| 13| 13| 20| 20| 26| 26| 26| 26| 26| 27| 27| 35| 35| 35| 35| 43| a7
Return on Rate Base 12| 11| 11| 32| 31| 31| 30| 29| 45| 44| 56| 54| 53| 51| 49| 48| 46| 64| 62| 60| 58| 81| 94
Income Taxes ©0.2)| ©.7)] ©5)| 05| 1.4)] 09| ©05)] ©02)] ©.0)| ©6) 04 ©8)| ©2)] 03| 07| 10| 12| 12| 04| 09| 12| 22| 24

Total Cost of Service (excl Fuel) 151 09 1.1 48| 38| 43| 46| 49| 82| 75| 100| 96] 101) 104 ] 10.7] 109] 11.0] 147 | 13.8] 141 | 143 | 18.6 | 20.8

Terasen Gas (Vancouver Island)
Vancouver Island Supply Alternatives

Cost of Service Summary for Incremental TGVI Facilities
Base + 45 Forecast

LNG Storage Portfolio

(Million Cdn Dollars)

Gas Contract Year Begin November
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 [ 2018 [ 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Operating Expenses (excl Fuel) 00( 00O OO 33| 33| 34| 35| 36| 36| 37| 38| 38| 39| 40| 41 421 5.1 5.2 53| 54| 55| 56| 58

Other Taxes 00| 00| oo 12| 12| 12| 12| 12| 12| 12| 12| 13| 13| 13| 13| 15| 16| 18| 18| 18] 18| 18| 18
Depreciation 05| 05| 05| 54| 55| 55| 55| 55| 55| 55| 56| 56| 56| 56| 56| 63| 71| 75| 75| 76| 76| 76| 76
Return on Rate Base 12| 11| 13| 140|137 133| 129 126 | 122| 118 11.5| 11.1| 107 | 104 | 100| 11.9| 135 14.4| 13.9| 134 | 129 ] 125| 120
Income Taxes ©02) ©.7)] ©04)] 18| (1.4 ©03)| 05| 12| 18| 22| 25| 28| 30| 31| 32| 39| 35| 30| 32| 35| 38| 39| 4.1

Total Cost of Service (excl Fuel) 151 09 14| 257|223 | 231 | 23.7| 241 | 243 | 245)| 245)| 245]| 245| 244|242 | 278| 30.8| 319 31.8| 31.7| 316 | 31.5] 31.3
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Terasen Gas (Vancouver Island)
Vancouver Island Supply Alternatives

Cost of Service Summary for Incremental TGVI Facilities
Base + 45 Forecast

Pipe & Compression Portfolio

(Million Cdn Dollars)

Gas Contract Year Begin November
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 [ 2013 | 2014 | 2015 | 2016 | 2017 [ 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Operating Expenses (excl Fuel) 00| 00] 00| 24| 29| 29 30| 31 32| 32| 33| 33| 34| 35| 36| 37| 37| 38| 39| 40| 41| 41 4.2

Other Taxes 00| 00| oo 12| 12| 12| 13| 14| 14| 14| 14| 14| 15| 15| 16| 17| 17| 17| 18| 19| 19| 19| 20
Depreciation 05| 05| o5 51| 56| 57| 57| 62| 62| 62| 62| 63| 66| 67| 70| 71| 71| 71| 75| 77| 77| 80| 80O
Return on Rate Base 12| 11| 13| 152|161 157 | 154 | 166 | 16.3| 159 | 155 | 15.1| 159 | 155 | 163 | 159 | 155 15.1| 159 | 16.0| 156 | 157 | 15.3
Income Taxes ©2)| ©7 04 10| 32| @4 1.9y 05| 11| 18| 24| 28| 35| 36| 41| 41| 43| 44| 48| 48| 48| 50| 49

Total Cost of Service (excl Fuel) 151 09 14| 25.0f 22.7| 232 | 243 | 27.7| 281 ]| 28.5] 288 ] 29.0] 30.9 | 30.8 ] 32.7| 324 | 32.3| 321 [ 33.9| 344 | 341 | 34.7| 344

