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Fax: (604) 576-7074
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February 11, 2021

British Columbia Utilities Commission
Suite 410, 900 Howe Street
Vancouver, BC

V6Z 2N3

Attention: Ms. Marija Tresoglavic, Acting Commission Secretary

Dear Ms. Tresoglavic:

Re: FortisBC Energy Inc. (FEI or the Company)

Application for a Certificate of Public Convenience and Necessity (CPCN) for
Approval of the Coastal Transmission System Transmission Integrity
Management Capabilities Project (CTS TIMC Project or the Project)

Pursuant to sections 45 and 46 of the Utilities Commission Act (UCA), FEI applies to
the British Columbia Utilities Commission (BCUC) for a CPCN for the CTS TIMC
Project as described in the attached Application. In this Application, FEI is also requesting
approval, pursuant to sections 59-61 of the UCA, to recover the balance of costs in the TIMC
Development Cost deferral account associated with the development of the Application,
estimated at $13.2 million, by amortizing the December 31, 2021 actual balance of these
costs over 3 years commencing in 2022.

Request for Confidential Treatment of Certain Appendices

To support the Application, FEI has filed several appendices, with the following ones being
filed confidentially pursuant to Section 18 of the BCUC’s Rules of Practice and Procedure
regarding confidential documents, as set out in Order G-15-19.

e Appendix B — JANA'’s (Quantitative Risk Assessment expert) Reports

e Appendix D — Stantec FEED Report Documents
o Appendix E — Risk Analysis

o Appendix G — Financial Schedules
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FEI respectfully requests that the BCUC hold the above listed documents confidential, and
that such information should remain confidential after the regulatory process for this
Application is completed. Below FEI outlines the reasons for keeping the information
confidential.

Appendix B

Appendix B consists of reports to assess the susceptibility of FEI's transmission systems to
cracking threats and to undertake a quantitative risk assessment (QRA) of the safety risks to
FEI's transmission systems. These QRA expert reports identify vulnerable points on the
Company’s gas transmission system and areas of risk to FEI's assets including detailed
information that if disclosed, could impede FEI’s ability to work safely and reliably operate its
gas system assets and could risk the safety of both its workers and the public.

Appendices D and E

Appendices D and E are engineering and risk analysis documents and should be kept
confidential on the basis that they contain operationally sensitive information pertaining to the
Company’s assets, which if disclosed, could impede FEI's ability to work safely and reliably
operate its gas system assets and could risk the safety of both its workers and the public.
These documents also include cost estimates and identify areas of risk to the Project. They
should be kept confidential on the basis that FEI may be going to the market to seek
competitive bids for the materials and construction work for the Project. If the estimated
costs for the material and construction work are disclosed, FEI reasonably expects that its
negotiating position may be prejudiced. For instance, the bidding parties with knowledge
about the estimated costs may use the estimate costs as a reference for their bidding.

Appendix G

Appendix G includes cost estimates, containing capital cost estimates for the Project. They
should be kept confidential on the basis that FEI may be going to the market to seek
competitive bids for the materials and construction work for the Project. If the estimated
costs for the material and construction work are disclosed, FEI reasonably expects that its
negotiating position may be prejudiced. For instance, the bidding parties with knowledge
about the estimated costs may use the estimate costs as a reference for their bidding.

Access to Confidential Information for Interveners

Should parties that choose to register in the review of this Application require access to some
or all of the information filed confidentially, FEI has provided a proposed Undertaking of
Confidentiality in Appendix L-3, to be executed before confidential information may be
released to registered parties under the terms of the undertaking. FEI has no objection to
providing confidential information to its customary and routine intervener groups representing
customer interests. FEI requests that the BCUC provide it with the opportunity to file
comments on any objections or concerns that it may have, should any other registered
parties seek access to confidential information.
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If further information is required, please contact the undersigned.
Sincerely,

FORTISBC ENERGY INC.

Original signed:

Diane Roy

Attachments

cc (email only): Registered Parties in the FEI Annual Review for 2020 and 2021 Delivery Rates
Residential Consumer Intervener Group (via its agent Midgard Consulting Incorporated)
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1. APPLICATION

1.1 /INTRODUCTION

FortisBC Energy Inc. (FEI or the Company) applies to the British Columbia Utilities Commission
(BCUC), pursuant to sections 45 and 46 of the Utilities Commission Act (UCA), for a Certificate
of Public Convenience and Necessity (CPCN) for the Coastal Transmission System (CTS)
Transmission Integrity Management Capabilities (TIMC) Project (referred to as the CTS TIMC
Project or the Project) as described in this application (Application). FEI is also requesting
approval, pursuant to sections 59-61 of the UCA, to recover the balance of costs in the TIMC
Development Cost deferral account associated with the development of the CTS TIMC
Application estimated at $13.2 million by amortizing the December 31, 2021 actual balance of
these costs over 3 years commencing in 2022.

The CTS TIMC Project is a pipeline integrity project that is required for FEI to continue to
operate 11 of its CTS pipelines safely. FEI has determined that these 11 CTS pipelines are
susceptible to cracking threats that can lead to failure by rupture. Further, a quantitative risk
assessment (QRA) shows that the risk posed by these cracking threats is the highest
contributor to safety risk on the CTS. The only technically and financially feasible alternative to
mitigate these cracking threats is to adopt electro-magnetic acoustic transducer (EMAT) in-line
inspection (ILI) tools. EMAT ILI tools are increasingly becoming the standard industry practice
for mitigating cracking threats on pipelines of this size. Given FEI's obligations to ensure safe
and reliable operation of its assets, FEI must keep pace with evolving industry practice and
regulatory expectations for managing the safety risk posed by cracking threats. The potential
consequences of not doing so are significant and unacceptable to FEI.

The Project, which is confined to existing rights of way and facilities, consists of the alterations
to six CTS pipelines with replacement of 13 heavy wall segments and alterations to 13 facilities
that are necessary to ready the 11 CTS pipelines for EMAT ILI. The Project will also install a
pressure regulating station (PRS) on a single segment of one of the pipelines where EMAT ILI is
not possible. The estimated total cost of the Project in as-spent dollars is $137.8 million, which
includes an Allowance for Funds Used During Construction (AFUDC).

While FEI has determined that its Vancouver Island Transmission System (VITS) has low
susceptibility to cracking threats, nine of FEI's Interior Transmission System (ITS) pipelines are
considered susceptible to cracking. As a result, FEI is the process of developing an ITS TIMC
Project to address the risk to the ITS posed by cracking. The results of the QRA, which
concluded the CTS posed the highest safety risk at the system level, support FEI's decision to
prioritize work on the CTS with this Application.

FEI submits that the information provided in this Application, which meets the requirements of
the BCUC’s CPCN Guidelines?, demonstrates that the Project is in the public interest.

1 Appendix A to Order G-20-15.

SECTION 1: APPLICATION PAGE 1



o 01~ W

10

11
12
13

14
15
16

17

FORTISBC ENERGY INC. FORTIS BC"
CTS TIMC PROJECT CPCN APPLICATION

FEI requests that the Project be approved as set out in the Application. A draft Procedural Order
and draft Final Order are included in Appendices L-1 and L-2, respectively.

1.2 SUMMARY OF APPROVALS SOUGHT

FEI is seeking the necessary approvals to implement the Project as proposed and ensure the
appropriate financial treatment of costs for regulatory purposes. The approvals are summarized
below. The specific form of approvals sought is set out in the draft order in Appendix L-2.

1.2.1 Certificate of Public Convenience and Necessity

Pursuant to sections 45 and 46 of the UCA, FEI requests that the BCUC grant a CPCN for the
CTS TIMC Project as described in the Application. The Project will encompass the components
of the Project as summarized below and described in detail in Section 5 of the Application:

1. Alterations to six CTS pipelines, consisting of the replacement of 13 heavy wall
segments within existing rights of way, to enable the EMAT ILI tools to travel within their
optimal velocity range, at the locations shown in the Figure 1-1 below.

2. Alterations to 13 CTS facilities, consisting of modifications to pig barrels and station
piping, and the addition of pressure, flow and backflow regulating capability, as needed
to run the EMAT ILI tools, in the locations shown in Figure 1-2 below.

Figure 1-1: Project Overview Map Showing Pipeline Alteration Locations

SECTION 1: APPLICATION PAGE 2
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Figure 1-2: Project Overview Map Showing Facilities Alteration Locations

1.2.2 Disposition of Balance in TIMC Development Cost Deferral Account

In Order G-237-18, the BCUC approved the creation of the TIMC Development Cost deferral
account, attracting a WACC return, with disposition to be proposed in a future application. As
explained in Section 5.3.2, costs charged to the TIMC deferral account include:

e Preliminary Stage Development Costs, which consist of the development of a QRA,
records and data refinement, and EMAT ILI Pilot project costs;

e The Pre-Construction Development Costs, which include the costs related to front-end
engineering and design, CPCN development costs including environmental
assessments, Indigenous engagement, and stakeholder consultation; and

e Application Costs, which include CPCN proceeding costs, which were estimated based
on a written process with two rounds of Information Requests and one workshop.

FEI is seeking approval pursuant to sections 59 to 61 of the UCA to recover the portion of the
balance in the deferral account related to the CTS TIMC Project by amortizing the December
31, 2021 deferral account balance related to the Project over 3 years commencing in 2022. FEI
will continue to incur costs related to the ITS TIMC Project and record, and track them

SECTION 1: APPLICATION PAGE 3
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separately, in the deferral account and FEI will request recovery of those costs as part of the
ITS TIMC project.

1.2.3 Confidential Filings Request

Certain sections and appendices of the Application contain operationally and commercially
sensitive information, including detailed information that, if disclosed, could impede FEI’s ability
to work safely and reliably operate its gas system assets and could risk the safety of both its
workers and the public. Some of the Confidential Appendices also contain market sensitive
information that should be kept confidential so as not to influence the construction contractor
selection process for the Project. FEI will mark confidential information as such, where
applicable.

In accordance with the BCUC’s amended Rules of Practice and Procedure established by Order
G-15-19 regarding Confidential Documents, FEI requests that the interveners requesting access
to confidential information execute an Undertaking of Confidentiality. A sample of the
Undertaking of Confidentiality is included as Appendix L-3.

1.3 EXECUTIVE SUMMARY

1.3.1 FEIl Must Enhance its Integrity Management Capabilities to Mitigate the
Risk due to Cracking on its CTS

The CTS TIMC Project is needed to enhance FEI's integrity management practices to mitigate
cracking threats on 11 CTS pipelines, which have been identified as being susceptible to
cracking.

As required by regulation, FEI manages threats to the integrity of its transmission pipeline
systems in a proactive and systematic way through its IMP-P. However, integrity management
practices continually improve as the industry learns more about the threats to pipelines and as it
develops new tools and techniques to manage them. This is the case with the threat of cracking.
Cracking is a threat to the safe operation of pipelines that has the potential to grow during the
operation of a pipeline and lead to failures, including ruptures. The industry is learning that
pipelines are more susceptible to cracking threats than previously believed, and industry
practice is moving towards active monitoring and mitigating cracking threats on larger diameter
pipelines using EMAT ILI tools. However, costly modifications to pipelines and related facilities
can be required in order to enable the use of these tools.

Given the evolution of industry knowledge and practice related to cracking threats, FEI
contracted JANA Corporation (JANA), a QRA expert, to assess the susceptibility of FEI's
transmission systems to cracking threats and to undertake a QRA of the safety risks to FEI's
transmission systems. JANA’s assessment shows that 11 pipelines on the CTS, and nine on the
ITS, are susceptible to cracking. Further, the QRA has shown that, at the system level, the
safety risk is greatest on the CTS and that cracking is the greatest contribution to this risk. FEI

SECTION 1: APPLICATION PAGE 4
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has therefore prioritized work on the 11 CTS pipelines that are susceptible to cracking through
the CTS TIMC Project.

Given FEI's obligations to ensure safe and reliable operation of its assets, the credibility of
cracking threats to the CTS identified by JANA, the potential consequences of not addressing
these threats, and emerging changes in industry practices, FEI as a prudent operator needs to
enhance its transmission integrity management capabilities to mitigate cracking threats on the
11 CTS pipelines.

1.3.2 FEI Evaluated Several Alternatives and Selected EMAT ILI Program to
Achieve Project Objective

Based on the Project need and justification set out in Section 3, the objective of the Project is to
enhance FEI's integrity management capabilities to mitigate cracking threats to the 11 CTS
transmission pipelines (Project Objective).

FEI examined six alternatives currently available, using non-financial and financial criteria, that
could achieve the Project Objective as listed below in Table 1-1, and described in further detalil
in Section 4.

Table 1-1: Summary of Alternatives Evaluation

Technical Feasibility Financial Feasibility

Alternative 1: SCCDA o Not Feasible »

£ T
Alternative 2: PRS o Not Feasible %

a 0
Alternative 3: HSTP ;5 Not Feasible §

2 =
Alternative 4: EMAT ILI = Feasible I Feasible
Alternative 5: PLR S Potentially Feasible iT Not Feasible

p
Alternative 6: PLE Potentially Feasible Not Feasible

Based on an assessment using the non-financial criteria, three alternatives were screened out
as not technically feasible because they were unable to be implemented on the overall CTS in
such a way as to sufficiently mitigate cracking threats, making them not technically feasible.
Based on a financial assessment, two of the remaining three alternatives were screened out
because they were not financially feasible due to high-level cost estimates approaching $2
billion, approximately six times the costs of the EMAT ILI alternative. EMAT ILI is the sole option
which is both technically and financially feasible and is therefore the preferred alternative for the
CTS TIMC Project

An exception to the above evaluation is the Noon’s Creek to Burrard 508 segment of the Cape
Horn to Burrard 508 transmission pipeline, which does not have the gas flow conditions required

SECTION 1: APPLICATION PAGE 5
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to move an ILI tool through the pipeline.? As such, FEI selected the pressure regulating station
(PRS) alternative to manage and mitigate cracking threats on this segment.

1.3.3 Project Description, Timeline, Costs, and Rate Impacts

As described in Section 5, the Project consists of the work required to modify pipelines within
FEI's existing rights of way and associated facilities to ready the CTS for EMAT ILI tools. This
work includes the replacement of 13 heavy wall segments on six CTS pipelines, to enable the
EMAT ILI tools to travel within its optimal velocity range. The work also includes alterations to
13 CTS facilities, consisting of modifications to pig barrels and station piping, and the addition of
pressure, flow and backflow regulating capability, as needed to run the EMAT ILI tools.

Upon BCUC approval, FEI plans to initiate the detailed design and procurement activities in
2022. FEI will commence construction in Q1 2024 with Project completion and close-out
activities to be completed by end of 2025. The detailed Project schedule and milestones are
described in Section 5.3.9 of the Application.

The total capital cost estimate for the CTS TIMC project is $137.8 million (as-spent), which
includes AFUDC. As described in Section 6 of the Application, the Project will result in an
estimated cumulative delivery rate impact of 1.32 percent by 2026 when all construction is
completed and all capital costs have entered FEI's rate base. The average annual delivery rate
impact over the five years from 2022 to 2026 is estimated to be 0.26 percent annually or $0.013
per GJ annually. For a typical FEI residential customer consuming 90 GJ per year, this would
equate to an average bill increase of approximately $1.19 per year over the five years, or $5.96
cumulatively by 2026.

1.3.4 FEI Will Account for Environmental and Archaeological
Considerations

Section 7 provides an overview of the Project environment, including a discussion of the
environmental and archaeological impacts that the Project may have and FEI's plans to mitigate
those impacts.

Based on an Environmental Overview Assessment (EOA), FEI expects that the Project’s scope,
which is confined to existing rights of way and facilities, will have low to moderate environmental
risks and any potential environmental impacts of the Project can be mitigated through the
implementation of standard best management practices and mitigation measures.

FEI will be conducting an Archaeological Overview Assessment (AOA) in early 2021 to assess
the Project’s potential archaeological impacts. FEI also plans to conduct an Archaeological
Impact Assessment (AlA) to further assess potential archaeological and cultural impacts within
areas of moderate and high archaeological potential identified in the AOA. The AIA will provide

2 As described in section 4.7, since the decommissioning of BC Hydro’s Burrard Thermal Generating Station in
2016, this transmission pipeline is now primarily used to supply Port Moody residential customer load which is
significantly less than the design capacity of the pipeline.
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a detailed assessment to allow for development of site-specific mitigation strategies to offset
any potential impacts associated with the Project.

1.3.5 FEI's Public Consultation and Indigenous Groups Engagement Efforts
to Date are Sufficient and Will Continue

Section 8 discusses FEI's stakeholder and public consultation and communication efforts
regarding the Project and FEI's consultation with Indigenous groups potentially impacted by the
Project. FEI has developed an overarching Consultation and Engagement Plan to ensure
stakeholders and Indigenous groups are informed and engaged about the Project.

FEI's consultation and engagement has been sufficient to date, reflecting the Project’s scope
within existing rights of way and within FEI premises. FEI has recorded questions, issues, and
concerns from Project stakeholders and Indigenous groups and will continue engaging with
these groups by keeping lines of communication open as the Project advances. FEI will
incorporate feedback as the Project progresses and will continue to work with stakeholders and
Indigenous groups to address any outstanding interests and issues throughout the lifecycle of
the Project, including through the Project’s planning, construction and restoration phases.

1.3.6 Conclusion

FEI submits that the Project is in the public interest and should be approved as set out in the
Application.

1.4 PROPOSED REGULATORY PROCESS

FEI proposes the following preliminary regulatory timetable:

Table 1-2: Proposed Preliminary Regulatory Timetable

ACTION ‘ DATE (2021)
BCUC lIssues Procedural Order Week of February 22
FEI Publishes Notice by Thursday, March 11
Intervener Registration Thursday, March 25
FEI Workshop Thursday, April 15
BCUC and Intervener Information Request No. 1 Thursday, April 29
FEI Response to Information Request No. 1 Tuesday, June 1
Submissions on Further Process Tuesday, June 15

FEI is proposing a workshop subsequent to intervener registration and prior to the first round of
information requests. This workshop will allow FEI to visually present the CTS TIMC Project to
the BCUC and interveners, to be followed by a question and answer session. FEI is proposing

SECTION 1: APPLICATION PAGE 7
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that the workshop be followed by a round of information requests and then submissions on
further process.

1.5 ORGANIZATION OF THE APPLICATION

The Application provides detailed information in support of the Project. The remainder of the
Application is organized into the following sections:

e Section 2 provides an overview of FEI, and its financial and technical capabilities to
carry out the Project.

e Section 3 describes the need and justification of the Project, including that:

o cracking is a threat to the integrity of transmission pressure pipelines on FEI's
system that can lead to significant safety and other consequences;

o FEI has identified and correctly prioritized the need to mitigate the threat of
cracking on 11 pipelines in its CTS based on the quantitative assessment of
the safety risk; and

o to maintain compliance with regulations and standards and align with
evolving industry practice, FEI must enhance its transmission integrity
management capabilities to mitigate cracking threats on the 11 CTS
pipelines.

e Section 4 describes the alternatives evaluation process, including alternatives
considered, alternatives analysis methodology, alternatives screened out for feasibility,
and the basis for selecting EMAT ILI as the preferred alternative.

e Section 5 provides a detailed description of the Project, including design, construction,
resource planning and management, schedule and basis of the cost estimate, as well as
setting out a risk analysis and discussing potential Project impacts.

e Section 6 provides the Project cost estimate, the assumptions upon which the financial
analysis is based, and the rate impacts.

e Section 7 provides an overview of the Project environment, including a discussion of the
environmental and archaeological impacts that the Project may have, and FEI's plans to
mitigate those impacts.

e Section 8 discusses FEI's communication efforts and consultation with the public and
stakeholders regarding the Project, including FEI's engagement with Indigenous groups
potentially impacted by the Project.

e Section 9 describes how the Project supports BC’'s energy objectives, including the
Project’s positive impact on economic development and employment, as well as how the
Project aligns with FEI's most recent long-term gas resource plan.

e Section 10 concludes that the Project is in the public interest and should be approved.

SECTION 1: APPLICATION PAGE 8
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2.  APPLICANT

2.1  NAME, ADDRESS AND NATURE OF BUSINESS

FEI is a company incorporated under the laws of the Province of British Columbia and is a
wholly-owned subsidiary of FortisBC Holdings Inc., which in turn is a wholly-owned subsidiary of
Fortis Inc. FEI maintains an office and place of business at 16705 Fraser Highway, Surrey,
British Columbia, V4N OES.

FEI is the largest natural gas distribution utility in British Columbia, providing sales and
transportation services to residential, commercial, and industrial customers in more than 100
communities throughout British Columbia, with more than 1 million customers served throughout
British Columbia. FEl's distribution network provides more than 95 percent of the natural gas
energy delivered to customers in British Columbia.

2.2 FINANCIAL CAPACITY

FEI is regulated by the BCUC and is capable of financing the Project. FEI has credit ratings for
senior unsecured debentures from DBRS Morningstar and Moody’s Investors Service of A and
A3, respectively.

2.3 TECHNICAL CAPACITY

FEI has designed and constructed a system of integrated high, intermediate and low-pressure
pipelines, and operates approximately 50,000 kilometres of natural gas transmission and natural
gas distribution mains and service lines in British Columbia. FEI has completed other large
natural gas projects, and has the technical capacity to complete the Project.

2.4 ComMPANY CONTACT

Diane Roy

Vice President, Regulatory Affairs
FortisBC Energy Inc.

16705 Fraser Highway

Surrey, B.C. V4N OE8

Phone: (604) 576-7349
Facsimile: (604) 576-7074
E-mail: diane.roy@fortisbc.com

Regulatory Matters: gas.requlatory.affairs@fortisbc.com
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FORTIS BC

2.5 LEGAL COUNSEL

Christopher Bystrom

Fasken Martineau DuMoulin LLP
2900 — 550 Burrard Street
Vancouver, B.C. V6C 0A3

Phone: (604) 631-4715
Facsimile: (604) 631-3232
E-mail: cbystrom@fasken.com
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3. PROJECT NEED AND JUSTIFICATION

3.1  INTRODUCTION AND OVERVIEW

In this section, FEI describes the need for the Project, which is to enhance FEI's integrity
management practices to mitigate cracking threats on 11 pipelines in its CTS that are
susceptible to cracking.

As required by regulation, FEI manages threats to the integrity of its transmission pipeline
systems in a proactive and systematic way through its Integrity Management Program —
Pipeline (IMP-P). However, integrity management practices continually improve as the industry
learns more about the threats to pipelines and as it develops new tools and techniques to
manage them. This is the case with the threat of cracking. Cracking is a threat to the safe
operation of pipelines that has the potential to grow during the operation of a pipeline and lead
to failures, including ruptures. The industry is learning that pipelines are more susceptible to
cracking threats than previously believed, and industry practice is moving towards active
monitoring and mitigating cracking threats on larger diameter pipelines using electro-magnetic
acoustic transducer (EMAT) in-line inspection (ILI) tools. However, costly modifications to
pipelines and related facilities can be required in order to enable the use of these tools.

Given the evolution of industry knowledge and practice related to cracking threats, FEI
contracted JANA Corporation (JANA), a QRA expert, to assess the susceptibility of FEI's
transmission systems to cracking threats and to undertake a QRA of the safety risks to FEI's
transmission systems. JANA's assessment shows that 11 pipelines on the CTS, and nine on the
Interior Transmission System (ITS), are susceptible to cracking. Further, the QRA has shown
that, at the system level, the safety risk is greatest on the CTS and that cracking is the greatest
contribution to this risk. FEI has therefore prioritized work on the 11 CTS pipelines that are
susceptible to cracking through the CTS TIMC Project.

Given FEI's obligations to ensure safe and reliable operation of its assets, the credibility of
cracking threats to the CTS identified by JANA, the potential consequences of not addressing
these threats, and emerging changes in industry practices, FEI as a prudent operator needs to
enhance its transmission integrity management capabilities to mitigate cracking threats on the
11 CTS pipelines. Figure 3-1 below is a map of the CTS pipelines within the scope of this
Project.

SECTION 3: PROJECT NEED AND JUSTIFICATION PAGE 11
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Figure 3-1: 11 CTS Pipelines Requiring System-Level Cracking Mitigation
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In the following sections, FEI explains the Project need and justification in detail, as follows:

Section 3.2 describes how pipeline integrity is initially established during design,
manufacturing, installation, and commissioning, and is then monitored and maintained
by FEI using activities such as ILI. This section also describes how cracking is a threat to
FEI's pipelines, but FEI's current integrity management practices do not provide the
capability of identifying all instances of cracking.

Section 3.3 outlines how industry knowledge and practice with respect to cracking
threats are evolving, that cracking threats are more pervasive than previously believed,
and that ILI tools have been developed that can detect cracking on FEI's system.

Section 3.4 provides an overview of JANA’s risk assessment of FEl's transmission
system, confirming that transmission pipelines on FEI's CTS and ITS are susceptible to
cracking that can lead to failure. Furthermore, a QRA shows that, at the system level,
the safety risk is greatest for the CTS and cracking threats are the largest contributor to
this risk.

Section 3.5 describes FEI's obligation to enhance its transmission integrity management
capabilities to mitigate the safety risk posed by cracking threats to the 11 CTS pipelines.
As a prudent operator, FEI must respond to the risk of cracking and keep pace with
evolving industry practice for managing this risk.

Section 3.6 summarizes the Project need and justification.

SECTION 3: PROJECT NEED AND JUSTIFICATION PAGE 12
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3.2 PIPELINE INTEGRITY MANAGEMENT CONCEPTS CENTRAL TO
UNDERSTANDING NEED AND JUSTIFICATION FOR PROJECT

3.2.1 Summary of Section

This section provides the necessary background information on pipeline integrity management,
which is central to understanding the need and justification for the Project. Pipeline integrity
management is the “cradle-to-grave” management of a pipeline’s suitability for continued safe,
reliable, and environmentally responsible delivery of natural gas. As described in detail below,
the integrity of a pipeline is initially established through its design, manufacturing, installation,
and commissioning, and that integrity is then monitored and maintained during its operation.
FEI's IMP-P covers ILI and all other aspects of pipeline integrity management, including
identifying and monitoring ongoing hazards and threats® to the integrity of FEI's pipelines
through various activities. ILI is an industry-preferred integrity management methodology as it
provides active monitoring of ongoing threats. FEl's ILI capabilities have been expanding as
new ILI tools are developed to monitor different threats and various diameter pipelines.
Cracking, including stress corrosion cracking (SCC) and crack-like imperfections in the seam
weld of pipelines, is a threat to pipelines, but FEI's existing integrity management tools cannot
detect all instances of such cracking.

3.2.2 Integrity of Pipelines is Established During Design, Manufacturing,
Installation and Commissioning

The integrity of a pipeline is initially established through the engineering design, manufacturing,
installation and commissioning processes. Engineering design must not only reflect regulations
and adopted standards, but must also anticipate and provide necessary integrity management
capabilities. Design processes establish important specifications pertaining to manufacturing,
installation, and commissioning. The following subsections describe the manufacture of
pipelines in FEI's transmission systems and the steps taken after manufacturing to ensure their
ongoing integrity. Figure 3-2 provides a reference for the pipeline features and terminology
discussed in this section.

3 Hazards and threats are used synonymously, but it is common practice to use one or the other depending on the
context. E.g., it is common to refer to “natural hazards” and “cracking threats,” but not “natural threats” and
cracking hazards.”
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Figure 3-2: Typical Pipeline Features

\

Field applied coating

' Factory applied coating '

3.2.2.1 Modern Pipe Manufacturing Processes Result in Superior Pipe
Materials

Girth (circumferential) weld

| Seam (longitudinal) weld '

Steel and pipe manufacturing practices and processes have continually evolved and significant
improvements have occurred since the early 1970s. Pipe manufactured prior to 1970 is often
referred to as “vintage” pipe and pipe manufactured after 1970 is referred to as “modern” pipe.
Vintage pipe can contain a larger quantity of manufacturing anomalies, with the majority of
these anomalies occurring in the seam welds, which are also referred to as longitudinal welds.
The quantity of manufacturing anomalies also varies with pipe manufacturer. Types of
manufacturing anomalies are further discussed in Section 3.2.4.2.

The majority of pipe in FEI's transmission systems was manufactured using one of two
processes:

1. Electric Resistance Welding

The majority of pipelines in FEI's transmission systems that are nominal pipe size (NPS)
18 and smaller were manufactured using the electric resistance welding (ERW) process.
The ERW process uses an electric current to bond two edges of steel to form a
cylindrical pipe. This process was described in a publication by the American Society of
Mechanical Engineers (ASME)* as follows: ERW ‘“is manufactured by cold-forming
previously-hot-rolled strip to a circular shape, heating the two abutting edges by passing
electric current through the interface as the edges come together, and effecting a bond
between the edges as the molten or near-molten edges are forced together by
mechanical means without the addition of any filler metal.” While the pipe is still hot, the
material pushed out at the bond line, where the two edges of steel meet, is removed
from the internal and external surfaces of the pipe, leaving both surfaces flat.

There are two categories of ERW:

a. Low frequency ERW (LFERW), for pipe manufactured prior to 1970; and

4 J. Kiefner and E. Clark, History of line pipe manufacturing in North America. New York, N.Y: American Society of
Mechanical Engineers, 1996.
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b. High frequency ERW (HFERW), typically available post-1970 (although there is a
period around 1970 where pipe was manufactured using both processes).

Low and high frequency refers to the frequency of the alternating electrical current used
to heat the pipe edges prior to forming the weld.

2. Submerged Arc Welding
The majority of pipelines in FEI's transmission systems larger than NPS 18 were
manufactured using the submerged arc welding process. In this process, the pipe is
made by arc welding, using a filler material to bond the edges of cylinders that are cold-
formed using previously hot rolled steel plates. The seam weld cap is not removed from
the pipe, leaving a slight protrusion on the inside and outside surfaces at the seam weld.

There are two categories of submerged arc welding:
a. Single submerged arc weld (SAW)
b. Double submerged arc weld (DSAW)

The primary difference between SAW and DSAW welding is that the pipe seam is
welded from only the outside surface in SAW pipe and from both the inside and outside
surfaces in DSAW pipe.

Seam welds, regardless of whether they are ERW, SAW, or DSAW, are performed in a pipe
manufacturing facility, commonly referred to as a pipe mill. Once manufactured, each pipe
segment is subjected to a short-duration hydrostatic test at the pipe mill, also referred to as a
“mill test”. Mill testing at the pipe mill and hydrostatic testing prior to commissioning both involve
filling the pipe with water, increasing the pressure of the water in the pipe to a predetermined
test level, and holding that pressure for a specified period of time. Mill tests use a pressure and
duration specified in the pipe standard used at the time of manufacturing. The purpose of this
test is to validate that the pipe segment will perform as expected during its useful life and to
identify and remove any significant defects present in the pipe from the manufacturing process,
which will fail during the test and allow the operator to replace the affected segment. A mill test
does not replace the need for a subsequent hydrostatic test prior to commissioning (described
further in Section 3.2.2.3 below).

3.2.2.2 External Coatings and Electric Current Help Protect Steel Pipelines
From Degrading Over Their Lifecycle

When bare steel is exposed to moisture and oxygen in soil, it can begin to rust, resulting in
patches of corrosion. To protect against corrosion and other related threats, the bare steel
manufactured pipeline segments are coated. Coatings can be made of various materials, such
as plastic or epoxy, and act as a barrier between the steel pipe surface and the soil. Generally,
this coating is applied in a controlled environment, such as in a coating shop, and is commonly
referred to as “factory coating”.

SECTION 3: PROJECT NEED AND JUSTIFICATION PAGE 15
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The coated pipe lengths are transported to the installation location and welded together. Welds
connecting pipe segments (referred to as “girth welds”), run around the circumference of the
pipeline, and are typically performed in field conditions during pipeline construction. The girth
welds completed at the installation location are coated using a field-applied coating, and then
the pipeline is buried.

Once buried, the pipeline is hydrostatically tested, and cathodic protection is applied. Cathodic
protection involves applying an electric current to the pipeline to minimize the natural corrosion
tendency of buried steel. Cathodic protection provides a secondary defence where
imperfections in the pipeline coating, such as holes or disbonded areas, may exist.

3.2.2.3 Hydrostatic Tests Ensure Pipeline Integrity at the Time of Installation

Once a pipeline has been constructed, coated and buried, it is subjected to a hydrostatic test
prior to being placed in service. This hydrostatic test is in addition to the mill test described in
section 3.2.2.1. The pipeline is pressurized to the level and duration set out in the pipeline code
in effect at the time of construction. The minimum test pressure is based on the required test
factor. The test factor must be greater than 1.0 to achieve a safety margin above the maximum
operating pressure.

Minimum Hydrostatic Test Pressure

Test Factor = ; -
Maximum Operating Pressure

Subjecting the pipeline to pressures above the maximum operating pressure as part of a pre-
commissioning hydrostatic test will cause any significant manufacturing, transportation and
construction defects to fail. If a failure occurs, the segment of pipe that failed is exposed,
replaced, and the hydrostatic test is performed again. A pipeline is put into service only after it
has passed the hydrostatic test, thus validating the integrity of the pipeline at installation.

For gas pipelines, studies have established, and standards have adopted, that a minimum test
pressure of 1.25 times the maximum operating pressure is sufficient to identify and remove
initial manufacturing and construction flaws that could grow to failure through fatigue. As a
result, manufacturing imperfections that survive the hydrostatic test are typically considered
benign or stable, unless they occur in conjunction with other integrity-related threats — such as
external corrosion, dents, or gouges — thereby resulting in a combined effect that may pose a
threat to pipeline integrity.

3.2.2.4 Pipelines Operating at Transmission Pressure Experience High Hoop
Stress Levels That Require Ongoing Oversight

During operation, gas flowing through the pipeline exerts a consistent pressure on the pipeline
(indicated as Pinema in Figure 3-3). This pressure results in a circumferential tensile stress,
called hoop stress (Snoop) Within the pipe steel that tries to pull the pipe apart. Hoop stress
makes up a majority of internal pressure-induced stress, with the remainder of stress occurring
in the longitudinal direction (Siengitudinar), Which is typically half the hoop stress (see Figure 3-4).
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Figure 3-3: Profile view of a typical segment of pipe showing how the internal pressure of the

contained natural gas results in hoop stress within the pipeline steel
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Figure 3-4: Profile view of a typical segment of pipe showing how the internal pressure of the

contained natural gas results in longitudinal stress within the pipeline steel
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Figure 3-5: Cross section view of a typical segment of pipe showing how the internal pressure of
the contained natural gas results in hoop and longitudinal stresses within the pipeline steel
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Hoop stresses are counteracted by the strength of the steel material and the wall thickness of
the pipe, which ensures that the pipeline can contain the pressurized gas. Typically, if a higher-
grade material is used, the pipe wall can be thinner. However, the wall of a pipeline may thin
over time due to pipe condition hazards such as corrosion or physical damage due to third-party
contacts, if not protected and monitored. As discussed in Section 3.2.2 below, FEI's activities
under its IMP-P are intended to ensure that the pipe wall does not thin to the point that the hoop

stress can no longer be restrained, and hence cause a pipeline failure.
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3.2.3 FEIl Monitors and Maintains Integrity of Pipelines During Their
Operation

As discussed in this section, throughout their operation, pipelines may be exposed to hazards
and threats, such as corrosion and cracking, that can undermine their integrity. However, with
an effective integrity management program, hazards and threats can be managed to keep
pipelines operating safely and reliably indefinitely.

3.2.3.1 Hazards and Threats to FEI's Pipelines Need to be Monitored and
Managed

While the integrity of the pipeline is proven at the time of installation through the hydrostatic test,
it needs to be validated and confirmed over time due to ongoing integrity threats. Hazards and
threats to FEI's transmission pipelines include:

Third-Party Damage: is the result of external interference such as third-party contact with the
pipeline, or vandalism;

e Natural Hazards: may be the result of geotechnical (e.g., landslide), hydrotechnical
(e.g., flood) and seismic (e.g., earthquake) causes. Natural hazards can cause a pipeline
to become exposed or move from its installation location;

e Pipe Condition: includes conditions such as metal loss (e.g., external corrosion) and
cracking (e.g., SCC). These conditions can be time-dependent, meaning they may have
the potential to grow to failure during the operation of the pipeline, and must be
monitored;

e Material Defects and Equipment Failures: includes features introduced during the
pipe manufacturing process (e.g., defective seam weld), and failures related to other
equipment such as valves, gaskets, etc.; or

e Human Factors: includes hazards resulting from human error, such as construction
errors (e.g., defective welds, dents, buckles) or operational errors.

These threats and hazards can be:

o Time-dependent: their potential to impact the pipeline can increase over time if they are
not appropriately mitigated (e.g., corrosion and cracking).

e Time-independent: their potential to impact the pipeline can vary, but on a random
basis and not linked to the passage of time (e.g., third-party damage and natural
hazards); or

e Stable: their potential, in and of themselves, to impact the pipeline will not change over
time (e.g., manufacturing and construction imperfections that pass mill and pre-
commissioning hydrostatic tests for a typical natural gas pipeline).
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All hazards have the potential to undermine the integrity of the pipeline and are controlled by
physical and operational barriers. Physical barriers include depth of cover (i.e., how deep the
pipeline is buried) and engineering design considerations, such as pipe wall thickness and
material grade. Operational barriers include pipeline patrols, cathodic protection, ILI, and
preventative maintenance programs. Hazards that can be identified and prevented prior to
installation are managed through quality control processes such as pressure testing; however,
most hazards are monitored through operational barriers.

FEI's IMP-P, which documents hazards and barriers applicable to FEI's pipeline system, is
outlined in the following section.

3.2.3.2 Overview of FEI’s Integrity Management Program — Pipeline (IMP-P)

FEI manages the integrity of its transmission pipeline systems with its IMP-P. FEI's IMP-P
meets the requirements of the BC Pipeline Regulation under the Oil and Gas Activities Act
(OGAA). The Pipeline Regulation requires FEI to employ a quality management system with a
plan-do-check-act (PDCA) cycle designed to promote continual improvement of its integrity
management activities. Implementation of a quality management system, founded on PDCA
principles, is the internationally recognized way for an industry to improve its asset performance
and reduce failures over the life of assets. As such, it has been embedded within Canadian
pipeline regulations, standards and industry practices.

FEI's IMP-P is a quality-driven program that anticipates, plans for and establishes practices for
the management and mitigation of conditions that could adversely affect safety, reliability, or the
environment during an asset’s lifecycle. Examples of activities within the scope of FEI's IMP-P
include the following:

¢ Design, material selection, and procurement;
e Construction, including installation, inspection, and quality assurance and control;
e Operations and maintenance, which includes:
o Vegetation management and pipeline patrol for preventing third-party damage;

o Water crossing inspections and seismic mitigation for preventing failures due to
natural hazards; and

o Pipeline condition monitoring using ILI for detecting and sizing of geometric
imperfections (e.g., dents, wrinkles, and buckles) and metal loss imperfections
(e.g., corrosion and gouges).

o Emergency preparedness, response, and recovery; and

¢ Risk management.

As part of FEI's implementation of its IMP-P, integrity management decisions, such as
determining the appropriateness and timing of undertaking continual improvement activities, are
made based on FEI's analysis of various inputs and factors. These inputs and factors can
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include regulations, standards, industry practice, other transmission operators’ experiences, FEI
asset knowledge (e.g., condition data, system capacity demands, population around the
pipeline, and risk assessment outputs), and availability of technologies. These inputs and
factors have changed and will continue to change over time. For example:

e Integrity management standards have evolved over the past two decades. Integrity
management program requirements were first published in the Canadian Standards
Association (CSA) Z662 Oil and Gas Pipeline Systems standard in 2005. While
operators have been mitigating hazards to their pipelines since their original
construction, the standards for integrity management programs formalized these
operating activities into a management system framework with increased focus on
performance monitoring and continual improvement.

e Industry practice has also evolved, particularly with respect to condition monitoring
activities, with the increasing availability and widespread adoption of ILI technologies by
operators as part of their integrity management efforts.

o Public and regulatory expectations have changed in parallel with the industry’s efforts to
manage their aging transmission pipelines. All unplanned pipeline releases are subject
to public scrutiny and regulatory inquiry. Incidents with the potential for significant
consequences, such as pipeline ruptures, are not acceptable to regulators, the public, or
FEI.

As these inputs and factors change, and as FEI's pipelines continue to age, FEI must continue
to improve its IMP-P activities and ensure the safety and reliability of its pipeline system.

3.2.3.3 Overview of FEI's ILI Program

ILI is a common industry-preferred integrity management methodology. It involves inserting a
tool inside a pipeline, which is propelled through the line using the existing gas flow, for the
purpose of collecting data on the pipe’s condition. ILI provides cost-effective integrity
management because it identifies imperfections or defects at site-specific locations that can be
repaired, reducing the need for large-scale and costly system-level pipeline rehabilitation efforts
(such as pipeline replacement). ILI also enables proactive asset management by providing
condition data, including changes over time, which can inform long-term asset planning.

FEI has a long history of using ILI to manage the integrity of its transmission pipeline system.
FEI has been utilizing geometry and magnetic flux leakage (MFL) tools since the late 1980s.
Geometry tools are capable of detecting and sizing geometric imperfections such as dents,
wrinkles, and buckles. MFL tools are used for detecting and sizing three-dimensional metal loss
defects, including corrosion and gouges. More recently, the industry developed circumferential
magnetic flux leakage (CMFL) tools to address limitations in the capabilities of MFL tools to
detect and size long, narrow, longitudinally-oriented metal loss.

SECTION 3: PROJECT NEED AND JUSTIFICATION PAGE 20
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FEI has been conducting baseline surveys of its pipeline system using CMFL tools since 2014.
Photos of the different ILI tools are shown below in Figure 3-6.

Figure 3-6: Examples of ILI Tools (Source: ROSEN)

5 Dent Assessment: Stress Based Assessment of Denting and Buckling. ROSEN Swiss AG. Online:
https://www.rosen-group.com/dms/rosen-website/rosen-documents/solutions/services/dent-assessment/Rosen-
Group_Dent-Assessement/ROSEN-GROUP DENT-ASSESSMENT.pdf

6 RoCorr MFL-A Service: In-Line High Resolution Metal Loss Detection and Sizing. ROSEN Swiss AG. Online:
https://www.rosen-group.com/dms/rosen-website/rosen-documents/solutions/services/rocorr-mfl-a/ROSEN-
GROUP_ROCORR-MFL-A_SERVICE.pdf
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As ILI technology has developed for smaller pipeline diameters, FEI has undertaken two
significant projects over the past 20 years to expand its ILI capabilities:

e Transmission Pipeline Integrity Plan (TPIP): From 2000 to 2005, the TPIP expanded
FEI's ILI capabilities for geometric and metal-loss imperfections to all larger-diameter
transmission pipelines, primarily focused on lines of diameter greater than NPS 10.

¢ Inland Gas Upgrade (IGU): From 2020 to its expected construction completion in 2024,
the IGU will expand FEI's ILI capabilities for geometric and metal loss imperfections to
smaller diameter transmission pipelines, focused on lines of diameter as small as NPS 6
(limited by the availability of proven and commercialized ILI tools).

Operators and integrity-related service providers (e.g., ILI and leak detection vendors) have
invested significantly in the development of technology to support the ongoing management of
integrity hazards, as evidenced by the existence of new tools and technology on the market. In
recent decades, significant technological development has occurred in the area of ILI, including
most recently, the development and commercialization of EMAT ILI tools that are capable of
detecting and sizing certain types of cracking and other two-dimensional defects. At the time of
this Application, EMAT tools suitable for FEI's natural gas pipelines of NPS 10 and larger have
been sufficiently commercialized.

For ILI tools to be suitable for FEI's pipelines, they must be able to operate within the variable
flow rates on FEI's system. Unlike many other gas transmission systems where flow is
dependent on the daily volumes contracted by midstream shippers, the flow through the FEI
transmission system is almost entirely dependent on FEI's customer demand, which is
temperature sensitive. During peak winter months (typically November through March), gas
flows in FEI's transmission pipelines are high compared to the shoulder and light-load seasons
(typically approximately April to October). For this reason, FEI has limited windows during
which it can run ILI tools. During high demand — and even some lighter load — periods, gas flow
rates can be sufficiently high that the ILI tool travels through the pipe at an excessive speed and
hence cannot collect valid data. Recently, newer ILI tools have been developed which allow a
variable portion of the gas flow to bypass the tool as it travels through the pipe. This allows the
tool to control its own speed in real time to ensure consistent collection of high-quality data.
Given the widely varying flow rates in FEI's system, it is expected that the use of these newer
speed-control tools will be required in many instances.

Table 3-1 summarizes the primary ILI tools adopted by industry and their respective capabilities.

7 RoCorr MFL-C Service: In-Line High Resolution Metal Loss and Narrow Axial Feature Analysis. ROSEN Swiss
AG. Online: https://www.rosen-group.com/dms/rosen-website/rosen-documents/solutions/services/rocorr-mfl-
c/ROSEN-GROUP_ ROCORR-MFL-C-SERVICE.pdf
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Table 3-1: Summary of ILI Tool Feature Detection Capabilities

Dents v
Wrinkles / v
Buckles
v v
Metal loss (circumferentially- (r_1arr_ow
. longitudinally-
oriented features) .
oriented features)
Long seam weld v v
location
Girth'weld v v v v
location
SCC and crack- v

like features

Longitudinal v
seam weld flaws

3.2.4 Cracking Threats to FEI's System

Cracking threats are considered “planar imperfections” that, due to a lack of volume, cannot be
detected by FEI's current ILI tools. Cracks have a measurable length and depth, but are
sufficiently narrow that they do not typically have a measurable width associated with their
dimensions. Cracking threats affect the strength of a pipeline by effectively reducing the wall
thickness of the pipeline. The two main types of cracking threats to FEI's system are SCC and
crack-like imperfections in the seam weld of a pipeline. In addition, SCC and crack-like
imperfections can interact with other time-dependent integrity threats, such as external
corrosion, to compound integrity issues on a pipeline.

3.2.4.1 Stress Corrosion Cracking

SCC is defined as “cracking of a material produced by the combined action of corrosion and
tensile stress (residual or applied).” The difference between residual and applied stresses is
explained in the table below.

8 CEPA Pipeline Integrity Working Group, "CEPA Recommended Practices for Managing Near-neutral pH Stress
Corrosion Cracking 3rd edition", Canadian Energy Pipeline Association (CEPA), 2015.
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Table 3-2: Residual and Applied Stresses

Residual Stresses Applied Stresses
May be imparted in a pipeline from: Are imparted during operation and include:

o Original pipe manufacture, as forces are o Hoop stresses, resulting from the forces
applied when bending the original flat inside of the pipeline acting in an outward
steel plate into a cylinder. direction (see Figure 3-2).

o Construction, as force may need to be o Longitudinal stresses, resulting from forces
applied to achieve the correct spacing and acting along the length of the pipeline (see
alignment when preparing two segments of Figure 3-3), such as could occur due to
pipe for a field weld. ground movement.

SCC occurs on transmission pipelines as a result of the combination of three factors:Error!
Bookmark not defined.

Susceptible
metallic Tensile stress
material

Suitable

environment

1. Susceptible metallic material: All pipeline steels are considered susceptible materials,
although it is expected that susceptibility amongst steels will vary depending on when
they were manufactured (e.g., pre-1980s steel is expected to be more susceptible).

2. Tensile stress: This may include residual or applied stresses. Tensile stress is often
referenced as a percentage of the specified minimum yield stress (SMYS) of a pipe,
which is the minimum stress that will cause a pipe to permanently deform.

3. Suitable environment: A suitable environment may be present if:

o Uncoated steel, resulting from coating damage or where coating has disbonded
and come away from the pipe, is exposed to the surrounding soil. SCC can occur
in the range of soil types and terrain/drainage conditions found in FEI's operating
territory.

o Other conditions for corrosion exist, such as cathodic protection (CP) shielding or
where there are inadequate levels of CP. CP shielding can occur due to
disbonded coatings, large rocks, or foreign structures preventing the CP current
from reaching the pipeline, and which in turn contributes to a corrosive
environment where corrosion and/or SCC may initiate and grow.

SCC, like corrosion, is a time-dependent integrity threat, meaning that its potential to impact the
pipeline may increase over time if not appropriately mitigated. SCC may or may not form in

SECTION 3: PROJECT NEED AND JUSTIFICATION PAGE 24




ook, WN PR

[oc N

10
11
12

FORTISBC ENERGY INC. FORTIS BC
CTS TIMC PROJECT CPCN APPLICATION

conjunction with corrosion. As described by the Canadian Energy Pipeline Association (CEPA),
“SCC initiates on the external surface of the pipe and grows in both depth and length,” with
shorter cracks having the potential to coalesce and become a greater threat.® Figure 3-7 below
compares the effects of SCC and corrosion on a pipe wall against steel without flaws or defects.
If SCC occurs in combination with other hazards and threats, such as external corrosion, there
can be a higher potential for a pipeline failure.