Terasen Gas (Vancouver Island)
Vancouver Island Supply Alternatives

Cost of Service Summary for Incremental TGVI Facilities
Base + 45 Forecast

Pipe & Compression & Curtailment Portfolio

(Million Cdn Dollars)

Gas Contract Year Begin November
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 [ 2018 [ 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Operating Expenses (excl Fuel) 00| 00| 00| 23| 24| 24| 25| 25| 26| 27| 28| 28| 29| 29| 30| 31 3.1 38| 38| 39| 40 41 4.2

Other Taxes 00| 00| o0o| 07| 07| 07| 07| 07| 07| o9 12| 12| 12| 13| 13| 13| 14| 16| 16| 16| 16| 17| 17
Depreciation 05| 05| 05| 38| 38| 39| 39| 39| 39| 45| 55| 55| 55| 55| 56| 56| 62| 68| 68| 69| 69| 72| 72
Return on Rate Base 12| 14| 13| 104 102]| 99| 97| 95| 92| 112| 142| 139]| 135| 132 129 126 | 14.1| 152 | 148 14.4| 140 | 14.4| 140
Income Taxes 02| ©07)] 04| 02| 35| @2| 1.1)] ©3) 04| 15| 25| 24| 27| 29| 31| 33| 39| 34| 27| 31| 34| 38| 309

Total Cost of Service (excl Fuel) 151 09 14| 171|136 148 [ 15.7| 164 | 169 | 209 | 26.2 | 25.8 | 259 | 259 | 259 | 25.8 | 28.7| 30.8 [ 29.7| 29.8 | 29.9 | 31.2| 31.0
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The following key assumptions are used to calculate the incremental cost of service associated

with new facility additions over the planning period:

Depreciation

LNG Storage:

Compression:

Pipe:
Buildings:

Inflation:

Capital
Oo&M

Municipal Tax

Taxes

Debt/Equity Split:

Return on Equity:

3% per year
3% per year
2% per year
3% per year

2% per year
2% per year
2% per year

Combined Federal/Provincial: 34.5%

Capital Cost Allowance:

- Buildings:

- Pipe:

Class 1
Class 1

- Compression: Class 8

Debt Costs:

65/35
9.92%

6.2%

Exchange Rate (US$/C$)

2004-2005:

2006+:

0.75
0.71
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LA
befay 28, 2044

Teranin Lias
HETOS Fraser Hughway
Eurmey, B WG 2T

..l'l:l:tl'l:lunl|ll:tl:l.l Manery, P. Eag.
RE: CVRD Zaning Amendmt Brlvr Mo 2499 - Utifity 1 Zons (Prrasen LNG)
[ am pleased o sdvise you thai cthe Cowichar Valley Reghosal Disirict Bossd of

Direclors, at the mesting of May 26, 2004, adopisd the above-noied Zoning Amendment
Bvlaw.

Helow 12 the melevass Boand fesoliilsss

Bz bawerd : Dnrecsor B Hiodsam
(-3 0 Sacaqded: [hpectar B Spencer

Thet “CYRD Fosming Amcadsewt Bylew Noo 24990, 208,
Elstoral Aren H = Nonh OveerTMamonsl (Terssn LNG),
Apsendment te CVRID Brlaer No. T03E, b asdopied.

BIEFTRINN (CATTET

Accrrdinply, e subjes! lands s o zoned ax U-] apd ke corstrecon of 8 LG plam
i W gl bowend thincom, Sibped b b baikling permaal gpphcibon

For your tecomds | have enclosed a copy of the amendmest byizw withs is map sclhedule.
Bhiozld yom heve an¥ guestions ahaiil g Soregoing, pleass feal oo fo conkic?! me.