Figure 3-7: lllustrations of Corrosion and Cracking, Showing (a) Steel without Flaws or Defects,
(b) External Corrosion and (c) SCC
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3.2.4.2 Crack-Like Imperfections in Seam Welds

There are a number of crack-like imperfections associated with seam welds that — when
occurring in conjunction with mechanical damage, such as dents, or other time-dependent
integrity threats such as metal-loss corrosion — could grow to failure under normal operating

9 Canadian Energy Pipeline Association, CEPA Recommended Practices for Managing Nearneutral pH Stress
Corrosion Cracking, 3™ edition, May 2015, prepared by CEPA Pipeline Integrity Working Group. Online:
https://www.cepa.com/wp-content/uploads/2016/11/Stress-Corrosion-Cracking_3rdEdition CEPA_FINAL.pdf
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conditions. These imperfections are related to the way the pipe is manufactured. As described
in Section 3.2.2.1, most of FEI's transmission pipelines have been manufactured by either ERW
or submerged arc welding (SAW and DSAW). The seam weld imperfections that could arise
from these manufacturing processes are listed below.

e Potential imperfections in ERW seam welds:
o Lack of fusion;
o Inclusions; or
o Hook cracks.
o Potential imperfections in SAW and DSAW seam welds:
o Toe cracks; or

o Transit fatigue.
More information on these seam weld-related imperfections can be found in Appendix A.

3.2.5 FEI's Existing Integrity Management Practices Do Not Identify All
Cracking

FEI's current integrity management practices for managing cracking threats involve the
inspection of its transmission pipelines for cracking during “opportunity digs”, when the pipeline
is exposed because of other pipe condition assessments. These digs are referred to as
“opportunity digs,” as the primary reason for the integrity dig is not related to cracking. These
integrity digs are scheduled for other reasons, including the following:

e To assess metal loss anomalies (e.g., corrosion) identified through ILI and to repair or
replace if necessary;

e To assess mechanical damage anomalies (e.g., dents, gouges) identified through ILI
and to repair or replace if necessary; and

e To assess sites identified through above-ground surveys of its pipelines without ILI
capability and to repair or replace if necessary.

During an integrity dig, in addition to the primary anomaly assessment (e.g., visual analysis,
measurement, and assessment of the corrosion, dent, or gouge), FEI performs an industry-
standard, non-destructive evaluation methodology called magnetic particle inspection (MPI).
MPI provides a visual indication of microscopic imperfections along the exposed surface of the
steel pipe, which may be indicative of cracking. FEI addresses any cracking through pipeline
repairs or replacement, as necessary, and records any SCC-related findings for future tracking.
Through these digs FEI is aware of the existence of cracking threats on its system and has
been monitoring such threats on its transmission pipeline system as part of its IMP-P.

SECTION 3: PROJECT NEED AND JUSTIFICATION PAGE 26



aa b~ wWwN PRk

©O© 00N O

10
11
12
13
14

15
16

17

18
19
20
21
22
23
24

25

26
27
28
29
30
31
32
33
34
35

FORTISBC ENERGY INC. FORTIS BC
CTS TIMC PROJECT CPCN APPLICATION

FEI estimates that the total amount of pipeline exposed to date as part of the Integrity Dig
Program (and hence assessed for cracking) is less than one percent of the total length of pipe in
FEI's transmission system. As such, these opportunity digs are not expected to have identified
all cases of cracking due to the limited lengths that have been exposed relative to the full length
of buried pipelines.

As cracking is a highly localized and often unpredictable phenomenon, it is also not possible to
use the analysis from integrity digs to determine where cracking may be occurring on other
segments of FEI's pipelines. Crack initiation and growth is a complex function of a number of
factors.’® As described in Section 3.2.4.1, SCC requires the presence of three factors: a
susceptible material, a tensile stress, and a suitable environment. The degree of contribution
from each of these factors varies such that SCC found at one location cannot be relied upon for
locating SCC at other locations. As such, it is not possible to pinpoint the exact locations where
SCC will occur simply through assessing the factors that cause it. FEI's current practices
therefore do not provide the capability of identifying all instances of cracking on FEI's pipelines.

3.3 INDUSTRY KNOWLEDGE OF CRACKING THREATS AND MEANS TO MITIGATE
THEM ARE IMPROVING

3.3.1 Summary of Section

A primary driver for the Project is the evolution of industry knowledge about cracking threats and
industry practice on how to manage those threats. Other operators have found cracking on
pipelines with characteristics similar to those in the FEI system and are moving towards using
EMAT ILI tools to monitor cracking threats on pipelines for which suitable tools exist. To inform
the development of the Project, FEI has been conducting a pilot project by running EMAT ILI
tools on two of its CTS pipelines. The tool runs were successful and found instances of
cracking that were not previously identified.

3.3.2 Industry Knowledge and Practice Regarding Cracking Threats

In order to stay current with evolving industry practices and to leverage industry experience, FEI
is an active member of the pipeline community and participates in industry groups. This
includes being an Integrity First Partner with the CEPA. Senior members of FEI's System
Integrity department actively participate in formal CEPA Community of Practice groups,
including Pipeline Integrity, Inline Inspection, Corrosion Control, and Geohazard Management.
Participation in these groups includes conducting research, developing industry recommended
practice and guidance documents such as the CEPA Recommended Practice for Managing
Near-neutral pH Stress Corrosion Cracking, conducting benchmarking exercises, and sharing of
integrity related experiences. A portion of each quarterly meeting is reserved for confidentially
sharing information regarding recent failure incidents, company best practices, as well as

10 CEPA Pipeline Integrity Working Group, "CEPA Recommended Practices for Managing Near-neutral pH Stress
Corrosion Cracking 3rd edition", Canadian Energy Pipeline Association (CEPA), 2015.
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integrity management challenges and successes. Through this process, FEI has developed an
understanding of evolving industry practice regarding crack management.

The transmission pipeline industry works collaboratively to prevent pipeline failures as a failure
on any pipeline affects the entire industry. Through the experiences of other gas transmission
operators managing cracking on pipelines, FEI is aware that SCC (which could lead to failure)
has been found on pipelines similar to those operated by FEI (i.e., with similar coatings, age,
diameters, and operating stress level).

JANA observes the following regarding the increasing knowledge of cracking threats:*!

Historically, the majority of significant SCC has been associated with
[polyethylene] tape. However, as companies have expanded monitoring,
significant SCC has been found on asphalt-coated lines and on coal-tar coated
pipe (previously considered to have a low susceptibility to SCC). This is
consistent with the overall trend of SCC being found more and more in pipelines
previously thought to be less susceptible, as the time dependent mechanisms at
play continue to manifest themselves.

FEI is also aware that EMAT ILI is increasingly being adopted by industry for managing cracks
and crack-like imperfections on transmission pipelines and enabling the mitigation of their
potential for rupture. Gas transmission operators are having success with this approach to crack
management and, as such, the use of EMAT crack detection ILI is rapidly becoming the industry
standard for managing cracking threats on transmission pipelines. This adoption reflects the
importance of crack detection due to the potential for significant consequences should a pipeline
failure occur. A picture of a typical EMAT tool can be seen below in Figure 3-8.

Figure 3-8: Typical EMAT Tool*?

11 Appendix B-1, JANA Corporation, Analysis of Cracking Threats in FEI Mainline Transmission Pipelines, at p. 5.

12 RODD EMAT Service: In-Line High Resolution Coating Disbondment Analysis. ROSEN Swiss AG. Online:
https://www.rosen-group.com/dms/rosen-website/rosen-documents/solutions/services/rodd-emat/ROSEN-
GROUP_RODD-EMAT-SERVICE/RoDD_EMAT_SF_E_201405.pdf
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A summary of the feedback from other transmission pipeline operators regarding their recent
experiences with EMAT is provided below:

e EMAT ILI has been run in pipelines with previously observed cracking, with diameters
from NPS 10 to 42 and operating at a stress level greater than 30 percent SMYS. As
technology becomes available, the operators plan to run EMAT ILI in smaller diameter
pipelines.

e EMAT ILI has been successful in detecting crack-like features, although discriminating
SCC within these crack-like features has been challenging. This uncertainty warrants
conservative initial assessments followed by field verification digs in conjunction with
laboratory material testing.

e The operators use a risk assessment (either qualitative, semi-quantitative, or
guantitative) to prioritize EMAT ILI runs.

¢ Common challenges with successfully running EMAT ILI tools are:

o Need for launching/receiving barrel modifications to accommodate EMAT ILI
tools which are typically longer than other ILI technology tools;

o Need for pipeline maodifications such as removing heavy-wall sections and tight
bends to minimize tool speed excursions;

o Cleaning pipelines for optimal sensor performance so that crack-like features can
be detected and sized to the best of tool capability; and

o Controlling tool speed during the run in low-flow and/or customer-demand
dependent pipelines.

Consistent with this evolving industry knowledge and practice, FEI advanced the TIMC Project
to assess the threat of cracking on its larger diameter pipelines operating at transmission
pressure, and assess the need to enhance its approach to managing cracking threats on these
pipelines.

3.3.3 Pilot Project Demonstrates that EMAT ILI Detects Previously Unknown
Instances of Potential Cracking

As part of FEI's project development work, FEI is completing a pilot of EMAT ILI evaluations on
two CTS pipelines. This pilot is in progress, and as such, FEI is in the process of validating
potential cracking detected by the EMAT tool. These instances of potential cracking on FEI's
pipelines were not previously detected through opportunistic digs.

The two pipelines chosen for the pilot, CPH BUR 508 and LIV PAT 457, had instances of
cracking that FEI discovered during integrity dig activities, unrelated to investigating cracking.
FEI determined that these pipelines could be modified to run EMAT ILI tools on a timeline
suitable for informing the TIMC CPCN Project.
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This pilot demonstrates that instances of cracking that FEI was previously unaware of and which
were not discovered through opportunistic integrity digs exist. While the results of the pilot are
encouraging, as significant repairs or replacements have not been required to address these
instances of cracking, the pilot also demonstrates that cracking exists on FEI's pipelines which
FEI's existing practices are unable to detect.

The scope of work for this pilot, which also helped define the scope of the TIMC project
activities, is being funded through the TIMC CPCN Development Costs deferral account and is
described further in Section 5.3.3.

3.4 RISk ASSESSMENT CONFIRMS CREDIBILITY OF CRACKING THREATS TO
CTS AND ITS, AND PINPOINTS CTS AS THE PRIORITY

3.4.1  Summary of Section

To assess the risk of cracking threats to FEI's transmission systems, FEI retained JANA to
conduct two related assessments. The first was to assess the susceptibility of FEI's
transmission system pipelines to cracking. The second was to conduct a baseline, system-level,
safety QRA of FEI's transmissions systems that would quantify the safety risk posed by cracking
threats in comparison to other threats and hazards.

JANA'’s reports are attached to this Application in Appendices B-1 and B-2:

e Appendix B-1 is JANA’s report titled Analysis of Cracking Threats in FEI Mainline™
Transmission Pipelines.

e Appendix B-2 is JANA's report titled Quantitative Safety Risk Assessment of FEI
Mainline Transmission Pipelines.

Included in the appendices of the JANA reports are the C.V.s of the lead authors, Ken Oliphant,
Ph.D., P.Eng. and James DuQuesnay, M.A.Sc.

Based on its assessments, JANA concluded that the pipelines on FEI's CTS and ITS are
susceptible to cracking threats which can lead to failure by rupture. The QRA identified that, at
the system level, the safety risk is highest on the CTS and that cracking threats are the largest
contributor to that risk. Based on the results of these assessments, FEI has prioritized work on
the CTS in this Application and is developing a further TIMC project for work on the ITS.

13 JANA has adopted the term “mainline” in Appendices B-1 and B-2 to describe pipelines within the scope of their
studies. Mainline refers to FEI's transmission pipelines that are not laterals, and includes FEI's larger diameter
pipelines that are in-line inspected.
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3.4.2 FEI's Coastal, Interior and Vancouver Island Transmission Systems
Were Assessed

The scope of JANA'’s investigation into the susceptibility of FEI's transmission pipelines to
cracking threats encompassed the three transmission systems that FEI operates, as shown in
Figure 3-9 below. These are FEI's larger diameter pipelines that operate at stress levels greater
than 30 percent SMYS. These transmission systems are comprised of a network of natural gas
pipelines that deliver gas to local distribution systems, which supply customers in the southern
parts of the province and Vancouver Island.

Figure 3-9: FEI's Transmission Systems

An overview of each transmission system identified is provided below.

1. Coastal Transmission System (CTS)

The CTS supplies gas to the Lower Mainland, Sunshine Coast and Vancouver Island.
The CTS receives natural gas in Abbotsford and distributes it west. Construction of the
CTS began in the 1950s and continues today.

2. |Interior Transmission System (ITS)

The ITS supplies gas to the Okanagan, Kootenays, and portions of the Thompson.
Natural gas is received by the ITS at two points: (1) in Savona and distributed east, and
(2) in Yahk and distributed west. Construction of the ITS began in the 1950s and
continues today.
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3. Vancouver Island Transmission System (VITS)

The VITS supplies gas to the Sunshine Coast and Vancouver Island. Natural gas from
the CTS is initially compressed at Coquitlam and sent to the Sunshine Coast and
Vancouver Island. The VITS contains several marine crossings. Construction of the
VITS began in the 1990s and continues today.

As discussed below, JANA assessed the susceptibility of the transmission pipelines within these
three systems to cracking.

3.4.3

CTS and ITS Are Susceptible to Cracking Threats

JANA'’s report, Analysis of Cracking Threats in FEI Mainline Transmission Pipelines, attached
as Appendix B-1 to this Application, concludes that cracking poses a credible integrity hazard
that needs to be addressed through active integrity management. JANA’s assessment
included:**

A line-by-line assessment of susceptibility to cracking threats for the CTS, ITS, and VITS
mainline transmission pipelines based on pipeline properties and operating conditions
compared with those where historical failures have been observed in industry through
analysis of PHMSA and Canada Energy Regulator databases and technical publications
and discussions with FEI Subject Matter Experts (SMESs).

An assessment of historical FEI dig reports and discussions with FEI SMEs to assess
cracking found to date on FEI pipelines.

An assessment of the potential for SCC cracks to grow to failure under the operating
conditions of FEI's pipelines through analysis of industry historical failures and crack
growth modelling in conjunction with Dr. Chen, University of Alberta.

Estimates of the contribution of cracking threats to overall frequency of failure and risk
based on the JANA baseline system level safety QRA (see JANA Project 18-1651
Quantitative Safety Risk Assessment).

JANA summarized the results of its assessment as follows (at pages 3-4 of Appendix B-1):

Based on its assessment of the potential for cracking threats on FEI pipelines,
JANA concluded that cracking threats (SCC and pipe seam) pose a credible
integrity hazard that needs to be addressed through active integrity management.
This is based on:

¢ Identification of lines with characteristics that make them susceptible to
cracking threats in the FEI system.

¢ Identification of SCC and seam issues in FEI pipelines during integrity digs.

14 Appendix B-1, JANA Corporation, Analysis of Cracking Threats in FEI Mainline Transmission Pipelines, at p. 4.
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e Analysis that indicates the identified SCC can grow to failure under FEI
operating conditions as:

o Industry failures have been observed within the operating stress
range of the FEI susceptible lines.

o Analysis of SCC crack growth rates based on FEI operating
conditions in conjunction with Dr. Chen of the University of Alberta
indicate the potential for cracks to grow to failure and, with
practical assumptions, in timeframes on the order of five years
under the most aggressive condition.

e The baseline system level safety Quantitative Risk Assessment (“QRA”)
conducted by JANA under a separate project identified cracking threats
as one of the top threats to pipeline integrity*®:

o The QRA analyzed risk for all FEI's transmission pressure (“TP”),
in-line inspected (“ILI"), mainline pipe in the Coastal Transmission
System (“CTS”), Interior Transmission System (“ITS”) and
Vancouver Island Transmission System (“VITS”) regions.

o At the system level, the CTS was estimated to have the highest
risk followed by the ITS and then the VITS.

o For the CTS overall, cracking threats (SCC and pipe seam) were
the top driver of risk. At the line level, of the 11 CTS lines
identified as susceptible to cracking threats, cracking threats (SCC
and pipe seam) are the top driver of risk for nine of the lines. For
the other two lines cracking threats are the second and the fourth
top line level threat (for each of these lines there are specific
sections where cracking threats are the top risk driver).

The key aspects of the above conclusions are discussed below. The results of the QRA are
discussed further in Section 3.4.4.

3.4.31 CTS and ITS Pipelines Have the Same Properties as Pipelines Where
Failures Have Been Observed by Other Operators

JANA explains that it uses the term “susceptible” to indicate the potential for SCC or pipe seam
cracking to initiate on the lines, based on the specific characteristics of the lines and their
operating conditions. A “yes” susceptible line is one where the characteristics of the line are
consistent with lines where SCC or pipe seam cracking has been observed on multiple systems
within the broader pipeline industry. A “low” susceptible line is one with characteristics where
no or very limited failures have historically been observed in the industry.

15 Appendix B-2, JANA Corporation, Quantitative Safety Risk Assessment.
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JANA applied susceptibility ratings to FEI's pipelines considering criteria such as coating type
and manufacturing process that are typically found to be associated with the formation of SCC
and seam weld cracking. Generally, pipelines constructed in 1990 or thereafter are considered
to have low susceptibility to SCC based on age and coating types, whereas pipelines
manufactured prior to 1970 are considered within the industry to be more susceptible to seam
weld cracking.

JANA'’s high-level conclusion was as follows:

11 of the 13 CTS mainline transmission pipelines were identified as susceptible to cracking
threats;

e 9 of the 12 ITS mainline transmission pipelines were identified as susceptible to cracking
threats; and

¢ None of the 10 VITS mainline transmission pipelines were identified as susceptible to
cracking threats.

JANA'’s susceptibility conclusions for the CTS, ITS and VITS are presented below in Table 3-3,
Table 3-4, and Table 3-5, respectively.
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Table 3-3: FEI CTS Pipelines: Susceptibility to Cracking Threats based on Installation Year and Coating Type

Seam Weld

Pipeline Short SCC Cracking Original Install
# Name Pipeline Full Name Susceptibility* Susceptibility?* Year(s) Coating Types Seam Type(s)
12 HUN BAL 1066 = Huntingdon — Balfour 42” Yes Low 1977 Coal Tar Enamel Unknown

BAL NIC 1066 Balfour — Roebuck 42” Low Low 1992, 2018 Fusion Bonded Epoxy | Unknown
2 HUN NIC 762 Huntingdon — Nichol 30” Yes Yes 1960, 1964 Coal Tar Enamel DSAW
3 LIV COQ 323 Livingston — Coquitlam 12" | Yes Yes 1957, 1958 Coal Tar Enamel ERW
4 LIV PAT 457 Livingston — Pattullo 18” Yes Yes 1956 Coal Tar Enamel Unknown
5 NIC PMA 610 Nichol — Port Mann 24” Yes Yes 1959 Coal Tar Enamel SAW
6 CPH BUR 508 Cape Horn — Burrard 20” Yes Yes 1960, 1964 Coal Tar Enamel DSAW, SAW
7 ROE TIL 914 Roebuck — Tilbury 36” Yes Low 1981 Coal Tar Enamel DSAW
8 TIL BEN 323 Tilbury — Benson 12” Yes Yes 1959 Coal Tar Enamel ERW
9 TIL FRA 508 Tilbury — Fraser 20” Yes Yes 1959 Coal Tar Enamel ERW
10  NIC FRA 610 Nichol — Fraser 24” Yes Yes 1958, 1959, 1974 | Coal Tar Enamel Unknown
11 | TIL LNG 323 Tilbury — LNG Plant 12” Yes Low 1970 Extruded PE, Shrink ERW

Sleeve on girth welds

12 NOO EMT 610 Noons Ck — Eagle Mtn 24” Low Low 1991 Fusion Bonded Epoxy = Unknown
13 | PMA CPH 914 Port Mann — Cape Horn 36” | Low Low 2000 Fusion Bonded Epoxy | Unknown
Notes:

1 A susceptibility rating of “Yes” indicates that the cracking type has been found on pipelines with similar attributes in the industry. A rating of
“Low” indicates that there are relatively limited or no cases of that cracking type found on pipelines with similar attributes in the industry.

2 The Huntingdon — Balfour 42” was split into two sections due to distinct characteristics of the vintage versus newer sections of the pipeline.
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Table 3-4: FEI ITS Pipelines: Susceptibility to Cracking Threats based on Installation Year and Coating Type

Origina
Plpe e 0 a a ea
d e Pipe = d e ep ep ea Oa O pe pe

1 SAV VER 323 | Savona - Vernon 12” Yes Yes 1957 Asphalt, Polymer Tape Unknown

2 VER PEN 323 | Vernon — Penticton 12” Yes Yes 1957 Asphalt, Polymer Tape ERW

3 GRF TRA 273 | Grand Forks — Trail 10” Yes Yes 1957 Asphalt, Polymer Tape ERW

4 OLI GRF 273 Oliver Y — Grand Forks 10" | Yes Yes 1957 Asphalt, Polymer Tape ERW

5 PEN OLI 273 Penticton — Oliver Y 10” Yes Yes 1957 Asphalt, Polymer Tape ERW

6 TRA CAS 219 | Trail — Castlegar 8” Yes Yes 1957 Asphalt, Polymer Tape Unknown

7 KIN PRI 323 Kingsvale — Princeton 12” Yes Low 1971 Extruded PE, Shrink ERW
Sleeve on girth welds

8 PRI OLI 323 Princeton — Oliver 12” Yes Low 1971 Extruded PE, Shrink ERW
Sleeve on girth welds

9 YAH TRA 323 | Yahk — Trail (EKL) 12” Yes Low 1974, 1975 | Extruded PE, Polymer Unknown
Tape on girth welds

10 | OLI PEN 406 Oliver — Penticton 16” Low Low 1994 Extruded PE ERW

11 | DUK SAV 508 | Duke Tap — Savona C/S Low Low 1997 Extruded PE - Multilayer | ERW

20"
12 | YAH OLI 610 Yahk — Rossland 24", Low Low 2000 Fusion Bonded Epoxy SAW
Rossland — Oliver 24”
Notes:

1 A susceptibility rating of “Yes” indicates that the cracking type has been found on pipelines with similar attributes in the industry. A rating of
“Low” indicates that there are relatively limited or no cases of that cracking type found on pipelines with similar attributes in the industry.
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Table 3-5: FEI VITS Pipelines: Susceptibility to Cracking Threats based on Installation Year and Coating Type

Origina
Pipe e 0 a a ea
me Pineline ame an an eg oating Tvbe e

1 ISL MAN 273 Little R - Mid Island 10" Low Low 1990 Extruded PE, Extruded PE - Multilayer | Unknown
2 LRN LOP 273 | Little River North 10" Low Low 1990 Fusion Bonded Epoxy ERW
3 LRS LOP 273 | Little River South 10" Low Low 1990 Fusion Bonded Epoxy ERW
4 PRN LOP 273 | Powell River North 10" Low Low 1990 Fusion Bonded Epoxy ERW
5 PRS LOP 273 | Powell River South 10" Low Low 1990 Fusion Bonded Epoxy ERW
6 SCN LOP 273 | Secret Cove North 10" Low Low 1990 Fusion Bonded Epoxy ERW
7 SCS LOP 273 | Secret Cove South 10" Low Low 1990 Fusion Bonded Epoxy ERW
8 TEX MAN 273 | Texada S - Texada N 10" Low Low 1990, 1991 | Extruded PE ERW
9 VAN MAN 273 | Watershed-Secret Cove 10" | Low Low 1990, 1991 | Extruded PE Unknown
10 | VAN MAN 323 | V1-Watershed 12" Low Low 1991 Extruded PE ERW
Notes:

1 A susceptibility rating of “Yes” indicates that the cracking type has been found on pipelines with similar attributes in the industry. A rating of
“Low” indicates that there are relatively limited or no cases of that cracking type found on pipelines with similar attributes in the industry.
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3.4.3.2 Evidence of Cracking on FEI’'s System

As evidence in support of its conclusion regarding the susceptibility of FEI's transmission
system to cracking threats, JANA also observes that cracking has been detected on FEI's
pipelines. FEI is aware of the existence of these cracking threats through inspections of its
pipelines during integrity dig activities. Examples of SCC and other crack-like imperfections
found on FELI's pipelines are shown in Figure 3-10 and Figure 3-11, respectively.

Figure 3-10: Examples of Stress Corrosion Cracking as Identified on FEI’'s Transmission Pipelines
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Quter,pipe/surface
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Seam weld (light grey) Pipe wall (dark grey)

Lack of fusion imperfection

Inner;pipe rface

Table 3-6 and Table 3-7 below summarize cracking identified on several FEI CTS and ITS
pipelines during select integrity digs, the results of which were reviewed by JANA. The results
indicate that the conditions required for SCC crack initiation exist within FEI's CTS and ITS.
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Table 3-6: FEI CTS Pipelines: Occurrences of Cracking on FEI pipe identified through JANA’s
review of selected integrity digs

Seam Weld
Cracking
Susceptibility

Pipeline Short Pipeline Full Name SCC Integrity Digs
with Cracking

Threats

Name Susceptibility

1 | HUN BAL 1066 Huntingdon — Balfour 42” Yes Low 0

BAL NIC 1066 Balfour — Roebuck 42” Low Low 0
2  HUN NIC 762 Huntingdon — Nichol 30” Yes Yes 0
3 LIV COQ 323 Livingston — Coquitlam 12” Yes Yes 2
4 LIV PAT 457 Livingston — Pattullo 18” Yes Yes 9
5 NIC PMA 610 Nichol — Port Mann 24” Yes Yes 0
6  CPHBUR 508 Cape Horn — Burrard 20” Yes Yes 15
7 ROE TIL 914 Roebuck — Tilbury 36” Yes Low 0
8 | TIL BEN 323 Tilbury — Benson 12” Yes Yes 4
9 | TIL FRA 508 Tilbury — Fraser 20” Yes Yes 1
10 | NIC FRA 610 Nichol — Fraser 24” Yes Yes 2
11 | TIL LNG 323 Tilbury — LNG Plant 12” Yes Low 0
12 | NOO EMT 610 Noons Ck — Eagle Mtn 24” Low Low 0
13 | PMACPH 914 Port Mann — Cape Horn 36” Low Low 0

Table 3-7: FEIITS Pipelines: Occurrences of Cracking on FEI pipe identified through JANA’s
review of selected integrity digs

Integrity Digs

# Line Name FEI Name SCC Seam Weld

Susceptibility Cracking with Cracking
Susceptibility Threats
1  SAV VER 323 Savona — Vernon 12” Yes Yes 33
2 VER PEN 323 Vernon — Penticton 12” Yes Yes 22
3 GRFTRA273 Grand Forks — Trail 10” Yes Yes 86
4 | OLI GRF 273 Oliver Y — Grand Forks 10” Yes Yes 55
5 | PENOLI 273 Penticton — Oliver Y 10” Yes Yes 7
6 | TRA CAS 219 Trail — Castlegar 8” Yes Yes 21
7 KIN PRI 323 Kingsvale — Princeton 12” Yes Low 1
8 PRI OLI 323 Princeton — Oliver 12” Yes Low 4
9 | YAH TRA 323 Yahk — Trail (ELK) 12” Yes Low 8
10 | OLI PEN 406 Oliver — Penticton 16” Low Low 0
11 DUK SAV 508 | Duke Tap — Savona C/S 20” Low Low 0
e 2
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3.4.3.3 SCC Cracks Have the Potential to Grow to Failure Under FEI
Operating Conditions

JANA’s assessment is that SCC cracks can grow to failure under FEI operating conditions. In
particular, JANA concludes:®

1. Industry failures have been observed within the operating pressure range of FEl's
susceptible lines.

2. Analysis of SCC crack growth rates based on FEI operating conditions in conjunction
with Dr. Chen of the University of Alberta indicates the potential for cracks to grow to
failure and, with practical assumptions, in timeframes in the order of five years under the
most aggressive conditions.

Each of these conclusions is discussed in turn below.

First, JANA observes that industry failures have occurred on pipelines at operating stresses
across the range of the operating stresses of the FEI susceptible transmission pipelines (i.e.,
from 12 to 72 percent of SMYS). Specifically, JANA’s review of Pipeline and Hazardous
Materials Safety Administration (PHMSA) / Industry Incident Data indicates that:

e Approximately half of reported PHMSA SCC incidents through 2002-2016 occurred at 60
percent of SMYS or lower; and

e Approximately one quarter of reported incidents occurred at 55 percent of SMYS or
lower, with some circumferential SCC leaks occurring below 30 percent of SMYS (in
presence of additional loading factors).

Through information gathered during FEI's industry participation activities, FEI is also aware that
its peer Canadian and American transmission pipeline operators have found, through their
crack-detection ILI runs, potentially injurious SCC on pipelines operating below 50 percent of
SMYS.

CEPA has also stated that “based upon the data collected by CEPA member companies it is
apparent that there was no absolute threshold operating stress value for SCC initiation or
propagation.”’ This is supported by CEPA’s failure record where ruptures had occurred at
operating stress levels between 49 and 71 percent of SMYS. There were no reported SCC
ruptures in the PHMSA or CEPA failure records below 30 percent of SMYS.

16 Appendix B-1, JANA Corporation, Analysis of Cracking Threats in FEI Mainline Transmission Pipelines, p. 12.
17 Bruce. “The Canadian Energy Pipeline Association Stress Corrosion Cracking Database," International Pipeline
Conference — Volume |, ASME 1998 (IPC1998-2067).
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Second, analysis performed on SCC crack growth rates based on FEI operating conditions
indicates the potential for SCC cracks to grow to failure within certain timeframes requiring
active mitigation (e.g., in the order of five years under the most aggressive conditions).*®

This analysis was conducted in conjunction with Dr. Chen of the University of Alberta, a
recognized SCC expert researcher. Software developed by Dr. Chen, called Pipe-Online, was
used for the analysis of SCC crack growth behaviour and to predict the remaining lifespan of a
pipeline prior to cracks growing to failure. The analysis utilized pressure data from 54 pipeline
locations in the CTS and ITS, 8 FEI detailed field inspection reports from integrity digs, and a
summary of SCC findings from 14 dig excavations. The analysis considered a range of crack
depths and lengths, which are reasonable approximations of what could be anticipated to be
present in the FEI system. The analysis also considered a range of fracture toughness!® values
consistent with typical industry values. The analysis used these inputs, FEI's operating
conditions, and the Pipe-Online software to project the time to failure of SCC cracks.

The analysis estimated a range of potential time until failure from 5 to 85 years, indicating that
there is the potential for SCC cracks to grow to failure under the operating conditions of the FEI
system. While the lower bound timeframe of five years is considered highly unlikely (reflecting a
combination of the longest, deepest crack with the lowest toughness pipeline), the analysis does
indicate that SCC is a credible integrity threat that needs to be managed in a timely manner.

3.4.4 QRA Identifies Cracking as Highest Safety Risk to the CTS

As described above, to estimate the relative safety risk level of cracking threats to FEI's
transmission pipelines and inform the priority and urgency of its TIMC projects, FEI contracted
JANA to conduct a baseline, system-level, safety QRA. The results are presented in JANA’s
report, Quantitative Safety Risk Assessment of FEI Mainline Transmission Pipelines, attached
as Appendix B-2 to this Application.

The QRA assessed over 20 safety risks to the 13 CTS, 12 ITS and 10 VITS pipelines listed in
Tables 3-3, 3-4 and 3-5 above. JANA summarized the results as follows:

At the system level, the CTS was estimated to have the highest risk followed by
the ITS and then the VITS. For the CTS overall, cracking threats (Stress
Corrosion Cracking (SCC) and pipe seam) were the top driver of risk. At the line
level, of the 11 CTS lines identified as susceptible to cracking threats, cracking
threats (SCC and pipe seam) are the top driver of risk for nine of the lines. For
the other two lines cracking threats are the second and the fourth top line level
threat (for each of these lines there are specific sections where cracking threats
are the top risk driver).

18 This analysis by Dr. Chen is included within Appendix B-1: Report: JANA Project 18-1651:P Analysis of Cracking
Threats in FEI Mainline Transmission Pipelines. SCC crack growth analysis was applied to SCC crack features
derived from a sample of FEI dig reports, actual FEI operating data and pipe material properties characteristic of
the FEI system.

19 Fracture toughness is a measure of the resistance of a material to static or dynamic crack extension, used in the
calculation of critical flaw size for crack-like defects.
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The sections below provide more information regarding the QRA undertaken by JANA
and the risk level and associated risk drivers for the CTS.

3.4.4.1 A QRA Systematically and Quantitatively Estimates the Probability
and Consequences of Hazardous Events

A QRA is a formal and systematic approach to estimating the probability and consequences of
hazardous events, and expresses the results quantitatively as risk to people, the environment,
and/or the business.

QRAs can be performed at the system level (general) or the integrity management level
(specific). The purpose of a system-level QRA is to assess the overall threats to the pipeline
system at a level that enables identification of general system risk and the threats driving that
risk, to identify where additional integrity management activities may be warranted. Where
significant risk is identified, mitigation approaches can be identified and evaluated to reduce the
level of risk. By design, a system-level QRA uses available information to derive the best
possible forecast of system risk, typically employing models based on historical industry failure
rates or higher-level models.

Where more detailed risk management is required, an integrity management-level QRA can be
performed. For example, whereas a system-level QRA can identify pipelines where mitigation
may be deemed necessary, an integrity management-level QRA is needed to identify the
specific locations on the pipelines where the mitigation is required (i.e., where to dig and repair).
An integrity management-level QRA requires specific input data, such as the output of ILI tools,
to identify the specific location and size of the flaws.

QRAs are an accepted method for transmission operators to comply with the CSA Z662
standard, which requires operators to develop, implement, and continually improve a risk
management process for their pipeline systems that identifies, assesses, and manages the
hazards and associated risks over their life cycle.

3.4.4.2 System-level QRA indicates CTS is at greatest risk at the System
Level, and Cracking is the Greatest Contributor to that Risk

In a baseline system-level QRA, the safety risk associated with a pipeline is calculated by the
following equation:

Safety Risk = Likelihood of a Failure * Safety Consequence of a Failure

The likelihood of a failure is based on the type of threat?*® and the safety consequence of a
failure is based on the size of a gas release and the potential for the gas to ignite.

20 JANA's models consider over 20 threats, including external corrosion, internal corrosion, stress corrosion cracking,
excavation damage, manufacturing defects, construction defects, and earth movements.

SECTION 3: PROJECT NEED AND JUSTIFICATION PAGE 42



A OWN P

= O O 00 ~N O Ol

[N

12

13
14
15
16

FORTISBC ENERGY INC. FORTIS BC
CTS TIMC PROJECT CPCN APPLICATION

The baseline system-level QRA, provided in Appendix B-2, includes risk estimates for the CTS,
ITS and VITS. The degree of contribution of each threat to overall safety risk was also identified
and indicates that cracking threats are quantifiable at levels approaching or exceeding other
threats managed through FEI's IMP-P.

Figure 2 from JANA'’s report, reproduced below in Figure 3-12, summarizes the total risk for
each of the three pipeline systems on an overall and per kilometer basis. As noted by JANA, the
CTS has the highest risk, driven primarily by its proximity to populated areas, followed by the
ITS system. The VITS system has the lowest risk as it is a newer system in largely unpopulated
areas.?

Figure 3-12: Safety Risk Comparison between CTS, ITS, and VITS. Showing: (a) total safety risk
and (b) average safety risk per km of pipeline.

(a) Total Safety Risk (b) Average Safety Risk per km of Pipeline
.
25 T
> 2 g8
&% > €
35 e
s 38
2 z
7}

CTS ITS VITS CTS ITS VITS

System System

Figure 3 from JANA’s report, as reproduced below in Figure 3-13, provides a high-level
summary of how the different threats contribute to overall safety risk for the CTS. As stated by
JANA: “At the system level cracking threats (SCC and pipe seam) are the top driver of risk for
the CTS."2

21 Appendix B-2, JANA Corporation, Quantitative Safety Risk Assessment of FEI Mainline Transmission Pipelines,
pp. 14-15.

22 Appendix B-2, JANA Corporation, Quantitative Safety Risk Assessment of FEI Mainline Transmission Pipelines, p.
15.
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FORTIS BC

Figure 3-13: Threat Contribution to Safety Risk for CTS Pipelines

Total Safety Risk (SRU per year)

CTS

Table 5 from JANA’s report, as reproduced below in Table 3-8, provides a breakdown of the
pipeline and threat safety risk rank for the CTS pipelines. The table lists the lines in order of risk
ranking (highest to lowest total line risk). For each line the top four threats driving risk are
ranked. For 9 of the 11 lines identified as being susceptible to cracking threats, SCC and/or pipe
seam cracking are the highest driver of risk. For the other two lines, cracking threats are the
second and the fourth highest threat, respectively. For these two lines, there are specific
sections where cracking threats are the top driver of risk.z

Table 3-8: Safety Risk per Pipeline per Threat for CTS Pipelines

Rank Line Name

Cracking
Susceptibility*

Threat Risk Rank

1 HUN NIC 762

Yes

.SCC

. Natural Hazards

. Third Party Damage

AW DN

. Pipe Seam

2 NIC FRA610

Yes

—_

.SCC

. Natural Hazards

. Third Party Damage

AW DN

. Pipe Seam

23 Appendix B-2, JANA Corporation, Quantitative Safety Risk Assessment of FEI Mainline Transmission Pipelines,

pp. 16-17.
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Line Name

Cracking

Threat Risk Rank

HUN NIC 1066

Susceptibility*

Yes

.SCC

. Natural Hazards

. Third Party Damage

AW DN

. Girth Welds

CPH BUR 508

Yes

—_

.SCC

. Third Party Damage

. Natural Hazards

AW DN

. External Corrosion

LIV PAT 457

Yes

—_

.SCC

. Third Party Damage

. Natural Hazards

AW IDN

. Girth Welds

ROE TIL 914

Yes

—_

.SCC

. Natural Hazards

. Third Party Damage

AW DN

. Girth Welds

NIC PMA 610

Yes

—_

.SCC

. Natural Hazards

. Third Party Damage

AW DN

. Girth Welds

LIV COQ 323

Yes

—_

. Third Party Damage

SCC

. Natural Hazards

Alw |

. Girth Welds

TIL FRA 508

Yes

—_

.SCC

. Third Party Damage

. Natural Hazards

AW DN

. Girth Welds

10

NOO EMT 610

Low

—_

. Natural Hazards

. Third Party Damage

. Girth Welds

AW DN

. Material Defects and Equipment
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Cracking

Line Name Threat Risk Rank

Susceptibility*
1. Third Party Damage

2. Natural Hazards
3. Girth Welds
4.8CC
1.SCC

11 TIL LNG 323 Yes

. Third Party Damage
12 TIL BEN 323 Yes

. Natural Hazards
. Girth Welds
1. Third Party Damage

AW DN

. Natural Hazards

2
13 PMA CPH 914 Low
3. Girth Welds
4.

Material Defects and Equipment

* “Yes” for susceptibility indicates that cracking has been found on pipelines with similar attributes in the industry.
“Low” for susceptibility indicates that there are relatively limited, or no cases of cracking found on pipelines with
similar attributes in the industry.

FEI interprets the estimated risk levels from the baseline QRA as indicative that cracking threats
are significant to the ongoing safe operation of its CTS pipelines. In addition to cracking, other
highly-ranked threats identified by the baseline QRA include third-party damage and natural
hazards. FEI's system-level programs for managing third-party damage and natural hazards,
such as right-of-way clearing, BC 1 Call participation, and regional seismic assessments, are
well established and align with current industry practices.

3.4.5 Risk Assessment Supports Prioritizing Work on CTS

Based on the assessments described above, several CTS and ITS transmission pipelines have
been identified as susceptible to cracking and, in some cases, evidence of cracking has already
been found on these pipelines. When compared as a calculated safety risk, the baseline QRA
estimates that the CTS pipelines present a higher risk at the system level when compared to the
ITS pipelines, and that cracking threats are the top driver of that risk.

To date, informed by the QRA conclusions, FEI's TIMC project planning has identified the need
for two CPCN applications in order to address cracking threats. The delineation for the two
CPCN applications is based on risk, and results in a regional split: this Application for the CTS,
followed by a subsequent application for the ITS. Dividing the applications at the system level,
while prioritizing work on the CTS based on its heightened risk profile, enables FEI to advance
its risk mitigation efforts in a timely and pragmatic manner. FEI is committed to timely action to
achieve the integrity management capabilities described within this Application, and its
prioritization of the CTS TIMC Application supports this objective.
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The CTS pipelines that are the subject of the CTS TIMC Application are listed in Table 3-9, and
maps of these CTS pipelines are shown in Figure 3-14 below.

Table 3-9: Transmission Pipelines Addressed by the CTS TIMC Project

# CTS Line Name FEI Name Approximate

Length
1 HUNNIC1066  Huntingdon—Nichol 42"  55km
2 HUN NIC 762 Huntingdon — Nichol 30” 56 km
3 LIV COQ 323 Livingston — Coquitlam 12” 35 km
4 LIV PAT 457 Livingston — Pattullo 18” 30 km
5 NIC PMA 610 Nichol — Port Mann 24” 5 km
6 CN:(F_;'; ';32 282 Cape Horn — Burrard 20” 17 km
7 ROE TIL 914 Roebuck — Tilbury 36” 13 km
8 TIL BEN 323 Tilbury — Benson 12” 6 km
9 TIL FRA 508 Tilbury — Fraser 20” 10 km
10 NIC FRA 610 Nichol — Fraser 24” 24 km
11 TIL LNG 323 Tilbury — LNG Plant 12” 2 km
Total Length of CTS TIMC Pipelines 254 km

Figure 3-14: 11 CTS Pipelines Requiring System-Level Cracking Mitigation
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3.5 FEI/Must ENHANCE ITS INTEGRITY MANAGEMENT CAPABILITIES TO
MITIGATE THE RISk DUE TO CRACKING ON THE CTS

3.5.1 Summary of Section

Based on the changes in industry practice described in Section 3.3 and the risk assessment in
Section 3.4, FEI's obligations to ensure safe and reliable operation of its assets dictate that FEI
must enhance its integrity management capabilities to manage cracking threats on the CTS.
The potential consequences of not doing so are significant and unacceptable to FEI.

3.5.2 FEI's Statutory and Regulatory Obligations to Mitigate Cracking
Threats

FEI's statutory and regulatory obligations align with FEI's efforts to take additional measures to
mitigate the risk of failure on the 11 CTS pipelines due to cracking threats.

The integrity-related regulatory provisions applicable to FEI's gas system assets, as expressed
by standards such as CSA Z662, are typically goal-oriented rather than prescriptive in nature.
As such, the requirements are expressed as outcomes to be achieved, rather than as
descriptions of how to achieve those outcomes. The specific actions that FEI must take to
eliminate or mitigate cracking threats are therefore not specifically defined in the applicable
laws, regulations, or standards. For example, a key outcome-based requirement for pipeline
operators in British Columbia is Section 37 (1) (a) of the OGAA, which requires British Columbia
Oil and Gas Commission (BCOGC) permit holders to “prevent spillage”®* associated with the
operation of pipelines operating at or above 700 kPa.

Of particular relevance is FEI's obligation to comply with the CSA 7662 standard, which is
prescribed by the Pipeline Regulation under the OGAA. An operative section of CSA Z662 is
section 10.3.1, which states:

10.3.1 The pipeline system integrity management program required by Clause
3.3 shall include procedures to monitor for conditions that can lead to failures, to
eliminate or mitigate such conditions, and to manage integrity data. Such integrity
management programs shall include a description of the operating company
commitment and responsibilities, quantifiable objectives, and methods for

a) assessing risks;
b) identifying risk reduction approaches and corrective actions;
c) implementing the integrity management program; and

d) monitoring results.

24 “Spillage” as defined in the OGAA, means “petroleum, natural gas, oil, solids or other substances escaping,
leaking or spilling from (a) a pipeline, well, shot hole, flow line, or facility, or (b) any source apparently associated
with any of those substances.”
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As FEI has identified cracking threats as a condition that can lead to failure on the CTS, and
there are known approaches that can eliminate or mitigate these conditions, FEI believes it must
enhance the ability of its IMP-P to locate, assess and address cracking threats on these
pipelines.

The BCOGC has provided written support for the TIMC Project, recognizing that the Project is in
alignment with FEI's regulatory and legal responsibilities as a BCOGC permit holder. The letter
from the BCOGC to FEI, dated November 16, 2020, is attached as Appendix C to the
Application.

The BCUC has recently recognized FEI's obligations to ensure the safety and security of its
pipeline operations. In the case of FEI's Application for a CPCN for the Inland Gas Upgrade
(IGU) Project, the BCUC noted in its Decision? (at p. 7) that “the primary justification for the IGU
Project relates to safety, specifically, safety of supply and the continued provision of natural gas
without interruption to customers, as well as the physical safety of residents and others along
and near the laterals.” The BCUC went on to state (at p. 7): “In the Panel’s view, FEI has a duty
to ensure the safety and security of individuals who may be injured due to an explosion
emanating from a pipeline rupture and subsequent ignition.”

The need for the CTS TIMC Project similarly relates to safety, and FEI's duty to ensure the
continued safe operation of the CTS pipelines. As discussed in Section 3.4, FEI has assessed
the safety risk of cracking threats and confirmed that they are a credible threat to the CTS, and
the greatest contributor to its overall safety risk potential. As discussed below, the potential
consequences of not mitigating this risk are significant. As such, in order to properly mitigate
this cracking risk, FEI must enhance its integrity management practices in ways that are
consistent with industry technologies and practices.

3.5.3 Failure Due to Cracking Could Have Unacceptable Consequences

As set out in section 3.4, FEI has demonstrated that cracking is a credible threat to the CTS that
has the potential to cause failure by rupture. While such failures are low probability events, the
potential consequences are significant and are unacceptable to FEI. This section discusses
these potential consequences.

3.5.3.1 Transmission Pipelines Operating at or Above 30 Percent of SMYS
Can Rupture

The consequences of pipeline failure depend in large part on whether it will fail by rupture or by
leaking. As discussed below, the 11 CTS pipelines can all fail by rupture, which increases the
potential safety consequences.

A pipeline’s potential to fail by rupture due to time-dependent threats can be determined by
comparing the pipeline’s operating hoop stress to the SMYS of the pipe. For ease of reference:

25 BCUC Decision and Order G-12-20, dated January 21, 2020. Online:
https://www.bcuc.com/Documents/Proceedings/2020/DOC 56891 2020-01-21-G-12-20-FEI-CPCN-IGU-Project-Decision.pdf.
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e The operating hoop stress of a pipeline is the force per unit area exerted in the
circumferential direction of the pipe wall due to the internal pressure of the gas in the

piping.
e The yield strength of a pipe is the level of stress where the pipe begins to permanently
deform or yield.

e The SMYS of a pipe is the minimum vyield strength prescribed by the specification or
standard to which a material is manufactured.

A threshold of 30 percent for the ratio of a pipeline’s operating hoop stress as compared to the
SMYS of the pipe has been adopted by CSA Z662 as the delineation between a transmission
pipeline and a gas distribution system.?® It is generally accepted by FEI and the Canadian
pipeline industry that a pipeline operating at or above 30 percent of SMYS has a potential to fail
by rupture, whereas a pipeline operating below 30 percent of SMYS would have a potential to
leak. The CSA Z662 delineation is supported by a 2004 ASME International Pipeline
Conference Paper entitled “A Review of the Time Dependent Behaviour of Line Pipe Steel” by
Andrew Cosham and Phil Hopkins,?” which indicates that full scale tests on part-wall and
through-wall defects showed that it is very unlikely that a part-wall defect will fail as a rupture at
a stress level less than 30 percent.

Pipeline leaks are accepted by the Canadian natural gas delivery industry as generally having a
lower potential for significant consequences than ruptures. This acceptance is demonstrated by
CSA Z662-19 Clause 0.2.2.3.1, which states that human and environmental safety
consequences of a small leak in a non-sour natural gas? pipeline are insignificant. The same is
not true for failure by rupture.

3.5.3.2 The Consequences of a Rupture can be Significant
FEI is committed to adopting integrity management solutions to prevent ruptures on its systems,
as it is recognized that ruptures can have significant and unacceptable consequences, such as:

o Safety Consequences: If the gas ignites, there can be significant safety impacts
beyond the immediate area surrounding the pipeline. An ignited release can result in
potential harm due to ensuring fire and resulting thermal effects on people and property.

o Reliability Consequences: A pipeline rupture, in the absence of a redundant gas

26 Transmission pipelines have an operating hoop stress of greater than or equal to 30 percent of the SMYS of the
pipe, whereas distribution pipelines have an operating hoop stress less than 30 percent. FEI's operating pressure
classifications of its system (e.g., Transmission Pressure (TP), Intermediate Pressure (IP), and Distribution
Pressure (DP)) are different from the operating stress-based classification that is applicable to this Application.
Some FEI TP assets are certified by the BCOGC to operate above 30 percent SMYS, while others are certified to
operate below 30 percent SMYS.