¥eomrs raly,

"l-!llll: Tipeseim, MCTP

Dlegpaaty M animpst
Development Servioes

L AL
Besl
-3 Al Wkl M Se, " Az, F. Car, Wardend Rasares Droap
Laztvirs Sl bl s, Phigoil e = —Soats CLacm Tl
Ceasichimn Viller Rageral Divries Tell Freey | B2 AGE 1555
Ui Eograsm Savee Tel: CRLDN M - 2HT0 I:ﬂfl‘.i"il'l
Dumscwn, Bricah Columbia W1 LHR Pl 200 0 - IREL women el Ry w
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¥
A —
CVRD

COWICHAN VALLEY REGIONAL INSTRICT

BYLAYW N, 2499

& Bylaw for the purpese of amending Zoning Byllaw Moo 1020,
Applicable iv Electoral Arens H « Nonih Ovsicr Tismond

WHEREAS the Local Government et hereafter refermed 1o as the *Act™, s amisdiesd, empoeers
the Risgaenal Feoard o adopt and amend zoning byvleas;

ANDF WHERFEAS the Beposal Distnict has adogied & zoning bviaw for Electocall Area H - Nocth
OyrtenTiamand, dhat being Feming Bylaw Mo 1020;

WHEREAS the Board of Directors has rectrived am applicition 1o smsend dhe romseg of a parcel of
band in Flecoral Ases H for a ligeefied mmural gas sioeage facility;

AND WHEREAS the CYRD Boand of Dimectors vosed on and recerved the required magoring sole
of thoer prezent anid eligible o vole ai the meeting whese the vole wis mken, as pequined by the
ol esernmen) for;

AND WHEREAS mtbors wore publibad i oorsecdive (s of Bhe “Nansime Mews Balletin®
on Toesday, Apnil &, 2004, asd Thisday, Apired B, 2004, setting focth redics of 3 public bearing bo
be held om Toesday, Apnd 15, 200, ai dwe Mol Oysier Flemestary School, 1370 Calar Boad,
Ladyemith, BC, te hear all those prople who deem themselves aflfected hy the amendments =
recquired b the Act;

AND WHEREAS sfier the chose of G pable himsing asd with des regand to the roports received,
the Regiomal Boord considers 1 advisatle 10 amed Zaming Bodaow Ma, 1020;

NOW THEREFORE the Board of Tireciors of the Cowichan Vallory Fegional Disirict, in cpen
meeting assemebded, enacts as fallows

1. CELATION
Tezt Baderer shall be cited for all purposes as “CYRID Zoning Amendment Bylaw Ne. 2499,
300, Flectoral Area H = North Ovsler/THemond (Ternsen LNG), smendadil o CVIED
Eiylmw Mo, 1420%,

& That CVRD Zaning Bvlaw Mo, 1020, as asendad from time w0 teme, (5 herdby amcnded i the
{ilowing maanmer:

d) That Section &1, Creation of Fones, be amended by uiding “EL1 UTILITY (LMGE
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CVRD Bylaw Mo 2498 a _ _ Fapsd

bl That the faliorwsn g be adided afier Section § | 20B) 4:

113 LLp U E - 8 PTTRTTY L)
Rubjoet b eompliance with 1be Gepsral Requeemants in Part Fove of this Brylas,

the folleang provitions apply in e Zons:

(ap Fomiiol Llses
The [mlwing permticd wos ard 20 Sthers ane pEmdmsd ina L1 Zona:

l.
.
i

4,
;

Pellimi iggeaivncan] Lred harvesiing of forest products, including silvicilioee,
s bl g srwersillinge, sesnoTee nunTeg, and Sy lamd bog =aring
Sioeapa anid trassportation of lqueScd vl gas (RG],

. Tearemissarn, Lguelsoton, vapanzsbon, ransportasen aul somge of

naloeal gae;
Waier siomage for fireighting and nther purases;

. Hunhirgas, Sliastiees s uss thal e requived for, secemney i o

castomanky ncidenlal fo, the opsratios of o S oclied nahiral g slorape
Lz ilimy.

ik CondEliima ol LR
For amy parcedl in a -] fose

2

i

The perozi coversge shall mnt éxiaal Db peseen for all mlbdings and

e T

The R fir all buikings and srsotures. mclsdng 3 haeeied nahueal jgas
shorape lank, =hall weol exoesd 65 resweg Iroms naderal grade

The minimam seihack $om all ket e for Ligeehed Movarnl Gas siorage
Vs ik 30 rresires from ol poeoed lines,

The menimém sethack for pll oder bisbdings and strectures is 1.5 mebes
from all parce] bnea.