27 Andrew Cosham and Phil Hopkins, “A Review of the Time Dependent Behaviour of Line Pipe Steel”, online:
http://proceedings.asmedigitalcollection.asme.org/proceeding.aspx?articleid=1646086.

28 Non-sour natural gas is gas that does not contain material amounts of hydrogen sulphide, a substance that can
significantly increase the potential safety consequences of a leak. FEI transports and delivers non-sour natural
gas.
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supply source, would result in loss of supply to end-use customers with economic

consequences for residential, commercial, and industrial customers.

e Environmental Consequences: A pipeline rupture could result in damage to the natural
environment, potentially impacting aquatic and terrestrial resources, in addition to
degraded air quality and greenhouse gas emissions. The environmental consequences
associated with a pipeline rupture or a sudden and uncontrolled release of natural gas
would be classified as a Level 2 Major or Level 3 Serious reportable incident by the
BCOGC. In addition, the release of gas by rupture would be considered a reportable
incident under the Environmental Management Act Spill Reporting Regulation for

transmission pipelines.

o Regulatory Consequences: In alignment with the Canadian transmission pipeline
industry, FEI and the BCOGC consider that a failure by rupture of FEI's natural gas
pipelines to be a significant incident and not acceptable performance within its IMP-P.

This Project is driven by the safety consequences of a rupture.

To illustrate the potential consequences of a natural gas pipeline rupture, the following are
examples experienced by North American natural gas transmission pipeline operators. The
incidents described below that occurred in the United States are included due to their influence
on gas transmission pipeline operator practice and the regulatory environment in both the
United States and Canada. With respect to safety consequences, the diameter and operating
pressure of a given pipeline correlate to the size of the potential affected area in the event of an
ignited rupture failure event. This means that a smaller diameter pipeline will impact a smaller

area than a larger diameter pipeline.

e On October 9, 2018, the Enbridge (Westcoast) NPS 36 natural gas transmission pipeline
experienced an ignited rupture. As identified in the Transportation Safety Board of
Canada’s investigation report,?® the rupture originated at stress corrosion cracks on the
outside surface of the pipe. The Enbridge media statements state:*° “The BC Pipeline
comprises of two pipelines, a 36-inch and a 30-inch, that run parallel to each other. Both
pipelines were shut down following the rupture on the 36-inch line.” While one of the two
pipelines (i.e., the NPS 30 line) became operational on October 11, 2018, pipeline
capacity remained constrained without the larger NPS 36 line in-service, resulting in
reduced gas supplies and a loss of service for some FEI customers. A more widespread
and impactful loss of service to Lower Mainland and Vancouver Island customers,
including a system shutdown, could have occurred had this event taken place during a

period with colder temperatures.

2% Transportation Safety Board of Canada. “Pipeline Transportation Safety Investigation P18H0088.” Online:
https://www.tsb.gc.ca/eng/rapports-reports/pipeline/2018/p18h0088/p18h0088.html.

30 Enbridge. “Enbridge Responds to Natural Gas Transmission Pipeline Incident North of Prince George.” Online:
https://www.enbridge.com/media-center/media-statements/prince-george-pipeline-incident (dated October 10,

2018, 3:48 p.m. PST).
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On January 25, 2014, the TransCanada PipeLines Limited NPS 30 natural gas
transmission pipeline experienced an ignited rupture in an agricultural area. The cause
pertained to a construction-related imperfection in a weld (constructed in 1960) that
remained stable until being subject to increasing stresses during operation. Possible
factors included weakened soil support around the pipeline during past excavation
activity, frost effects, and pipe thermal contraction due to a prior absence of gas flow in
the line. The rupture impacted nearly 4000 residents during a cold winter month with
local temperatures as low as approximately minus 20 degrees Celsius. The
Transportation Safety Board of Canada’s website states:3!

“A crater measuring approximately 24 metres long by 12.5 metres wide
was created, and debris was ejected approximately 100 metres from the
rupture site. Natural gas burned for approximately 12 hours. Five
residences in the immediate vicinity were evacuated, and Provincial
Highway 303 was closed until the fire was extinguished. There were no
injuries.”

“As a precaution, two adjacent pipelines, lines 400-2 and 400-3, were
shut down, assessed, and returned to service on 26 January 2015. This
resulted in the loss of natural gas service to 9 rural communities in
Manitoba for approximately 80 hours.”

On September 9, 2010, the Pacific Gas and Electric Company, NPS 30 natural gas
transmission pipeline experienced an ignited rupture in a residential area in San Bruno,
California. The probable cause was identified as “inadequate quality assurance and
quality control in 1956 during its Line 132 relocation project” and an “inadequate pipeline
integrity management program, which failed to detect and repair or remove the defective
pipe section”. The National Transportation Safety Board website states:*?

“The rupture produced a crater about 72 feet long by 26 feet wide. The
section of pipe that ruptured, which was about 28 feet long and weighed
about 3,000 pounds, was found 100 feet south of the crater. PG&E
estimated that 47.6 million standard cubic feet of natural gas was
released. The released natural gas ignited, resulting in a fire that
destroyed 38 homes and damaged 70. Eight people were killed, many
were injured, and many more were evacuated from the area.”

On August 19, 2000, the ElI Paso Natural Gas Company, NPS 30 natural gas
transmission pipeline experienced an ignited rupture that occurred adjacent to a river
crossing. The probable cause was identified as internal corrosion. The National

31 Transportation Safety Board of Canada. “Pipeline Transportation Safety Investigation P14H0011.” Online:
http://bst-tsb.gc.ca/enag/rapports-reports/pipeline/2014/p14h0011/p14h0011.asp.

32 National Transportation Safety Board. “Pacific Gas and Electric Company Natural Gas Transmission Rupture and
Fire.” Online: https://www.ntsb.gov/investigations/accidentreports/pages/PAR1101.aspx.
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Transportation Safety Board website states:*

“The released gas ignited and burned for 55 minutes. Twelve persons
who were camping under a concrete-decked steel bridge that supported
the pipeline across the river were killed and their three vehicles
destroyed. Two nearby steel suspension bridges for gas pipelines
crossing the river were extensively damaged.”

e On August 7, 2000, the Westcoast Energy Inc. NPS 30 natural gas transmission
pipeline, near the Zopkias Rest Stop at Exit 217 Coquihalla Highway, British Columbia,
ruptured. The National Transportation Safety Board of Canada website states:**

“...a rupture occurred at a localized hard spot on the Westcoast Energy
Inc. 762-millimetre outside diameter T-South Mainline at Mile Post 569.9
near the Zopkios rest stop at Exit 217, Coquihalla Highway, British
Columbia. Several vehicles at the rest stop were damaged as a result of
thrown debris from the explosion. There were no injuries. The Coquihalla
Highway was closed to traffic for 3 %2 hours following the rupture.”

3.5.3.3 Large parts of FEI's CTS are Located in Highly Urban Areas

As shown in Figure 3-15 below, the CTS begins in Abbotsford (identified by the red star) and
delivers gas west through a n integrated network of transmission pressure pipelines. Much of
the CTS is located in residential, commercial and industrial areas of the Lower Mainland.

33 National Transportation Safety Board. “Natural Gas Pipeline Rupture and Fire.” Online:
https://www.ntsb.gov/investigations/accidentreports/pages/PAR0301.aspx.

34 Transportation Safety Board of Canada. “Pipeline Investigation Report POOH0037.” Online: http://www.bst-
tsb.gc.ca/eng/rapports-reports/pipeline/2000/p00h0037/p00h0037.asp.
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Figure 3-15: Overview of FEI's CTS

-
Maple Ridge

An example of two FEI CTS statutory rights-of-way (SRW) located in Delta, BC is shown in
Figure 3-16 below. The pipelines run through dense residential areas in close proximity to the
dwellings and in some locations, coexist within the same SRW. Due to much of the CTS being
located in highly urban areas, the potential consequences of a failure are significant and
necessitate enhancements to FEI’s integrity management practices, as described above.
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Figure 3-16: Example of FEI CTS Statutory Rights-of Way

ROE:TILS14

3.6 ConcLuslon

FEI has a robust IMP-P with which it successfully operates and manages its transmission
pipelines. Continual improvement is an expected and necessary component of an IMP-P, as the
inputs to a company’s integrity management decisions, and the decisions themselves, will
evolve as industry knowledge, technology and expectations change. FEI's transmission
pipelines will therefore require investment over their lifecycle to ensure their ongoing safety,
reliability, and environmentally responsible performance.

At this time, FEI's continual improvement activities have identified the need to enhance its
capabilities for mitigating cracking threats on 11 of its CTS pipelines. Cracking threats have
resulted in rupture failure of transmission pipelines, and FEI's risk assessment has confirmed
that cracking is a credible threat to these CTS pipelines and is the greatest contributor to safety
risk on the CTS. FEI is committed to adopting proactive integrity management solutions to
prevent such failures on its system. FEI's planned TIMC Projects will implement the most cost-
effective solutions to evolve FEI's time-dependent cracking threat management and risk
management capabilities, resulting in improved overall integrity management capabilities for
FEI's transmission pipelines.

To respond to FEI's evolving understanding of the cracking threat to identified pipelines in its
transmission system and to align with evolving industry best practices that are utilizing tools with
new and improved capabilities and functionalities to assess, manage and mitigate cracking, FEI
must evaluate the feasibility, appropriateness, and cost-effectiveness of improved alternatives to
its status quo. Section 4 evaluates alternatives for meeting this need.
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4. DESCRIPTION AND EVALUATION OF ALTERNATIVES

4.1 INTRODUCTION AND OVERVIEW

This section describes FEI's evaluation of alternatives to complete the CTS TIMC Project.
Based on the Project need and justification set out in Section 3, the objective of the Project is to
enhance FEl's integrity management capabilities to mitigate cracking threats to the 11 CTS
transmission pipelines (Project Objective).

There are six alternatives currently available to achieve the Project Objective which FEI
evaluated using non-financial and financial criteria. A summary of the alternatives evaluation is
provided in Table 4-1 below.

Table 4-1: Summary of Alternatives Evaluation

Technical Feasibility Financial Feasibility

Alternative 1: SCCDA T Not Feasible »

£ @
Alternative 2: PRS o Not Feasible %

a 0
Alternative 3: HSTP ;5 Not Feasible g

2 =
Alternative 4: EMAT ILI = Feasible I Feasible
Alternative 5: PLR S Potentially Feasible iT Not Feasible

pa
Alternative 6: PLE Potentially Feasible Not Feasible

Based on an assessment using the non-financial criteria, three alternatives were screened out
as not technically feasible because they were unable to be implemented on the overall CTS in
such a way as to sufficiently mitigate cracking threats. Based on a financial assessment, two of
the remaining three alternatives were screened out because they were not financially feasible
due to high-level cost estimates approaching $2 billion, approximately six times the costs of the
EMAT ILI alternative. EMAT ILI is the sole option which is both technically and financially
feasible and is therefore the preferred alternative for the CTS TIMC Project.

An exception to the above conclusion regarding EMAT ILI being the preferred alternative is for
the Noon’s Creek to Burrard 508 segment of the Cape Horn to Burrard 508 transmission
pipeline, which does not have the gas flow conditions required to move an ILI tool through the
pipeline.®® As such, FEI selected the pressure regulating station (PRS) alternative to manage
and mitigate cracking threats on this segment.

The remainder of Section 4 provides details of the alternatives analysis as follows:

35 As described in section 4.7, since the decommissioning of BC Hydro’s Burrard Thermal Generating Station in
2016, this transmission pipeline is now primarily used to supply Port Moody residential customer load which is
significantly less than the design capacity of the pipeline.
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e Section 4.2 describes the six alternatives that are available to achieve the Project
Objective.

e Section 4.3 describes FEI's alternatives evaluation methodology, consisting of non-
financial and financial criteria, used to evaluate the six alternatives.

e Section 4.4 describes how three alternatives were screened out as they were not
technically feasible due to an inability to detect cracking threats or system constraints.

e Section 4.5 describes how two of the alternatives were screened out as they were not
financial feasible due to high-level cost estimates approaching $2 billion.

e Section 4.6 describes how EMAT ILI is both technically and financially feasible, and the
preferred alternative.

e Section 4.7 explains that PRS is required on one segment of pipeline that does not have
the gas flow conditions required for EMAT ILI.

e Section 4.8 concludes this section by summarizing the results of the alternatives
analysis.

4.2 ALTERNATIVES IDENTIFIED TO ENHANCE FE/’S CAPABILITIES TO MANAGE
CRACKING THREATS ON FE/I’S TRANSMISSION PIPELINES

FEI considered six alternatives to mitigate cracking threats on the 11 CTS pipelines that have
been identified as susceptible to this threat. The six alternatives that are currently available to
pipeline operators are:

e Alternative 1: Stress Corrosion Cracking Direct Assessment (SCCDA);
e Alternative 2: Pressure Regulating Station (PRS);
e Alternative 3: Hydrostatic Test Program (HSTP);

e Alternative 4: Electro-Magnetic Acoustic Transducer In-Line Inspection Program (EMAT
ILI):;

e Alternative 5: Pipeline Replacement (PLR); and

e Alternative 6: Pipeline Exposure and Recoat (PLE).
Each alternative is described in detail below.

4.2.1 Alternative 1 — Stress Corrosion Cracking Direct Assessment

Stress corrosion cracking direct assessment (SCCDA) is an integrity management approach
developed by the National Association of Corrosion Engineers (NACE) International as detailed
in the Standard Recommended Practice — Stress Corrosion Cracking (SCC) Direct Assessment
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Methodology.*® This approach is analogous to External Corrosion Direct Assessment (ECDA),
which FEI currently uses a modified version of to detect metal-loss corrosion on many of its
pipelines.

SCCDA consists of the following steps:

e Pre-assessment: collection and consideration of pipeline information (e.g., construction,
vintage, coating type, operation, operating environment, and other relevant factors) to
establish the applicability of this methodology for each segment of the pipeline, and to
determine indirect inspection methods to be applied in the next step.

e Indirect Inspection: implementation of various surveys from the ground surface above
a buried pipeline. Above-ground surveys can provide information on coating
imperfections®” and areas of potential corrosion and cracking activity, such as where
cathodic protection may not be at the required level to prevent corrosion. The above-
ground measurements are not direct measurements of the level of cathodic protection at
the pipe surface or precise measurements of coating condition. The surveys comprise
electrical data obtained from above-ground, from which the level of cathodic protection
at the pipe surface and coating condition are then inferred.

e Direct Examination: the data obtained during the pre-assessment and indirect
inspection is analysed, pipe condition is inferred, and excavation sites that allow direct
examination are selected. The pipeline is exposed at these sites and detailed inspection
is conducted to confirm the presence or absence of SCC and the severity of the cracking
present. Pipeline repair, replacement and/or recoat is performed on an as-needed basis.

e Post Assessment: the data from all preceding steps is analysed to confirm that the
objectives have been met, to refine predictive models for where SCC is suspected to be
present, to establish any further investigation to confirm pipe integrity (subject to the
limitations associated with the inferred pipe condition), and to establish a re-inspection
interval.

e SCCDA Records: all data obtained in the prior steps is collected and retained as a
record of the decisions made during the SCCDA process.

The integrity of sections of the pipeline that were not exposed during the integrity dig is inferred
based on the process above, including information collected at excavated sites. The number of
excavations required depends greatly on the coating condition of the pipeline, the level of
cathodic protection, and the severity and amount of SCC found.

36 ANSI/NACE Standard SP0204-2015.
37 Coating imperfections or holidays are areas where coating may be missing, degraded, or damaged. Commonly
referred to as “coating holidays”.
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4.2.2 Alternative 2 — Pressure Regulating Station

This alternative involves the installation of a pressure regulating station®® (PRS) at the upstream
end of a pipeline or segment of a pipeline to permanently lower the maximum operating
pressure of a pipeline such that the resultant hoop stresses® are reduced to below 30 percent
of the specified minimum yield stress (SMYS).%°

As explained in Section 3.5.3.1, a pipeline operating at or above 30 percent of SMYS has a
potential to fail by rupture, whereas a pipeline operating below 30 percent of SMYS has a
potential to leak, rather than rupture. The potential consequences of a leak are significantly less
than those of a rupture.

For gas pipelines operating at less than 30 percent of SMYS, Clause 12.10.3.3 of CSA Z662,
which FEI is obligated to comply with per Section 3(1)(a) of the Pipeline Regulation, applies.
This clause states:*

Leak management shall be subject to the following requirements: ...

(c) Upon discovery, all leaks shall be immediately assessed and documented by
competent personnel in accordance with the company’s established
guidelines to determine if a hazard exists. (...)

(d) Where the condition of distribution or service lines, as indicated by leak
records or visual observation, deteriorates to the point where they are not
suitable in service, they shall be replaced, reconditioned, or abandoned.”

This clause indicates that it is appropriate for an operator of a gas distribution system to wait for
an occurrence of leaks on its system prior to implementing a significant condition monitoring
program (such as a regular in-line inspection program) or mitigation (replacement,
reconditioning, or abandonment).

Therefore, by bringing the pipeline hoop stress below 30 percent of SMYS, the PRS alternative
mitigates the potential for rupture from cracking threats in a manner that satisfies FEI's
obligations under CSA Z662 and the Pipeline Regulation.

4.2.3 Alternative 3 — Hydrostatic Testing Program

A hydrostatic testing program (HSTP) to verify the integrity of a transmission pipeline over its
lifecycle involves periodically taking the pipeline out of service (e.g., at recurring intervals such
as every five years) and subjecting it to a hydrostatic test. Hydrostatic testing can be used to
confirm the integrity of pipelines that may have time-dependent threats such as corrosion and

38 A pressure regulating station is a permanent installation that allows pressure regulation of natural gas via a control
valve. It comes with fully redundant flow paths (2 x 100 percent capacity) with each flow path containing two
control valves (main and monitor) capable of independently regulating pressure to avoid over pressure.

3% The hoop stress of a pipeline is the force per unit area exerted in the circumferential direction of the pipe wall due
to the internal pressure of the fluid in the piping.

40 The majority of pipelines in the CTS operate at hoop stress levels between 45 to 50 percent of SMYS.

41 Clause 12.10.3.3, CAN/CSA Z662-190 — Oil and Gas Pipeline Systems.
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cracking, construction damage, and/or manufacturing defects. Hydrostatic testing has been
proven effective at safely removing near-critical axial flaws, such as SCC. By removing flaws
that are approaching critical dimensions, a hydrostatic test helps prove the integrity of the
pipeline, providing a margin of safety against an in-service failure for a period of time.

Hydrostatic testing of an existing pipeline is a complex process that involves:

o Developing a hydrostatic test plan, including planning for a temporary supply of gas to
customers served by the test section.

e Isolating and removing the natural gas in the test section.
o Purging the test section of any remaining gas using nitrogen or air.

e Excavating and cutting test heads into the pipeline, which allow the test section to be
filled with water.

e Evacuating residents within a pre-determined radius of the test section, including
shutting down road crossings for the duration of the test.

e Sourcing and transporting to site the large volumes of water required to conduct the test.

e Filling the pipeline with water and bringing the pressure up to the calculated integrity test
level, holding the pressure at the required level for a specified period of time (integrity
test), reducing the test pressure to a calculated leak test level, and holding that pressure
for a specified period of time (leak test). If a failure occurs during the integrity test, the
failure location must be located, excavated and the pipe repaired, and the pipeline
pressure test repeated until no more failures occur.

¢ Removing and disposing of the test water (or transporting and storing it for subsequent
tests) followed by drying the test section using drying pigs*2.

e Removing temporary test heads and welding the test section back into the pipeline,
followed by non-destructive testing of the tie-in welds.

e Purging the pipeline of air using natural gas.
e Restoring the pressure in the pipeline to normal operating pressure.

e Backfilling the exposed sections of pipe.

Hydrostatic testing has been used historically (i.e., prior to the availability of ILI tools) on
pipelines where SCC failures have occurred or where near-critical cracking has been detected.

Hydrostatic testing does not identify the presence or absence of sub-critical cracks.*® Any SCC
or crack-like flaws that did not fail during the hydrostatic test can be expected to grow over time.
Therefore, the pipeline would require periodic retesting to ensure continued integrity. Re-test

42 Drying pigs are commonly made of foam and pushed through the pipeline using air after the hydrostatic test to
absorb and remove any residual water from the test section.
43 Sub-critical cracks or flaws are those that would survive an integrity hydrostatic test.
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intervals are established using an engineering assessment, which includes calculating the
maximum size of flaws that could have survived the hydrostatic test, growing these flaws using
a reasonably conservative crack growth rate, and determining when the calculated failure
pressure is below a specified factor of safety.

4.2.4 Alternative 4 — EMAT ILI Program

An EMAT ILI program involves periodically running an in-line inspection tool equipped with
specialized sensors through the pipeline to detect anomalies or defects. These anomalies or
defects are then analysed and integrity digs are performed to remove defects and validate the
EMAT tool data. Anomalies or defects that could lead to pipeline failure in the foreseeable future
are repaired or the affected segment of the pipeline is replaced.

EMAT ILI operates similarly to MFL and CMFL ILI tools used to manage external corrosion, but
differs in its signal and sensor technology. MFL and CMFL tools use magnets to magnetize the
steel pipeline. When metal loss is present, such as external corrosion, the magnetic field is
disturbed, which the ILI tool then identifies through its sensors. In contrast, EMAT tools use a
varying magnetic field to impart a force into the steel pipeline wall to generate sound waves.
When a cracking anomaly or defect is present, such as SCC, the sound waves are interrupted,
which the ILI tool then identifies through its sensors. The information from ILI tools are not direct
measurements of the dimensions of anomalies and significant interpretation by the ILI vendor is
required.

The frequency of ILI tool runs in FEI's CTS system is commonly set at every seven years, but
may be shorter if required. The run frequency is determined on a pipeline-by-pipeline basis by
analysis of the run results and other factors including operating history, pipeline availability for
ILI (i.e., scheduling factors), and industry practice. It is not possible for FEI to establish its initial
frequency of EMAT inspection with complete certainty in the absence of baseline EMAT ILI and
subsequent integrity dig program results, and the frequency could also change over time as the
various inputs change.

At present, EMAT tools are technically feasible and sufficiently commercialized to be employed
as a mitigation measure in pipelines down to a nominal pipe size of 10 inches. To implement an
EMAT ILI program, the following system and process improvements would be required:

e Pipeline alterations: required to address locations where speed excursions** may occur
and where the ILI tool may not be able to pass through the pipeline. Pipeline alterations
generally consist of cutting out the heavy wall features (e.qg., fittings, pipe, etc.) causing
speed excursions and replacing with higher grade pipe with a wall thickness that
matches the rest of the pipeline.

44 Speed excursions occur when an ILI tool travels outside the optimum range as provided by the ILI vendor and may
be caused be pipeline fittings, wall thickness transitions, gas flow conditions, etc. Speed excursions result in
partially or fully degraded data.
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Figure 4-1(a): Example of a Pipeline Alteration with Natural Gas Bypass — Before Cut Out

Pipeline requiring
alteration
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Figure 4-1(b): Example of a Pipeline Alteration with Natural Gas Bypass — After Cut Out

§°-

Pipeline reamaining after cut-out

e Facility alterations: EMAT ILI tools are generally longer than CMFL and MFL tools.
Therefore, launchers and receivers® located within existing FEI facilities must be
modified to facilitate insertion and retrieval of the tool from the pipeline.

45 Launchers and receivers are assemblies located at the upstream and downstream ends of a pipeline that are used
to introduce and remove ILI and cleaning tools in a safe and effective manner.
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Figure 4-2: EMAT ILI Tool being Inserted into a Launcher

EMAT ILI Tool

WU ok

e Flow control and pressure regulating stations*®: speed excursions can also be caused by
high gas flow rates in the pipeline, which propels the tool outside the optimum velocity
range. Flow control station may be installed to allow for control of the gas flow rate in the
pipeline being inspected, and ultimately the ILI tool velocity. Pressure regulating stations
are required to allow for pressure reductions on the affected pipeline for operational
responses, such as to establish a factor of safety if a significant cracking threat is found.
The pressure reduction is typically by 20 percent, which corresponds to a 1.25 Safety
Factor.

46 When a pressure regulating station (PRS) is fabricated in a shop prior to transportation to site, it may be referred
to as a “pressure regulating skid”, as in the Appendices of this application.
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Figure 4-3: Example of a Pressure Regulating Station

4.2.5 Alternative 5 — Pipeline Replacement

This pipeline replacement (PLR) alternative involves replacing the existing pipeline in its entirety
with a new pipeline coated with a high integrity coating that is not conducive to the formation of
SCC. Modern steel manufacturing practices and quality control programs also greatly reduce
the likelihood of seam weld flaws on newly constructed pipelines, resulting in a pipeline that is
less susceptible to cracking and constructed to current standards of design, material selection,
and construction.

4.2.6 Alternative 6 — Pipeline Exposure and Recoat

This pipeline exposure and recoat (PLE) alternative involves exposing the entire length of a
pipeline, removing the coating, inspecting 100 percent of the surface using non-destructive
examinations, repairing any cracking or other anomalies discovered, and recoating the entire
pipeline with a high integrity coating. The size of excavation required for this approach is greater
than for replacing the pipeline, as the excavation would need to be sufficiently large to allow for
coating removal, pipe inspection and repair, and in-ditch pipe recoating. The pipeline may need
to be taken out of service, or operated at a reduced pressure, during the rehabilitation process.
After the rehabilitation process, the pipeline would be reburied.
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4.3 ALTERNATIVES EVALUATION METHODOLOGY

FEI evaluated the alternatives against three non-financial criteria and one financial criterion
using a “Good-Acceptable-Poor Choice” rating system. FEI first assessed all of the alternatives
against the non-financial criteria to determine their technical feasibility, and then assessed the
three remaining alternatives using the financial criterion to assess their financial feasibility. The
evaluation criteria, rating system, and results of the assessments are described in the
subsections below.

431 Evaluation Criteria

The following criteria were used to evaluate the alternatives described in Section 4.2 above:

¢ Non-Financial:

a. Method Effectiveness

b. Implementation Complexity

c. Community and Environmental Impacts
¢ Financial

a. Net Present Value of Total Capital and O&M Costs

Each criterion is described in more detail below.

4.3.1.1 Non-Financial

The following non-financial evaluation criteria were used to evaluate all six alternatives:
a. Method Effectiveness

This criterion considers the effectiveness of the alternative in enhancing FEI's ability to
mitigate in-service pipeline failures resulting from time-dependent cracking threats.
Alternatives that can identify and locate cracking threats for mitigation, or eliminate
cracking threats, are rated highest.

b. Implementation Complexity

This criterion considers how easily the alternative can be implemented on FEI's system
and the relative complexity of performing the alternative. Factors contributing to the
complexity of an alternative may include:

e Relative impact of the proposed construction methodology. An alternative that
requires significant impacts or changes to system operation during
implementation would be rated low while one with minimal impacts would be
rated high.
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¢ Available system capacity. An alternative that would result in a loss of customers
without major system alterations would be rated low, while ones that fit within the
existing system capacity would be high.

¢ Land and workspace requirements. An alternative that stays within the existing
FEI SRW with minimal impacts to the surrounding lands would be rated highly.

c. Community and Environmental Impacts

This criterion considers the potential effects on the community and environment while
performing field activities associated with each alternative. Alternatives that minimize the
following are rated higher:

¢ Impacts to community infrastructure;

e Impacts to private properties and businesses;

¢ Road closures and other traffic impacts;

o Displacement / evacuation of residents;

¢ Time duration and frequency of impact to residents and businesses;
e Management of waste, emissions, and/or contamination; and

¢ Impacts to the surrounding environment (vegetation, soil, watercourses).

4.3.1.2 Financial

The following financial criterion was used to evaluate the three alternatives remaining after the
non-financial assessment:

a. Net Present Value of Total Capital and O&M Costs

The alternatives proposed can be categorized into two types of integrity management
strategies, which impacts the net present value of the alternative:

e On-going active monitoring: cracks are monitored and managed through on-going
activities, usually performed on a specified time interval (e.g., every seven years), as
part of an integrity management program.

o Direct management: susceptible pipelines are either replaced or refurbished thereby
eliminating crack threats, or new permanent infrastructure is installed allowing for
significant and long-term reduction in the risk of cracking.

Given the differing spend profiles of the two types of strategies, with the latter having a higher
upfront and minimal ongoing costs, while the former has smaller upfront with more significant
ongoing costs, this criterion considers the net present value (NPV) of the total cost of the
alternative, including:
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¢ One time capital costs associated with implementation of the alternative.

¢ Increases and/or decreases in ongoing capital and O&M costs.

4.3.2 Rating System for the Evaluation Criteria

FEI used a “Good-Acceptable-Poor Choice” rating system to independently evaluate the
alternatives using the evaluation criteria described in the previous section. The ratings were
determined through collaborative discussions with FEI's subject matter experts. Table 4-2 below
describes the relationship between a green, yellow or red rating and the impact associated with
each alternative. Red ratings were generally given for alternatives that were not feasible,
whether for technical or financial reasons.

Table 4-2: Rating Definitions

Rating Color Impact Evaluation

Good choice: Minimal concerns or risks; most effective

Acceptable choice: Moderate concerns or risks; partially effective

Poor Choice: Significant concerns or risks; not effective

4.3.3 Results of Alternatives Assessment

The following table provides a summary of FEI's assessment of the six alternatives against the
non-financial and financial evaluation criteria outlined in Section 4.3.1. Based on the ratings
presented in Table 4-3 and the non-financial assessment below, FEI determined Alternatives 1,
2 and 3 to be not technically feasible with respect to managing cracking threats in the CTS. FEI
then evaluated the remaining three alternatives against the financial criterion and determined
Alternatives 5 and 6 to be not feasible due to significantly higher costs than Alternative 4. The
results of the evaluation indicate that Alternative 4: EMAT ILI is the preferred alternative.

Table 4-3: Summary of Alternatives Assessment

Non-Financial Financial

Community and
Environmental

Method Implementation Net Present

Effectiveness Complexity Value
Impacts
Alternative 1: SCCDA n/a
Alternative 2: PRS n/a

Alternative 3: HSTP
Alternative 4: EMAT ILI
Alternative 5: PLR
Alternative 6: PLE

n/a

Method Effectiveness

Alternatives 2, 4, 5 and 6 are rated as “good choices” for method effectiveness as they allow
FEI to significantly and confidently reduce the risk of rupture due to cracking, as follows:
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e Alternative 2: PRS lowers the operating stress of the pipelines to below 30 percent of
SMYS. As described in Sections 3.5.3.1 and 4.2.2, pipelines operating at or below 30
percent of SMYS are more likely to leak rather than rupture which has significantly lower
consequences.

e Alternative 4: EMAT ILI allows FEI to collect data continuously to identify and qualify
cracks on its susceptible pipelines. FEI can confirm this data and then perform repairs at
the most critical locations. Additionally, by repeating EMAT ILI runs at a certain
frequency, FEI can monitor and predict the growth of sub-critical cracks to ensure they
do not grow to failure.

e Alternatives 5: PLR and 6: PLE both allow for the elimination of cracks through either
complete replacement of the pipeline with modern steel which is less susceptible to
cracking, or by exposing the entire pipeline, inspecting it for cracking, and recoating it.

Alternative 3: HSTP is rated as an “acceptable choice” as it is an effective method for removing
critical cracking threats by failing them out. However, HSTP does not provide the capability of
identifying and locating sub-critical cracks. Therefore, the HSTP alternative does not give FEI as
much visibility of cracking on its system as other on-going active monitoring methods.

Alternative 1: SCCDA is rated as a “poor choice” as it cannot reliably identify locations of critical
or sub-critical cracking due to its reliance on indirect data (e.g., coatings, cathodic protection,
etc.). As explained further in Section 4.4.1 below, SCC is a random phenomenon making
identification through indirect assessments difficult and inefficient. As such, FEI cannot rely on
this method to prevent ruptures caused by cracking.

Implementation Complexity

Alternatives 2 and 5 are rated as “poor choices” due to the following significant challenges with
their implementation:

o Alternative 2: PRS, the 11 CTS pipelines are currently incapable of maintaining reliable
gas supply to existing customers if operated at a lower pressure in order to achieve hoop
stresses at or below 30 percent of SMYS. Thus, if this alternative were implemented FEI
would be at risk of losing customers, which is not acceptable to FEI.

e Alternative 5: PLR considers that new pipeline would be installed within FEI's existing
statutory rights-of-way (SRW). CTS pipelines are located in highly urban areas and as
shown in Figure 3-16, some SRWs are occupied by multiple transmission pipelines. The
installation of another transmission pipeline would be difficult and may require the
removal, instead of abandonment, of existing pipelines in order to maintain adequate
clearance between pipelines.

The remainder of the alternatives are either “acceptable” or “good” choices as they can be
reasonably implemented on FEI's 11 CTS pipelines. In general, Alternatives 1 and 4 are better
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choices because they are the least disruptive due to fewer or less complex system alterations
required to ready the system.

Community and Environmental Impact

Alternatives 5 and 6 are rated as “poor choices” due to significant excavation requirements in
close proximity to public and private infrastructure, as well as potentially environmentally
sensitive areas. Since a hydrostatic test could fail resulting in the release of pressurized water,
Alternative 3 is also rated as a “poor choice” as there can be significant impacts, such as
evacuation of nearby residents, to the community in order to set up a safe testing zone.

The remainder of alternatives are either “acceptable” or “good” choices as they have minimal to
impacts on the community and environment, with minimal excavation requirements and work
mainly occurring within FEI's existing SRWs and facilities.

Net Present Value

As discussed in Section 4.3.1.2, the alternatives compared using the financial criterion can be
categorized into two types of integrity management strategies, which impacts the net present
value of the alternative:

1. On-going active monitoring: Alternative 4 is an on-going active monitoring method.

2. Direct management: Alternatives 5 and 6 constitute direct management as each
requires a one-time installation of new permanent infrastructure to allow for crack-related
rupture management.

On-going active monitoring is typically the most cost-effective long-term asset management
option when it can be effectively employed as it allows for targeted crack mitigation, meaning
the most critical threats can be prioritized and repaired. Without current capabilities for reliably
identifying the specific location of cracks, direct management alternatives must be applied to the
entirety of a pipeline that has been identified as susceptible to cracking. As a result, Alternatives
5 and 6 are significantly more costly than Alternative 4 and were ranked as “poor choices.” A
high-level financial analysis of these three alternatives can be found in Section 4.5.

4.4 ALTERNATIVES SCREENED OUT AS NOT TECHNICALLY FEASIBLE

Based on its evaluation of the six alternatives using the non-financial criteria described above,
FEI determined Alternatives 1, 2 and 3 to be not technically feasible. Technically feasibility
relates to an alternative’s ability to be implemented on FEI's 11 CTS pipelines to mitigate
cracking threats. Alternative 1 is not feasible due to its inability to identify critical cracking
threats, while Alternatives 2 and 3 are not feasible based on significant system constraints.
Further details regarding the elimination of these alternatives is provided in the following
sections.
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4.4.1 Alternative 1: SCCDA Cannot Reliably Identify Cracking Threats

Effective management of SCC threats requires identifying and appropriately addressing the
areas of highest potential SCC failure, which are areas with the worst SCC, before those cracks
grow to failure. Based on a review of industry publications on SCC, it is generally acknowledged
that SCCDA is not considered an effective tool for managing SCC. The reasons are as follows:

e SCC crack initiation, or the start of cracking at the surface of the pipeline, is heavily
influenced by localized residual stresses, coating disbondment and the environment
around the pipeline. SSCDA does not provide guidance for detecting localized residual
stresses and only provides partial guidance on the detection of coating disbondment and
environmental conditions. As such, SCC can be highly randomized and unpredictable
along a susceptible pipeline. Due to the random nature of crack initiation, it is reported
that it is not possible to reliably identify where SCC is likely to occur or identify the areas
that are most likely to have significant cracking through a dig program;*" and

o While existing assessment approaches, such as soil models “may help identify SCC
susceptible segments, they have limited value in pin-pointing the location of the deepest
crack.”®

That is, SCCDA cannot be counted on to reliably identify the most significant, and hence most
likely to fail, SCC defects on the pipeline. Therefore, on its own, it is not considered an effective
approach to SCC integrity management. Additionally, the SCCDA method was not developed to
manage crack-like imperfections in seam welds.

NACE, which developed this approach, states that SCCDA should be complementary to other
inspection methods such as ILI or hydrostatic testing.® SCCDA is not an alternative or
replacement for these methods but can be used to prioritize these other integrity methods “if
SCC is found that is sufficient to warrant general mitigation.”® That is, SCCDA can be used to
assess lines to determine if SCC is a potentially significant threat that would then be mitigated
through ILI or pressure testing. The analysis conducted by FEI to date has already identified
that SCC is a credible threat for the specified lines.

In its Safety Study: Integrity Management of Gas Transmission Pipelines in High Consequence
Areas,” the U.S. National Transportation Safety Board made the recommendation to the U.S.
Pipeline and Hazardous Materials Safety Administration (PHMSA) that they “develop and
implement a plan for eliminating the use of direct assessment as the sole integrity assessment
method for gas transmission pipelines”. PHMSA stated that “SCCDA is not as effective and

47 Stress Corrosion Cracking on Canadian Oil and Gas Pipelines, National Energy board , 1996, MH—2-95.

48 Evaluation of EMAT Tool Performance and Reliability by Monitoring Industry Experience (Phase | and Il), Integrity
& Inspection of Technical Committee of Pipeline Research Council International, Contract PR-328-083501
(Contract Project No.: PRC-U212-014), 13 Sept. 2017.

49 Stress Corrosion Cracking on Canadian Oil and Gas Pipelines, National Energy board , 1996, MH—2-95.

50 NACE SP024-2015 Stress Corrosion Cracking (SCC) Direct Assessment Methodology.

51 NTSB/SS-15/01 PB2015-102735, Safety Study: Integrity Management of Gas Transmission Pipelines in High
Consequence Areas.
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does not provide an equivalent understanding of pipe conditions with respect to SCC defects as
ILI or hydrostatic pressure testing.”?

Additionally, FEI is aware through its participation in industry groups that its peers do not regard
this method as effective in comparison to the other alternatives identified for the CTS TIMC
Project.

Since SCCDA cannot reliably identify the worst case SCC cracking that can grow to failure, it is
unable to achieve the Project Objective of mitigating cracking threats on the 11 CTS pipelines
susceptible to cracking. Therefore, SCCDA was not considered further in the evaluation
process.

4.4.2 Alternative 2: PRS Leads to System Capacity Limitations

PRS can be highly effective in reducing the likelihood for SCC to cause an in-service pipeline
rupture, as these SCC threats would instead be expected to result in leaks.

However, pressure reduction creates significant operational challenges when applied to FEI's
CTS. Due to the interconnected nature of the 11 CTS pipelines identified as part of the TIMC
Project, PRS is not viable when applied to the pipeline system because of capacity limitations.
As described in Section 4.2.2, the PRS alternative involves permanently lowering the maximum
operating pressure of a pipeline such that the resultant hoop stresses are reduced to below 30
percent of SMYS. The majority of pipelines in the CTS operate at hoop stress levels between 45
to 50 percent of SMYS and therefore, the maximum operating pressure of the CTS would need
to be reduced by approximately 40 percent to achieve the desired stress levels. This would lead
to a significant reduction in the capacity available to customers in the Lower Mainland and
Vancouver Island.

At reduced operating pressures, the capacity requirements of the system under current peak
day demand cannot be met and extensive system looping would be required to meet current
and future gas supply needs. FEI relies on CTS pipeline interdependencies to manage
operational activities and ensure reliability and resiliency of the Coastal gas transmission and
distribution system. FEI's operational flexibility would be impacted resulting in a reduced ability
to plan and perform maintenance and construction work, establish line pack needs and move
gas through the system.

With the exception of the Noon’s Creek to Burrard 508 pipeline connecting the Noon’s Creek
Valve Assembly and decommissioned Burrard Thermal Plant in Coquitlam, implementation of
PRS on the 11 CTS pipelines would result in FEI being unable to maintain reliable service to its
customers. As such, PRS was deemed not technically feasible for system wide application to all
11 interconnected CTS TIMC pipelines and was not considered further in the evaluation
process. The NOO BUR 508 exception is discussed in Section 4.7.

52 NPRM Part 192 Vol. 81 No0.68, US Department of Transportation.
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443 Alternative 3: HSTP has Significant Operational Challenges in an
Urban Environment

While HSTP is currently used in FEI's integrity management program as part of its construction
verification activities, it is not considered effective as a method for managing SCC and cracking
threats on operating gas lines for the following reasons:

o Hydrostatic pressure testing does not provide any information on crack growth rates or
identify the development of new sub-critical SCC®3, both of which can be assessed by
ILI%* and

e There have also been published studies regarding the potential for sub-critical SCC
cracks that have not been failed out through hydrostatic pressure testing to be made
more severe through this process.*®

The urban environment surrounding the CTS pipeline system amplifies the challenges
associated with running a hydrostatic testing program, as the number of occupied residences
and businesses in close proximity to the pipeline need to be considered. Figure 4-4 shows a
typical pipeline statutory right of way (SRW) in the area served by the CTS.

53 David Katz, Steve Potts, Ralf Weber, Joerg Grillenberger, Thomas Beuker, “In-Line Inspection Technology for
Crack Detection In Gas Pipelines,” IBP2387_17, Brazilian Petroleum, Gas and Biofuels Institute — IBP, 2017.

54 bid.

55 Jian Li, M. Elboudjdaini, M. Gao, R. W. Revie, “Hydrostatic Testing as an Integrity Management Tool,” API
Technical Report 1179, first edition; “Investigation of plastic zones near SCC tips in a pipeline after hydrostatic
testing,” Materials Science and Engineering A, Volume 486, Issues 1-2, 15 July 2008, 496-502; “In-Line Inspection
Technology For Crack Detection In Gas Pipelines,” IBP2387_17, Brazilian Petroleum, Gas and Biofuels Institute —
IBP, 2017.
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The operational, community and environmental challenges resulting from the urban environment
in which FEI's CTS operates render this alternative unsuitable for general use. These
challenges include:

Work sites up to two acres may be required for setup and staging,*® which can be
challenging to source in the densely populated areas where the CTS pipelines operate.

There is a potential for service disruptions should a pipeline be out of service for
extended periods during the hydrostatic test.>” For example, if a test failure occurs, time
would be required to locate the point of failure and make the necessary repairs.

Public notifications and evacuations may be required to establish safe testing zones.%®

It may be difficult to locate leaks and there may be challenges containing released water
due to urban infrastructure (e.g., sidewalks and buildings) in and around the pipeline.

Containment challenges if the test fails resulting in the release of water.

There is a potential for release of contaminated water, leading to environmental clean-up
issues.

Requirements to dispose of contaminated water post-test.

56 CEPA Recommended Practices for Managing Near-neutral pH SCC, 3rd edition, May 2015

57 Dynamic Risk Assessment Systems, Inc. ATCO Urban Pipeline Replacement Project Application No. 1608617 Appendix 3(A)
Consequence Evaluation of Urban Pipeline Projects, Feb 2013.

58 INGAA Technical, Operational, Practical, and Safety Considerations of Hydrostatic Pressure Testing Existing Pipelines, 2003;
ATCO Pipelines Pipeline Replacement Project Application, March 2013.
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As such, HSTP was deemed not technically feasible for system wide application to the 11 CTS
pipelines and was not considered further in the evaluation process.

4.5 ALTERNATIVES SCREENED oUT AS NOT FINANCIALLY FEASIBLE

FEI calculated and compared the net present value (NPV)* of the total cost for Alternatives 4,
5, and 6. To determine the NPV, FEI used the base cost estimate for each alternative including
owner’s costs and a 2 percent per year escalation rate. For Alternative 4, FEI has included the
base cost estimate at an AACE Class 3 level of project definition. For Alternatives 5 and 6, the
base cost estimates are AACE Class 5. Due to early indication that the costs for Alternatives 5
and 6 were prohibitive, they were not refined any further.

The costs of each alternative were analysed over a 70-year analysis period and included both
capital and ongoing O&M costs. The 70-year analysis period is used based on the 65-year
average service life of a transmission main asset plus a construction period of 5 years. The 65-
year post-project analysis period is the average service life of the transmission mains pooled
asset account®® as detailed in FEI's 2017 Depreciation Study®:.

Factors included in each of the options are as follows:

o Alternative 4. EMAT ILI
a. Capital costs associated with initial system alterations; and

b. Ongoing capital and O&M costs associated with regular integrity management
activities (EMAT ILI runs, follow-up repair work, etc.)

e Alternative 5: PLR
a. Capital costs associated with replacing the existing transmission pipelines; and

b. Reduction in current baseline O&M costs, as new pipe would require fewer pipe
condition assessment digs.

e Alternative 6: PLE

a. Capital costs associated with exposing and recoating the existing transmission
pipelines; and

b. Reduction in current baseline O&M costs, as the fully inspected and newly
coated pipe would require fewer pipe condition assessment digs.

59 FEI did not complete full cost of service analysis to compare remaining three Alternatives (i.e., Alternative 4, 5 and
6). Alternatives 5 and 6 were screened out as they were not financial feasible due to the high-level cost estimates
approaching $2 billion. Due to the large difference in cost analysing these alternatives using cost of service
approach would not alter FEI's determination to not pursue Alternatives 5 and 6.

60 Asset Class 46500.

61 Approved with Order G-165-20.
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As the current extent of cracking on the 11 CTS pipelines is unknown and cannot be determined
without additional inspection capabilities, Alternative 5: PLR and 6: PLE consider replacement
or exposure and recoating of the pipelines in their entirety. As a result, these two alternatives
have very high costs.

Table 4-4 below shows the results of the financial cost comparison. A high level financial
analysis for each alternative cost can be found in Appendix G-1.

Table 4-4: NPV Cost Comparison of Three Remaining Alternatives (2020%)

Alternative 4. EMAT ILI Alternative 5: PLR Alternative 6: PLE
($ millions) ($ millions) ($ millions)
NPV of Capital Cost $225 $1,818 $1,909
NPV of O&M Costs
(Savings) $82 $(7) $(7)

NPV of Total Capital

and O&M Costs $307 $1,811 $1,902

Based on the NPV of costs for the remaining three alternatives, it is clear that Alternatives 5 and
6 are cost prohibitive as compared to Alternative 4 and therefore are considered to be not
financially feasible. FEI did not pursue Alternatives 5 and 6 further in the evaluation process.

4.6 ALTERNATIVE4: EMAT/LIISs THE ONLY FEASIBLE ALTERNATIVE TO
ACHIEVE THE PROJECT OBJECTIVE

Based on the results of the alternatives evaluation, EMAT ILI is the sole option that is both
technically and financially feasible and is therefore the preferred alternative to achieve the
Project Objective.

EMAT ILI is highly effective for managing cracking threats as it is capable of identifying,
locating, and sizing cracking defects.®? EMAT ILI provides insight into imperfections and defects
that would not fail a hydrostatic pressure test, for both SCC and sub-critical long seam weld
features. The detection and sizing capability of EMAT ILI enables identification of specific sites
on the pipeline that have critical as well as larger sub-critical cracking. Further, given the
ongoing availability of updated ILI information, FEI can actively monitor and manage cracking
threats in the most cost effective manner, by prioritizing mitigation of those cracks posing
significant threats. The data collected through an EMAT ILI program can be utilized in FEI's on-
going QRAs to better inform integrity management activities related to time-dependent threats.

With some system alterations, EMAT ILI can be implemented on the 11 CTS pipelines (with the
exception of the tail end of the NOO BUR 508, further discussed in Section 4.7) and has less
impact on the community or environment as compared to other alternatives. Details of the
required alterations are set out in Section 5 of the Application. As detailed in Section 5.3.3, FEI

62 To be found by the EMAT tool, the defects must be larger than the detection threshold of the tool.
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has undertaken a pilot project in which FEI altered two segments of pipeline and successfully
ran EMAT ILI tools. This pilot project demonstrates the feasibility of EMAT ILI for FEI's system.

The financial analysis described above and Project cost estimate described in Section 5 shows
that this alternative is financial feasible.

FEI's selection of an EMAT ILI program to enhance its capabilities for mitigating cracking threats
aligns with FEI's peer operators. As discussed in Section 3.3.2, EMAT ILI is increasingly being
adopted by industry for managing cracks and crack-like imperfections on transmission pipelines
and enabling the mitigation of their potential for rupture. Gas transmission operators are having
success with this approach to crack management and, as such, the use of EMAT crack
detection ILI is rapidly becoming the industry standard for managing cracking threats on
transmission pipelines which have the potential for significant consequences should failure
occur.

4.7 ExceptioN NEEDED FOR A SEGMENT OF THE CPH BUR 508
TRANSMISSION PIPELINE

An EMAT ILI tool is required to travel within a certain velocity range in order to collect reliable ILI

data. For the tail end of the Cape Horn to Burrard 508 transmission pipeline, there is insufficient

gas demand to generate the required flow to propel the ILI tool through the pipeline. As a result,

for this segment of pipeline, FEI considers that PRS is the most cost effective way to meet the

Project Objective.