Pl maoire Lhemn tven Niopeefied noveral pas steigee tanks shall e loceied on &
pancel and e size ol gach shorage tmk shall po exceed 3 nomisl veolus e
af MO m’

¢} That Sectiom 13.1 {Msirnem Paecel Sizo Tahle) e amended by adding LI-1 Uility { LICz)
io ie lisl of 2omes wnd imarring 3 10 kevies i niteurnn parce] size under o theee “servicmg
b=wel™ 2oleimns.

d) Trat Schedele B [ Zonimg Map) b Zomng Bylaw Ko, 1020, he amended by ackling “11-|
|y {1FCE) o™ o b list off sones

1
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CVERD Byvlaw Ko, 1659 _ R Fage 3

el Thal All theat part of Bock 297, Bright Diswiel, commencisg ot the most Weslerly comer
ol =ud Bock (he Polnt of Commencement then Morth slong the West Buendary
TR metres b OM0R'A7, then Bas 141379 smewes ol 7375540, e Horibeasi
St 142 metrre ol JIF15'A1Y, then East-Mosthesr 343 510 meires ai M934'22", en
Souihanst 328,813 metres s |60°48° 17, then Sonthomst (00, 155 motres of 204°25'51",
theny Wesl 69336 stetosi o 2Z70PH0°5E”, thern Wast 190,81 T metres &l 2TP40'53”, fhen
Movikwest |24, 0950 metres a) 29782247, thes Soullvaeat 227004 meires ai 725515407
be the Pomt of Commencement, cotilaising 4276 bectaies maowe or less, as shown
puritimed in o sl black Boc om the Pl memibered 22499, siched kerete and Samming
Sckedub: “A” of tsis Rykrw, ho resensd foen F-1 (Prissey Forestryd to U-1 (Uhiliy -
LM and the Oifficial Foming Mip of Zising: Byl Bo. 10020 be amed ed accondisgly.

1. Thes byl shall raie &Moo wpon ity adoption by the Regional Boand.

READMAFIRST TIME ths 24 dayal  _ Miagh  _ 30M,
READ A SECOMND TIME this 4% dayed . Mamk | DNM.
SECOMND READING RESCINDED this 31 _ deyaf Aprl MK,
REAE A SECOND TIME AS AMENDED this . 38%__ dayof Aprl____ 24M.
RIAD A THIRD TBME e 5% dgyad _hpil WM,

ADHOFTED #hin _A*  dayed _May MM,

Rl L
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Appendix 8

Terasen Gas (Vancouver Island)
Vancouver Island Supply Alternatives

Core Market Gas Supply Costs
(nominal Cdn$ millions)

Base +0 Base +45

Year LNG Pipe Pipe LNG Pipe Pipe
Storage Compression | Compression Storage Compression| Compression
Curtailment Curtailment
2007 75.7 78.3 76.6 75.7 78.3 76.2
2008 75.6 79.7 77.6 75.6 79.7 78.1
2009 78.6 82.8 80.8 78.6 82.8 81.7
2010 81.6 86.1 83.8 81.6 86.1 84.5
2011 84.4 89.4 86.7 84.4 89.4 87.6
2012 87.5 92.8 89.8 87.5 92.8 90.6
2013 90.6 96.4 93.1 90.6 96.4 94.0
2014 93.8 100.0 96.6 93.8 100.0 97.5
2015 97.1 103.6 100.0 97.0 103.6 101.0
2016 100.9 107.5 103.8 100.8 107.5 104.6
2017 104.9 111.3 107.4 104.7 111.3 108.3
2018 108.9 115.3 111.1 109.0 115.3 112.1
2019 112.9 119.4 114.8 113.8 119.4 116.0
2020 117.3 123.9 119.1 118.9 123.9 120.1
2021 121.1 128.3 123.3 1214 128.3 124.3
2022 125.1 132.8 127.5 125.1 132.8 128.6
2023 129.3 137.6 132.1 129.3 137.6 133.1
2024 134.1 142.9 137.2 134.0 142.9 138.1
2025 138.7 147.8 141.9 138.3 147.8 142.9
2026 140.3 150.8 143.6 139.6 150.8 143.7