4.7.1 FEI Cannot Currently Run ILI Tools in the NOO BUR 508 Segment Due
to Insufficient Gas Flow Conditions

As shown in Figure 4-5, the CPH BUR 508 transmission pipeline can be separated into the
following two segments:

1. Cape Horn to Noon’s Creek (CPH NOO 508), which is approximately 9 km
2. Noon’s Creek to Burrard (NOO BUR 508), which is approximately 8 km
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Figure 4-5: CPH BUR 508 Transmission Pipeline
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The NOO BUR 508 segment faces significant challenges with ILI due to insufficient gas flow
conditions resulting in the inability to move any ILI tool through the pipeline at the velocities
required to obtain quality data. These insufficient gas flow conditions exist because:

1. NOO BUR 508 is at the tail-end of the CTS system and dead-ends at BC Hydro’'s
Burrard Thermal natural gas-fired power generation plant, which ceased operation in
2016.

2. The Burrard Thermal plant was originally the largest demand source on this pipe lateral
and justified the basis for pipe size and operating pressure on the NOO BUR 508
segment. As a result of the plant decommissioning, this segment has significant excess
capacity at the current operating pressure to serve the remaining system demand.
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3. Currently, NOO BUR 508 feeds three gate stations, which have relatively small load
demands.

As such, FEI selected an alternative approach to meet the Project Objective for this segment of
pipeline.

4.7.2 PRS is FEI's Preferred Approach for Mitigating Cracking Threats on
NOO BUR 508

PRS is an effective method for managing cracks with limited impacts to the surrounding
community and environment. As stated in Section 4.2.2, pipelines operating at lower stresses
have the potential to leak rather than rupture, reducing the consequences of a failure.

When PRS was considered for system wide application to all 11 CTS TIMC pipelines, there
were significant negative impacts to the capacity, reliability and resiliency of the system
identified. However, a review of the capacity on the NOO BUR 508 segment indicates that it has
sufficient capacity to meet the load demands of customers at a lower maximum operating
pressure. An individual application of the PRS alternative to the NOO BUR 508 segment is
viable due to its location at the tail-end of the CTS and its current operational requirements. At
its reduced pressure, the NOO BUR 508 segment will no longer be considered a transmission
pipeline and data regarding cracking is not required.

4.8 CoNcCLUSION

To achieve the Project Objective, FEI's alternatives analysis concluded that EMAT ILI is the
preferred and only technically and financially feasible alternative for the CTS TIMC Project.
However, FEI's analysis also concluded that PRS is a cost-effective solution to mitigate cracking
threats on the NOO BUR 508 segment of the CPH BUR 508 transmission pipeline, as it does
not have the gas flow conditions required to move an ILI tool through the pipeline. A summary in
table form can be found in Table 4-5.

Table 4-5: Preferred Alternatives for Each Pipeline Segment

# CTS Pipeline/Segment Name APIBITEPE P EE ‘

Length Solution

1 HUNNIC 1066 Huntingdon — Nichol 42” 55 km EMAT ILI
2 HUNNIC 762 Huntingdon — Nichol 30” 56 km EMAT ILI
3 LIVCOQ 323 Livingston — Coquitlam 12” 35 km EMAT ILI
4 LIV PAT 457 Livingston — Pattullo 18” 30 km EMAT ILI
5 NIC PMA 610 Nichol — Port Mann 24” 5 km EMAT ILI
., CPHNOO 508 Cape Horn — Noon'’s Creek 20” 9 km EMAT ILI

NOO BUR 508 Noon'’s Creek - Burrard 20” 8 km PRS

7 ROETIL914 Roebuck — Tilbury 36” 13 km EMAT ILI
8 TILBEN 323 Tilbury — Benson 127 6 km EMAT ILI
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Approximate Preferred

CTS Pipeline/Segment Name

Length Solution

‘9 TILFRAS508  Tilbury — Fraser 20" 10 km EMAT ILI

10 NIC FRA 610 Nichol — Fraser 24” 24 km EMAT ILI

11 TIL LNG 323 Tilbury — LNG Plant 12” 2 km EMAT ILI
Total Length of CTS TIMC Pipelines 254 km

1 Note:

2 ! Pipeline #6 is a single pipeline from Cape Horn to Burrard (CPH BUR 508) through Noon'’s Creek. As
3 discussed above, risk to the two segments is being mitigated in different ways.
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5. PROJECT DESCRIPTION

5.1 INTRODUCTION

In this section, FEI describes the CTS TIMC Project in detail based on the selected EMAT ILI
alternative described in Section 4. FEI describes the Project components consisting of pipeline
and facility modifications, the project development activities, schedule, resource requirements,
construction management, required permits and approvals, and cost estimate. FEI also
describes the post-project work that is anticipated to follow once FEI begins running the EMAT
ILI tools on the CTS.

This section is organized as follows:

e Section 5.2 provides an overview of the Project and describes the rationale for
performing alterations to the pipelines and their associated facilities in preparation for
EMAT ILI runs.

e Section 5.3 provides a history of the Project development activities, including the
approval of the Development Costs deferral account. FEI also describes the work
performed to date which has enhanced FEI's understanding of EMAT inspection and
helped refine the scope of alterations.

e Section 5.4 describes the modifications to the pipelines that are necessary for the
collection of full resolution ILI data;

e Section 5.5 describes the modifications required to the facilities associated with the 11
pipelines that are necessary to run EMAT ILI tools and to respond to any anomalies
found as a result of the in-line inspections;

e Sections 5.6 to 5.9 describes schedule, project resource requirements and
management;

e Section 5.10 provides basis of the cost estimate, and the processes undertaken to
validate the estimate including risk assessment and contingency determination.

e Section 5.11 describes post-Project work following the completion of alterations
described in Sections 5.4 and 5.5.

5.2 OVERVIEW OF PROJECT COMPONENTS

The CTS TIMC Project consists of the work necessary to ready the CTS for EMAT ILI tool runs.
Table 5-1 below provides an overview of the Project components and how they advance the
Project Objective.
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Table 5-1: Overview of Project Components

Key Project Component How Component Serves Project Objective

Project Development Activities FEI's project development activities consisted of the work that was
done to develop this Project to its current level of definition:

o QRAto inform the Project, including priority and urgency, as
described in Section 3.4.4

e A pilot project to test EMAT ILI tool behaviour in FEI
pipelines, as described in Section 5.3.3

e Scope development, FEED level engineering, and cost
estimating required to define the Project to an appropriate
level for this Application.

Alterations to six CTS pipelines, | The replacement of the 13 heavy wall segments will enable the
consisting of the replacement of 13 | EMAT ILI tool to travel within its optimal velocity range, which is
heavy wall segments critical for the collection of full resolution ILI data. This project
component is described in detail in Section 5.4.

Alterations to 13 CTS facilities, Alterations at 13 transmission pressure facilities will:

consisting of modifications to pig 1) Allow EMAT ILI tools to be inserted into the pipelines and
barrels and station piping, and the provide FEI with the capability to alter flowrates and
addition of pressure, flow and pressures, and to prevent backflow, in the pipelines as
backflow regulating capability needed to run EMAT ILI tools.

2) Allow for permanent pressure reduction to the NOO BUR 508
pipeline segment
This project component is described in detail in Section 5.5.

While FEI has been running geometry, MFL-A and MFL-C tools in the CTS pipelines for many
years, EMAT ILI tools have a different set of system readiness criteria as they are longer than
other ILI tools and require different conditions for a successful run. The system readiness
criteria for EMAT ILI tools are set out in Appendix D-1, and can be summarized as follows:

1. Can the EMAT ILI tools be introduced into the pipelines using existing infrastructure?
The existing launching and receiving facilities were designed to accommodate geometry,
MFL-A and MFL-C ILI tools which are shorter than EMAT ILI tools.

2. Can the EMAT ILI tools successfully navigate these pipelines? Are there any locations
on these pipelines where a certain feature or pipeline geometric feature can stop the tool
from navigating through them? A feature which may not have been a problem for the
geometry, MFL-A and MFL-C tools might be a problem for the EMAT ILI tools because
EMAT ILI tools are longer and react differently to changes in conditions than these other
tools.

3. Can the EMAT ILI tools, which are dependent on the gas flow for propulsion, navigate
through these pipelines within its optimal velocity range? Navigation of EMAT ILI tools
within its optimal velocity range is critical for collection of good quality data which is
impacted by the conditions in which the tool is operating e.g. gas flow rates, heavy-wall
pipe, etc.
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4. If an integrity concern is detected by the EMAT ILI run, is the system ready to ensure
safe continued operation while meeting FEI's obligation to provide gas to its customers?

As summarized in Table 5-1 above, to meet the system readiness criteria, 13 heavy wall
pipeline segments need to be replaced and 13 facilities need alterations in order to be able to
launch and receive the longer EMAT ILI tools and install the capability to alter flowrates and
pressures and prevent backflow in the pipelines.

A summary of the number of alterations required on each of the 11 CTS pipelines and a list of
the associated facilities requiring alterations to ready the system for EMAT ILI inspection is set
out in Table 5-2 below.

Table 5-2: Pipelines and Facilities within Project Scope

Number of
Pipeline alterations Facilities Requiring alteration
required
HUN ROE 1067 1 Huntingdon Control Station®3;
HUN NIC 762 2 Livingstone Regulating Station;
LIV COQ 323 1 Nichol Valve Stathn;
CPH BUR 508 5 Roebuck Valve Station;
Port Mann Valve Station;
TIL FRA 508 2 Tilbury Regulating Station;
TIL BEN 323 2 Tilbury LNG Plant Station;
LIV PAT 457 None Benson Regulating Station;
NIC FRA 610 None Fraser Gate Station_;
ROE TIL 914 None Cape Horn Valve Sta_tlon,
Coquitlam Gate Station;
NIC PMA 610 None Noons Creek Valve Station; and
TIL LNG 323 None Anmore Regulating Station

FEI describes the required pipeline and facility alterations in Sections 5.4 and 5.5, respectively.

5.3 PRoJECT DEVELOPMENT ACTIVITIES

5.3.1 The Need for the TIMC Project Was Identified in Previous Regulatory

Processes

The potential need to address cracking in FEI's transmission pipelines was first mentioned in
September 2016 during the FEI Annual Review for 2017 Delivery Rates proceeding. In
response to BCUC IR1 9.11, which asked how ILI activity had changed since the
commencement of the 2014 PBR term, FEI responded that:

63 Huntingdon Control Station may be referred to as Huntingdon Regulating Station in the appendices.
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“FEI expects ongoing evolution of its in-line inspection program. Significant
current initiatives under evaluation include: [...]

e The need for and feasibility of adopting crack-detection capabilities
within its in-line inspection program”

In August 2018, FEI first introduced the need for the CTS TIMC Project in its application for the
Annual Review for 2019 Delivery Rates. During that process, FEI requested approval of a new,
non-rate base deferral account to capture the development costs for the TIMC Project. At that
time, it was stated:

“FEI has initiated the development of the TIMC project, which will consist of
modifications to FEI's transmission pipeline system to enable inline inspection
with recently proven and commercialized crack-detection tools (commonly
referred to as “EMAT tools”, as the technology relies upon electro-magnetic
acoustic transducers).”®

FEI also explained that it intended to apply a two-phase approach to the development of the
project. In broad terms, the activities within the two phases were characterized as:

e Phase 1 - involved conducting a quantitative risk assessment of FEI's transmission
pipeline assets; and

e Phase 2 - comprised the front-end engineering and design and other CPCN
development costs, such as environmental assessments, and Indigenous and
stakeholder consultation.

In Decision and Order G-237-18, the BCUC approved FEI's request to establish a non-rate base
deferral account, attracting a WACC return, for the development costs related to the TIMC
project. In its Decision, the BCUC also noted the atypical nature of the deferral account request.
In response to concerns regarding the magnitude and uncertainty of both the deferral account
request and the potential future project costs, FEI indicated that it would be amenable to holding
a workshop to discuss the project scope and justification, and the potential impacts on the
system and customers.

Accordingly, in April 2019, FEI hosted a workshop with interveners and BCUC staff. During the
workshop, FEI and JANA jointly presented an overview of the TIMC project drivers and further
described the Phase 1 CPCN development activities, including the collection of integrity data
and the QRA process. At the conclusion of the workshop, FEI indicated that it intended to host a
subsequent workshop in the fall of 2019 to provide the results of the Phase 1 QRA and the
proposed scope of work for the project. This workshop was deferred until the spring of 2020 to
allow additional time to complete the QRA; unfortunately, due to the COVID-19 pandemic, this
workshop was ultimately cancelled. As discussed in section 1, FEI is proposing to have a

64 Application for FEI Annual Review for 2019 Rates, p. 127, II. 16-19.
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workshop in this proceeding, in which FEI will be able to, amongst other things, present on the

results of the QRA and the Project more generally.

5.3.2 Project Development Costs Were Necessary and Are Consistent with

Original Forecasts

Table 12-1 from the Annual Review for 2019 Delivery Rates application (reproduced below),
provided a forecast of development cost expenditures related to Phases 1 and 2:

Table 12-1: CPCN Development Costs ($000s)

Line_
No. Phase 2018 Total
1 Phasel S 5680 S 230 $ 11,620
2 Phase?2 30,000
3

4 Total $ 5680 $ 24,710 $ 11,230 $ 41,620

As FEI progressed with the Project development, the activities within each phase were further

defined and consisted primarily of five categories:

1. The QRA needed to inform the Project, including priority and urgency (as described in

Section 3.4.4);

2. Records and data refinement to provide the needed inputs for the QRA, and technical

analysis and review of the QRA outputs;

3. A pilot project to test EMAT ILI tool behaviour in FEI pipelines (as described below in

Section 5.3.3);

4. Scope development, FEED level engineering, and cost estimating required to define the

Project to an appropriate level for this Application;

5. Application costs associated with the regulatory development and review of the

submission to the BCUC.

Item 1 in the list above corresponds to the Phase 1 activities. Items 2 through 5 correspond to

work associated with Phase 2.

As discussed in Section 6.2, the cost of these activities has been recorded in the approved
TIMC Project Development deferral account. The costs are a combination of capital
expenditures to be added to rate base, and one-time expenses supporting the development that
FEI is proposing to amortize into rates over a three-year period. Further details for each item are

provided in Table 5-3 below.
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Table 5-3: Development Costs and Proposed Treatment
. Proposed Total Cost
Item Description Phase Treatment ($000s)

Initial QRA The costs for FEI's external consultant Phase 1 Amortized 10,552
development (JANA) to conduct a baseline system-level expenses

QRA. This work was required to meet

previous commitments to the BCOGC to

support the development of a segment-by-

segment risk assessment process, as well

as to confirm that SCC and cracking threats

present a credible risk to FEI transmission

pipelines.
QRA support These are costs associated with collecting Phase 2 Amortized 8,491
costs the necessary data (e.g., pipeline attributes, expenses /

operating conditions, etc.) required as Rate Base

inputs for the QRA risk models. Additionally, Capital

this includes the internal and external costs

associated with FEI's review and

assessment of the QRA outputs. This was

required to confirm the detailed scope and

prioritization of work to be included in the

CTS TIMC Project versus future TIMC

projects.
EMAT ILI Pilot | These costs are associated with retrofitting Phase 2 Amortized 6,748
Project two pipelines in the FEI transmission expenses /

system to accommodate running EMAT ILI Rate Base

tools. Also included are the costs of the tool Capital

runs themselves. Further information is

provided in section 5.3.3 below.
CTSTIMC Costs associated with scope development, Phase 2 Rate Base 4,523
Project FEED level engineering, cost estimating, Capital
Development environmental investigations, and project

management required to define the Project

to an appropriate level for this Application.

Also included are public consultation and

Indigenous engagement costs.
Application Costs associated with the preparation of the | Phase 2 Amortized 510
Costs application, including external legal and Expenses

regulatory reviews.

Total Costs 30,824

The total actual and projected development costs for the CTS TIMC project are $30.824 million
to be incurred to the end of 2021, compared to the original estimated CPCN application
development costs of $41.620 million for the entire TIMC project, as shown in Table 12-1 above.
FEI notes, however, that the development costs for the future ITS TIMC CPCN application will
continue to be collected in the deferral account until submission and a decision from the BCUC
on that application. The costs for the ITS TIMC are expected to be substantially lower than
those recorded to date, as the only items that will be incurred for this future application will be
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those associated with the scope development, FEED level engineering, cost estimating,
environmental, project management, and consultation and engagement costs, shown in Table
5-3 above, as well as some incremental QRA refinement costs as it pertains to the ITS pipeline
system.

5.3.3 FEIl Conducted an EMAT ILI Pilot Project to Support Project
Development

As part of its Project development activities, FEI identified two pipeline segments where the
system readiness factors described in Section 5.2 were achievable within timelines practical to
inform the development of the Project, allowing further refinement and certainty into the scope
and requirements of the Project. As such, FEI proceeded with the required alterations and
baseline EMAT inspection of these two pipeline segments to inform FEI's development of the
Project. The costs associated with preparing these two pipeline segments for the tool run and
running the tool were collected in the TIMC Development Cost deferral account, as described
above in Section 5.3.2 and in Section 6.2. The two pipeline segments were:

1. LIV PAT 457
2. CPHBUR 508

These pipelines were selected for the pilot program for the following reasons:

o Both pipelines have experienced SCC which had been found when conducting
routine pipeline exposure activities, unrelated to investigating SCC;

e Analysis of the behavior of geometry, MFL-A, and MFL-C tools indicated that the
EMAT ILI tool would have no issues traveling through the pipelines, with only a
minor likelihood of data loss; and

e The pipelines could be configured for flow control and to operate at a reduced
pressure, with relatively minor upgrades.

Details of the alterations made to each of these pipelines are given below, followed by a
description of how this pilot project informed Project development and planning.

5.3.3.1 LIV PAT 457
In October 2019, FEI conducted a baseline inspection of the entire 29.8 km length of this
pipeline, as shown in Figure 5-1 below. The Preliminary Report has been received, and while
there was no severe cracking identified that warranted urgent repair work, the following features
that had not been identified by FEI's current integrity management practices were reported:

e 5 crack features located in the seam weld

e 7 crack features located in the pipe, and

e 1 crack group
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As a result, a subset of these features were selected, and ten initial data validation integrity digs
were identified and are in progress: Five were completed in 2020 with the remainder scheduled
in 2021. The features will be inspected, and a subset will be cut out and taken for further testing.
Figure 5-1 shows a seam weld crack feature, 62mm in length, which was removed for further
analysis and testing in 2020.

Figure 5-1: Seam Weld Crack Feature Identified by EMAT ILI on the LIVPAT457 Pipeline at Joint
19610

Seam weld
(between horizontal lines)

<N
A2

The following alterations were done to this pipeline to make it ready for EMAT run and to enable
post EMAT inspection response:

¢ Modification to the launcher at Livingstone Regulating Station to allow launch of a longer
EMAT ILI tool;

e Modification to the receiver at Pattullo Regulating Station to allow the retrieval of a
longer EMAT ILI tool; and

e Installation of a PRS®® at Livingstone Regulating Station (the upstream end) to allow
pressure reduction, post EMAT run, if required.

65 When a PRS is fabricated in a shop prior to transportation to site, it may be referred to as a “pressure regulating
skid.”
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Figure 5-2: Overview Map of LIV PAT 457

5.3.3.2 CPHBUR 508

In September 2020, FEI performed a baseline inspection of a 4.4 km long segment of this
pipeline between Coquitlam Gate Station and Noons Creek Valve Station (referred to as COQ
NOO 508), as shown in Figure 5-3 below. While there was no severe cracking identified that
warranted urgent repair work, the following features that had not been identified by FEI's current
integrity management practices were identified, and five initial integrity digs are scheduled for
2021:

e 4 linear indications

e 1 crack group

The following alterations were performed to enable the ILI tool run and facilitate post run
actions:

e Piping adjustments were made to the launching end at Coquitlam Gate Station to allow
for the installation of a temporary launcher. The launcher used at this station was
relocated from Noons Creek Valve Station where it is used to launch ILI tools into the
second half of the CPH BUR 508 pipeline. The relocated launcher had to be modified
before installation to allow launch of the longer EMAT ILI tool;

¢ Modification to the receiver at Noons Creek Valve Station to allow the retrieval of the
longer EMAT ILI tool; and
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e Installation of a PRS at Cape Horn Valve Station (the upstream end) to allow for
pressure reduction, post EMAT run, if required.

Figure 5-3: Overview Map showing COQ NOO 508

5.3.3.3 Pilot Project Informed Project Development and Planning

In addition to providing an opportunity for earlier mitigation of the cracking threats for these two
pipelines, this pilot project has informed FEI's CPCN development and planning. Preliminary
results of the LIV PAT 457 provided FEI with valuable insight into the behaviour of the EMAT ILI
tool performance and especially how it performed with respect to the MFL-A and MFL-C tools.

In general, the EMAT ILI tool run confirmed that in a majority of cases, the same features were
causing speed excursions in MFL-C and EMAT ILI tools which enabled FEI to assess MFL-C
tool data for pipelines where EMAT ILI data was not available. The EMAT ILI data collected
during the pilot run also confirmed that EMAT ILI tools with speed control return back to their
optimal velocity range quickly as compared to MFL-C tools. This information allowed FEI to
conservatively refine the scope of the remainder of the pipelines within the scope of the CTS
TIMC Project and defer removal or alteration of pipeline components with a minor or moderate
affect on the speed until after the baseline EMAT ILI runs. This resulted in a reduced Project
scope, and therefore a reduced Project cost.
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5.4 PIPELINE ALTERATIONS REQUIRED FOR EMAT ILI TooL RUNS

In this section, FEI describes the scope of alterations required to ready the pipelines for
successful EMAT ILI runs. This section is organized as follows:

e Section 5.4.1 identifies the pipelines that are part of CTS TIMC Project scope and
provides an overview of the modifications required; and

e Section 5.4.2 provides the details of the scope of alteration required to ready the
pipelines for successful ILI runs. This section is further split into three sub-sections with
each section describing a specific type of feature that will require modification.

5.4.1 FEIl Assessed the CTS Pipelines to Determine the Need for Alterations

As part of Project development, FEI's assessment of the 11 CTS transmission pressure
pipelines determined that modifications are required to run EMAT ILI tools. A list of the pipelines
and scope of alterations is summarized in the table below.

Table 5-4: Pipelines Part of Project Scope

Pipeline Length (km) eI:IIE[Je?r]:tiecr)r?sf Summary of alterations
HUN ROE 1067 55.7 1 Replacement of heavy wall valve assembly
HUN NIC 762 56.4 2 Replacement of heavy wall valve assemblies
LIV COQ 323 34.9 1 Replacement of heavy wall crossing pipe
ceHBURsR | 17 e ey oo saon e
TIL ERA 508 96 2 :ﬁglsr%ir:iﬁgtsgzeavy wall valve assembly, station pipe
TIL BEN 323 5.9 2 Replacement of heavy wall forged elbows
LIV PAT 457 29.8 None Not applicable
NIC FRA 610 24.3 None Not applicable
ROE TIL 914 12.8 None Not applicable
NIC PMA 610 4.9 None Not applicable
TIL LNG 323 1.7 None Not applicable

As noted above and further discussed in Section 5.4.2 below, pipeline alterations are required to
replace 13 heavy wall segments on six pipelines to ensure that the ILI tool can travel within its
optimal velocity range, which is critical for the collection of full resolution ILI data.

5.4.2 Heavy Wall Segment Replacements Are Required to Reduce Speed
Excursions

There are a total of 13 segments on six pipelines where alterations are required to replace
heavy wall portions of pipe to reduce speed excursions. FEI identified the locations based on a
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detailed review of historical ILI reports, as-built information, discussions with ILI vendors
regarding the pipelines identified in Table 5-4, and learnings from the pilot EMAT ILI runs (as
further explained in Section 5.3.3).

Figure 5-4 shows the locations where these heavy wall segment replacements are required.

Figure 5-4: Project Overview Map Showing Pipeline Alteration Locations

ILI tools are sensitive to speed as speed affects their capability to collect quality data. EMAT ILI
tools are more sensitive to speeds than the ILI tools currently in use by FEI. For example, the
maximum velocity beyond which data quality is compromised for EMAT tools is 2m/s while its
5m/s for the MFL tools.

One phenomenon that affects the tools’ data collection capabilities is known as “speed
excursion”. Speed excursions are localized increases in tool velocity where the tool travels
beyond the maximum allowable velocity at which it can collect quality data. The effect of speed
excursion ranges from degradation of data quality to a complete inability for the tool to collect
data, resulting in blind spots.