Present Value (2004$ millions)

6.1% 981 1,039 1,004 982 1,039 1,012
10.0% 653 691 669 654 691 674
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Appendix 8

Terasen Gas (Vancouver Island)
Vancouver Island Supply Alternatives

LNG Mitigation

(nominal Cdn$ millions)
Base +0 Base +45
Year LNG LNG
Storage Storage

2007 3.2 3.2
2008 3.9 4.1

2009 5.1 5.3
2010 4.9 5.1

2011 4.6 4.8
2012 4.3 4.6
2013 4.1 4.2
2014 3.9 4.0
2015 2.8 3.7
2016 2.5 3.1

2017 1.7 2.3
2018 0.9 14
2019 24 2.0
2020 2.8 2.0
2021 3.9 0.2
2022 4.0 14
2023 3.8 1.1

2024 3.5 2.8
2025 3.3 3.3
2026 3.2 3.2

Present Value (2004$ millions)
6.1% 36 34
10.0% 25 25
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LOAD DURATION AND PRESSURE PROFILES
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Load duration curves which outline the load duration for the initial year, the year before the
next capital addition and the year after the next capital addition and pressure profiles which
show the profile for the design peak day, the last day LNG is sent out and the day after LNG has
stopped being sent out including an overlay profile for all three years are included as follows:

e Base + 0 Forecast

o Figures 1, 2 and 3 illustrate load duration curves for 2007 (initial year), 2018 (before
next addition), and 2019 (after next addition).

o Figures 4, 5 and 6 show the pressure profile during the design peak day, during day
74 of the design year (the last day that the LNG is sent out), and during day 75 (after
the LNG has stopped being sent out). Figure 7 overlays all three pressure profiles to
show the relative differences.

e Base + 45 Forecast

o Figures 8, 9 and 10 illustrate load duration curves for 2007 (initial year), 2018 (before
next addition), and 2021 (after next additions).

o Figures 11, 12 and 13 show the pressure profile during the design peak day, during
day 74 of the design year (the last day that the LNG is sent out), and during day 75
(after the LNG has stopped being sent out). Figure 14 overlays all three pressure
profiles to show the relative differences.

Figure 1
250

2007 TGVI System - Base + 0

LNG Utilization by TGVI
200 4 e = 153 mmscf
OLNG Delivery
L OHPTS Delivery
150 -

100 -

Gas Delivery [mmscfd]

50

1 50 99 148 197 246 295 344
Nth Coldest Days
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Gas Delivery [mmscfd]
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150 1
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50 -

Figure 2

200
OLNG Delivery
LNG Utilization by TGVI OHPTS Delivery
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e 150 1
£
E
2
[
2
3
«» 100 -
©
[V

50 A

0 : : : ‘ ‘ ‘ ‘
1 50 99 148 197 246 295 344
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Figure 3
250
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Figure 5
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Figure 12 74th Coldest Day with LNG Sendout

2500

_ Port Mellon (V3)
Cogquitlam (V1) Compressor
Compressor
2000 Texada (V4)
Compressor

=)
2 1500 LNG Plant
2
=3
3
3
a Secret Cove (V3b)
2 1000 Compressor
£
Squamish (V2)
Compressor
500
0
0 50 100 150 200 250 300 350 400 450 500
KMP from Start of Pipeline[km]
2018 TGVI System Pressure Profile - Base + 45
Figure 13 75th Coldest Day with no LNG Sendout
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