Analysis of ILI velocity data from previous inspection runs, coupled with a review of EMAT ILI
tool specifications and discussions with ILI tool vendors, revealed that speed excursions
frequently happen downstream of heavy-wall portions of pipe. Heavy-wall pipe can be found
along a segment of pipe for a variety of reasons or it can be associated with tight-radius forged
fittings such as elbows or tees.
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In order to reduce speed excursions in ILI tools as much as practicably possible, the Project will
replace heavy-wall pipe where heavy wall pipe is known to have caused speed excursions in
the past when undertaking ILI runs. The replacement pipe will match the wall thickness of
adjacent line pipe. This will ensure that the tools do not encounter the transition in pipe wall
thickness during inspection and therefore avoid speed excursions.

The Project will replace 13 segments of pipe along the six pipelines. These segments of pipe
can be categorized into the following three categories:

1. Heavy-wall Forged Elbows
2. Heavy-wall Crossings Pipe
3. Heavy-wall Stations Pipe

These three categories are further detailed in the three sections below.

5.4.2.1 Heavy-Wall Forged Elbows

Three locations have been identified along the pipelines in Table 5-5 where tight radius, heavy-
wall forged elbows are known to have caused speed excursions. These elbows were installed in
the 1950s and 1960s when these pipelines were originally built and will be replaced with long-
radius induction bends such that the wall thickness of the induction bend matches the wall
thickness of the adjacent line pipe, eliminating the source of speed excursion. A summary of the
three locations requiring bend replacement is provided below.

Table 5-5: Bend Modification Scope

Event ID Location ‘ Installation Technique

TIL BEN 323 3 Burns Bog; City of Delta Open-cut
TIL BEN 323 5 Burns Bog; City of Delta Open-cut
CPH BUR 508 9 Cape Horn Avenue; City of Coquitlam Open-cut

Further details can be found in the Pipelines Design Basis Memorandum (M-0002-PIP-DBM-
0001) provided in Appendix D-2 as part of the Final FEED Report (M-0002-PMT-REP-0021).

5.4.2.2 Heavy-Wall Crossing Pipe

Four locations have been identified where heavy-wall pipe was used to cross roads or other
utilities that are associated with speed excursions. These heavy-wall pipe segments were either
installed as part of original installation in the 1950s or installed in the 1980s when the
infrastructure around the pipeline was upgraded. All such heavy-wall crossing pipe will be
replaced with line pipe that matches the wall thickness of the adjacent pipe. A summary of the
four locations requiring crossing pipe replacement is provided below:
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Table 5-6: Crossing Pipe Modification Scope

Pipeline Event ID Location Installation Technique

CPH BUR 508 4/5 Lougheed Highway; City of Coquitlam Trenchless
CPH BUR 508 20 David Avenue; City of Coquitlam Trenchless or Open-cut
LIV COQ 323 9 TransMountain Pipeline; Township of Langley Open-cut
TIL FRA 508 1 River Road; City of Delta Trenchless or Open-cut

Further details can be found in the Pipelines Design Basis Memorandum (M-0002-PIP-DBM-
0001) provided in Appendix D-2 as part of the Final FEED Report (M-0002-PMT-REP-0021).

5.4.2.3 Heavy-Wall Station Pipe

Eight locations have been identified where heavy-wall pipe within a station boundary has
caused speed excursions in the past. These segments of heavy-wall pipe are either
downstream of pig-barrel isolation valves or are part of a heavy-wall valve assembly. All heavy-
wall segments of pipe will be replaced with line pipe that matches the wall thickness of the
adjacent pipe and will meet applicable code requirements. In order to minimize speed
excursions as much as possible, replaced valves and fittings will be selected with an internal
diameter that matches the internal diameter of the adjacent line pipe. A summary of the eight
station locations requiring heavy-wall pipe replacement is provided below.

Table 5-7: Station Pipe Modification Scope

Pipeline ‘ Event ID ’ Facility Type
CPH BUR 508 1 Cape Horn Valve Station; City of Coquitlam Pipe segment
CPH BUR 508 14 Coquitlam Gate Station; City of Coquitlam Valve assembly
CPH BUR 508 20 Westwood Regulating Station; City of Coquitlam | Valve assembly
HUN NIC 762 36 Fort Langley Valve Station; Township of Langley | Valve assembly
HUN NIC 762 41 Latimer Gate Station; City of Surrey Valve assembly
HUN ROE 1067 12 King Road Valve Site; City of Abbotsford Valve assembly
TIL FRA 508 1 Tilbury Regulating Station; City of Delta Pipe segment
TIL FRA 508 6 Nelson Gate Station; City of Richmond Valve assembly

Further details can be found in the Pipelines Design Basis Memorandum (M-0002-PIP-DBM-
0001) provided in Appendix D-2 as part of the Final FEED Report (M-0002-PMT-REP-0021).
The Final FEED Report also provides an overview map showing the location of these
modifications.

SECTION 5: PROJECT DESCRIPTION PAGE 94



w N

~N o o b

10
11
12
13
14

15

FORTISBC ENERGY INC. FORTIS BC"
CTS TIMC PROJECT CPCN APPLICATION

5.5 FAciLiTYy ALTERATIONS REQUIRED FOR EMAT IL] TooL RUNS

In this section, FEI describes the scope of alterations required to CTS facilities to enable
successful EMAT ILI runs. This section is organized as follows:

e Section 5.5.1 identifies the facilities that are part of CTS TIMC Project scope and
provides an overview of the alterations required; and

e Sections 5.5.2 to 5.5.5 provide the details of the scope of alterations required to ready
the facilities for successful EMAT ILI runs.

55.1 FEI Assessed the CTS Transmission Facilities to Determine the Need
for Alterations

As part of Project development, FEI assessed the 17 transmission pressure facilities associated
with the 11 CTS pipelines within the scope of the Project to determine the scope of alterations
required to make the system ready for the introduction of EMAT ILI tools. A list of the facilities
that were evaluated to determine the scope of facility alterations along with a summary of
alterations required is set out in the table below.

Table 5-8: Facilities Part of Project Scope

Facilities As_soc_|ated Scope of Modifications
Pipelines
. . HUN ROE 1067 Modification to pig barrels, station piping and
Huntingdon Control Station HUN NIC 762 upgrades to pressure regulating capability
L . . LIV PAT 457 Modification to pig barrel, station piping and
Livingstone Regulating Station LIV COQ 323 equipment
. : HUN NIC 762 Modification to pig barrels, station piping and
Nichol Valve Station NIC PMA 610 addition of pressure and flow regulating
NIC FRA 610 capability, including backflow prevention
. LIV PAT 457 Modification to pig barrels, station piping and
Roebuck Valve Station ROE TIL 914 addition of pressure regulating capability
. Modification to pig barrel, station piping and
Port Mann Valve Station NIC PMA 610 addition of flow control capability
TIL FRA 508 Modification to pig barrels, station piping and
b \ating Stati TIL LNG 168 addition of flow control capability
Tilbury Regulating Station TIL BEN 323
ROE TIL 914
Tilbury LNG Plant Station TIL LNG 168 Modifications to pig barrel and station piping
Benson Regulating Station TIL BEN 323 Modification to pig barrel and station piping
TIL FRA 508 Modification to pig barrels, station piping and

Fraser Gate Station

NIC FRA 610 addition of flow control capability
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Facilities As_soc_|ated Scope of Modifications
Pipelines

Modification to pig barrel and station piping

Cape Horn Valve Station CPH BUR 508
. . CPH BUR 508 Modification to pig barrels, station piping and
Coquitiam Gate Station LIV COQ 323 addition of pressure regulating capability

Modification to station piping and addition of

Noons Creek Valve Station CPH BUR 508 pressure regulating capability

Anmore Regulating Station CPH BUR 508 Upgrades to pressure regulating capability
. . None required

Pattullo Regulating Station LIV PAT 457

Burr_ard Thermal Regulating CPH BUR 508 None required

Station

Belcara Regulating Station CPH BUR 508 None required

loco Regulating Station CPH BUR 508 None required

As noted in the table above, 13 facilities were identified as requiring modifications to enable FEI
to ready the system for introduction of EMAT ILI tools while ensuring that full resolution data is
collected during inspections. These modifications can be categorized into the following four
categories:

1. Pig barrel modifications;

2. Installation of flow control capability;

3. Installation of pressure regulation capability; and
4

Installation of backflow prevention capability.

Sections 5.5.2 to 5.5.5 describe the proposed facilities modifications and Figure 5-4 below
shows the locations where these modifications will take place. Refer to the Final FEED Report
(M-0002-PMT-REP-0021) provided in Appendix D-2 for further details on the analysis performed
to determine the scope of work required to enhance FEI's integrity management capabilities.
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Figure 5-5: Project Overview Map Showing Facilities Alteration Locations

5.5.2 Pig Barrel Modifications Are Required to Accommodate EMAT ILI
Tools

Launching and receiving barrels, also referred to as “launchers” and “receivers”, respectively
(and collectively as “pig barrels”), are required to facilitate the insertion and retrieval of IL| tools
into a pipeline. All eleven pipelines in the Project’s scope already have pig barrels installed that
have been used in the past for in-line inspections. However, these pig barrels are not capable of
accommodating EMAT ILI tools because EMAT ILI tools are longer than the ILI tools that FEI
currently uses.

In order to ensure that FEI can launch and retrieve EMAT ILI tools, the pig barrels on the
Project’s pipelines were analysed for compliance with EMAT ILI tool specifications and
necessary modifications were proposed. A summary of these modifications is provided below:

1. Extend the nominal and/or oversize portions of the launchers to ensure that the ILI tool is
fully within the barrel to allow for the barrel door to be shut closed before launch;

2. Extend the nominal and/or oversize portions of the receivers to ensure that the ILI tool
has completely cleared the barrel isolation valve to allow for ILI tool retrieval;

3. Install pull-in mechanisms in the launchers that will allow the insertion of these tools far
enough into the pig barrel to enable launch; and

SECTION 5: PROJECT DESCRIPTION PAGE 97



~N~No ok WN PR

oo

10
11

12

13
14
15
16
17

18
19
20
21
22

23
24
25
26
27
28
29
30
31
32

33
34
35
36
37

FORTISBC ENERGY INC. FORTIS BC
CTS TIMC PROJECT CPCN APPLICATION

4. Install new concrete supports under the extended portions of the pig barrels along with
the installation of new and longer pigging slabs that will facilitate the ILI tool launch trays
to be positioned in place for launch and receipt.

Following a review of 22 pig barrels installed on the Project pipelines, FEI determined that 18
pig barrels will require modification to meet the requirements described above. The pig barrels
requiring modification are spread across eleven facilities.

Refer to the Facilities Scope of Work (M-0002-ENG-SOW-0001) for site-specific pig-barrel
modification details and Facilities Design Basis Memorandum (M-0002-MEC-DBM-0001) for
design details. Both documents are appended to the Final FEED Report (M-0002-PMT-REP-
0021) provided in Appendix D-2.

5.5.3 Gas Flow Control Is Required to Manage Tool Velocity

As described in Section 5.2 and Section 5.4.2, high travel velocities negatively affect the quality
of data collected by ILI tools, and the removal of heavy wall pipe will minimize speed
excursions. Another significant contributor to speed excursions are high gas flowrates within the
existing pipelines, which cannot be addressed through the removal of heavy wall segments of

pipe.

To ensure that the ILI tools are traveling as close as possible to their optimum travel velocity, a
Flow Control Station (FCS) will be installed on the downstream end of the pipeline in order to
control the gas flowrate in the pipeline subjected to EMAT inspection. Control over gas flowrate
will enable FEI to control the velocity of tools without a velocity control mechanism, as these
tools rely on gas flow for propulsion.

In designing the FCS, FEI took into consideration the specifications of EMAT ILI tools currently
available on the market, and more specifically these tools’ capability of controlling travel
velocity. For EMAT ILI tools that come with built-in speed control, enabling them to manage their
travel velocity, FEI found that such tools perform better when they are subjected to higher gas
flowrates. Since current flowrates in the Project’s pipelines allow for higher tool travel velocity, it
was determined that a FCS will not be required for situations when an ILI tool with built-in speed
control is utilized. However, there are EMAT ILI tools provided by certain vendors that do not
come with built-in speed control which will require a FCS. Since the EMAT ILI tools that do not
have built-in speed control are limited to NPS24, NPS30 and NPS36, the FCS will be used for
these pipeline sizes only. A summary of the various aspects of the FCS is provided below:

1. The FCS works on the principle of pressure differential, in which a fluid moves from a
region of higher pressure to a region of lower pressure. This means that the FCS will be
installed at the downstream end of the pipeline where flowrate control is required. This
installation orientation will enable the movement of gas, in a controlled manner, from the
pipeline at higher pressure to an adjacent pipeline that is operating at a lower pressure;
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2. A single FCS will be fabricated that will come equipped with a NPS8 control valve for
flowrate control and an ultrasonic flowmeter for flowrate monitoring. The selection of the
NPS8 control valve will enable the FCS to be used for NPS24, NPS30 and NPS36
pipelines when EMAT ILI tools with no speed control are utilized;

3. The FCS has been designed to be a fully independent unit that will be temporarily
installed at the downstream end of the pipeline undergoing an in-line inspection with an
EMAT tool with no speed control; and

4. Piping and foundation for the FCS will be installed at select station facilities on a
permanent basis, allowing the FCS to be connected when required.

Four facilities will require permanent piping and foundations in order to accommodate temporary
FCS installation for flow control during ILI inspections. These facilities include:

1. Nichol Valve Station;
2. Port Mann Valve Station;
3. Tilbury Regulating Station; and

4. Fraser Gate Station.

Refer to the Facilities Scope of Work (M-0002-ENG-SOW-0001) for further details on the FCS
and site-specific details on modifications required for connecting the FCS to existing
infrastructure and Facilities Design Basis Memorandum (M-0002-MEC-DBM-0001) for design
details. Both documents are appended to the Final FEED Report (M-0002-PMT-REP-0021)
provided in Appendix D-2.

5.5.4 Pressure Regulation Is Required to Support EMAT ILI Activities

FEI's existing transmission pressure (TP) pipeline network across the Lower Mainland is
supplied solely from the Huntingdon Control Station. This station is located in Abbotsford where
high pressure gas supply is subjected to a pressure reduction prior to being directed into the
CTS. The CTS supplies gas across the Lower Mainland, as well as connecting gas supply to
Vancouver Island via the V1 Compressor Station.

Once the EMAT ILI tool has completed its run, with the exception of the HUN ROE 1067
transmission pipeline, it is not known how many features will be found, and as such, it may not
be possible to complete all repairs in the same calendar year. Should this be the case, the
integrity risk of having unrepaired features on those pipelines can be mitigated by a 20 percent
reduction in operating pressure until all repairs are complete.

Currently, Huntingdon Control Station is the sole location where operating pressure can be
reduced in the 11 pipelines identified in this Project’s scope. If a pressure reduction is required
on a TP pipeline within the CTS, regardless of the reason, outlet pressure at Huntingdon Control
Station must be reduced. As Huntingdon Control Station is the sole source of supply to the CTS,
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reducing the outlet pressure reduces the pressure in the entire system and would cause
disruption in the overall gas supply during winter months (when demand is historically highest).
The uncertainty around the number of repairs and their timelines that will be initiated from the
EMAT ILI runs requires a greater level of operational and maintenance flexibility. As such, FEI
has determined that pressure control capabilities need to be added at strategic locations across
the CTS.

Pressure regulation will be achieved across the system through the following means:

1. Re-purposing of existing pressure regulation capabilities at Huntingdon Control Station
to enable 20 percent reduction in operating pressure;

2. Installation of new PRS enabling 20 percent reduction in operating pressure; and

3. Installation of new PRS at Noons Creek Valve Station to reduce operating pressure such
that resultant hoop stress in pipeline remain under 30 percent SMYS.

These means of achieving pressure regulation reflect the complex and dynamic nature of the
CTS, the need to prioritize modifications of existing facilities in response to space constraints
and capital efficiencies.

Each of the three means of achieving pressure regulation are described further in the sections
that follow.

5.5.4.1 Re-purposing Existing Pressure Reduction Capabilities at Huntingdon
Control Station to enable 20 percent Reduction in Operating Pressure

Two of the 11 pipelines included in the Project scope originate at Huntingdon Control Station
(i.e., HUN ROE 1067 (NPS42) and HUN NIC 762 (NPS30)). As described above, Huntingdon
Control Station is the source of all natural gas delivered to the CTS (Lower Mainland), Sunshine
Coast and Vancouver Island. The NPS42 pipeline originating at this station is the backbone of
the CTS. A 20 percent reduction to the operating pressure of the NPS42 pipeline for extended
periods, especially during the winter months, will disrupt gas supply to the CTS. However, when
at full operating pressure, the NPS42 pipeline can support the CTS for extended periods during
peak periods of the winter months if the NPS30 is operated at a reduced operating pressure.

Huntingdon Control Station contains two pressure regulating stations known as Station 1 and
Station 2 that are each designed to meet system requirements with the second station acting as
a backup. This facility also includes a bypass regulating line that takes its supply upstream of
the two stations and is engaged if both stations are not available. Put another way, the bypass
regulating line acts as a bypass around the Huntingdon Control Station.

The outlets of each pressure regulating station at Huntingdon Control Station merge into a
single line before feeding the two pipelines leaving the facility and therefore operate at the same
pressure. Rather than adding a new PRS to the NPS30 pipeline, FEI decided to split the outlet
line so that one of the two pressure regulating stations can be dedicated to one pipeline at a
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time (as required) while the bypass acts as a redundant path. This setup requires the bypass
line to be upgraded with bigger control valves and the addition of a fourth regulating run to
Station 1.

Refer to the Facilities Scope of Work (M-0002-ENG-SOW-0001) for further details on
modification to Huntingdon Control Station and Facilities Design Basis Memorandum (M-0002-
MEC-DBM-0001) for design details. Both documents are appended to the Final FEED Report
(M-0002-PMT-REP-0021) provided in Appendix D-2.

5.5.4.2 Installation of New PRS for 20 percent Reduction in Operating
Pressure

New PRSs have been designed for installation at four (4) facilities across the CTS in order to
expand FEI's operational and maintenance capabilities. The four facilities that will require a PRS
to meet the project objectives are:

1. Nichol Valve Station;
2. Roebuck Valve Station;
3. Livingstone Regulating Station®®; and

4. Coquitlam Gate Station

Key features of the PRS are provided below:

1. The PRS will be permanently installed at the upstream end of a pipeline allowing the
downstream pressure to be reduced by 20 percent of the operating pressure (when
required);

2. Design and sizing of the PRS will be aligned to allow the same design to be used at
multiple sites providing ease of fabrication, operation, maintenance and reduced project
costs;

3. The PRS has been designed with two fully redundant flow paths where each path
contains its own set of control valves and isolation valves enabling uninterrupted
operation in case one flow path fails to perform; and

4. Due to the dense urban location of the facilities that will receive the PRS, the design
uses special control valves with noise abatement that operate more quietly when
compared to normal control valves. In addition to the use of special control valves,
sound attenuating enclosures will be utilized to further minimize noise emanating from
control valve operation.

66 This PRS was installed to support the pilot EMAT-ILI run and is currently in service. Refer to Section 5.3.3 for
further details.
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Refer to the Facilities Scope of Work (M-0002-ENG-SOW-0001) for further details on PRS and
site-specific details on required modifications to existing infrastructure and Facilities Design
Basis Memorandum (M-0002-MEC-DBM-0001) for design details. Both documents are
appended to the Final FEED Report (M-0002-PMT-REP-0021) provided in Appendix D-2.

5.5.4.3 Installation of New PRS at Noons Creek Valve Station to Reduce
Operating Pressure such that resultant hoop stress in pipeline remain
under 30 percent SMYS

As described above, traditional ILI tools rely on gas flow, which is dependent on gas demand,
for propulsion. Of the eleven (11) pipelines identified in the Project's scope, the issue of
inadequate gas flow arises in the second half of the CPH BUR 508 (NPS20) pipeline. The
demand in this section of the NPS20 pipeline is too low to generate enough flow to take the ILI
tool along.

In light of the discussion in Section 4.7, FEI is proposing to permanently reduce the pressure in
the second half of the pipeline from transmission pressure to intermediate pressure. This
pressure reduction will result in an operating pressure producing a hoop stress lower than 30%
SMYS. This will be accomplished by adding a PRS at Noons Creek Valve Station in Port Moody
that will get its intake from the first half of the NPS20 pipeline and reduce the pressure before
feeding it to the downstream half of the NPS20 pipeline. A heater will also be added to heat the
gas in order to maintain the same gas volume resulting from the significant pressure drop which
will precipitate a corresponding temperature drop.

Given the small footprint of the Noons Creek Valve Station and to avoid expanding this footprint,
the above ground piping that facilitated launch of ILI tools in the second half of the NPS20
pipeline will be demolished to make room for installation of the PRS and the heater. A noise
reducing enclosure will be added at Noons Creek Valve Station to ensure that the noise levels
are not greater than what was before the installation of the PRS.

The second half of the CPH BUR 508 pipeline (i.e., NOO BUR 508) supplies natural gas via
laterals to three distribution pressure networks, supplying the communities of Anmore and
Belcarra and an industrial customer at the downstream end. FEI evaluated the above pressure
regulating stations (or gate station) installed at each of the lateral offtakes identified and it was
determined that only Anmore Regulating Station required an upgrade in order to continue
operation once the NOO BUR 508 pipeline is derated. A map showing this particular pipeline
segment is given below:
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Figure 5-6: Overview map of NOO BUR 508 w.r.t CTS TIMC Project pipelines

Refer to the Facilities Scope of Work (M-0002-ENG-SOW-0001) for further details on PRS and
site-specific details on required modifications to existing infrastructure and Facilities Design
Basis Memorandum (M-0002-MEC-DBM-0001) for design details. Both documents are
appended to the Final FEED Report (M-0002-PMT-REP-0021) provided in Appendix D-2.

5.5.5 Backflow Prevention is Required to Support EMAT ILI Activities

To prevent backflow from the Nichol Valve Station into the NPS30 pipeline, instrumentation and
controls at this station will be upgraded so that appropriate valves can automatically close when
pressure in the NPS30 falls below system pressure.

Many of the transmission pressure pipelines spread across Lower Mainland are connected to
each other. While this interconnectedness provides many advantages, it also presents
challenges in the form of gas backflow. Gas backflow into a pipeline occurs when the pipeline is
operating at a lower operating pressure following an ILI inspection while the rest of the network
is operating at a higher operating pressure.

Operationally, this challenge will be encountered on the HUN NIC 762 (NPS30) pipeline where
the gas can backflow into this pipeline from Nichol Valve Station. Nichol Valve Station, under
normal operating conditions, is fed by the HUN NIC 762 (NPS30) and HUN ROE 1067 (NPS42)
pipelines at full operating pressure. Unless backflow prevention is in place at Nichol Valve
Station, there is a possibility that gas at higher pressure from the Nichol Valve Station could
backflow into the NPS30 pipeline when the NPS30 pipeline is being operated at 20 percent
below its normal operating pressure following an ILI inspection. In order to avoid this situation,
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instrumentation and controls at this station will be upgraded so that appropriate valves can
automatically close when pressure in the NPS30 falls below system pressure.

Refer to the Facilities Scope of Work (M-0002-ENG-SOW-0001) for further details on backflow
prevention and Facilities Design Basis Memorandum (M-0002-MEC-DBM-0001) for design
details. Both documents are appended to the Final FEED Report (M-0002-PMT-REP-0021)
provided in Appendix D-2.

5.6 PROJECT SCHEDULE

The preliminary Project schedule is based on receiving BCUC Project Approvals by Q1 2022
and an assumed construction start of Q1 2024. The schedule considers performance of the site
work between the months of April and October 2022. Until BCUC Approval is received, FEI
plans to utilize this time to complete all permitting and consultation activities. FEI, in conjunction
with the Project FEED engineering consultant (Stantec), developed the Project construction
schedule. The Basis of schedule can be found in Appendix D-3.

The Project activities will be subdivided into six main groups as follows:

1. Project Services;
2. Permitting;
3. Engineering detailed design;
4. Contract Award / Procurement / manufacturing;
5. Pipeline Construction; and
6. Facilities Construction.
Table 5-9: Project Schedule

Activity ‘ Date
CPCN Preparation Jun 2020 to Jan 2021
CPCN Filing Feb 2021
CPCN Approval Q1 2022

Contractor Selection and Award

Engineering Services Contractor Selection and Contractor

Negotiation Sep 2021 to Dec 2021

Construction Contractor Selection and Contract Negotiation Apr 2023 to Aug 2023
Permitting for CTS TIMC

Municipal and Community Consultation Nov 2020 to Nov 2024
Indigenous Communities Consultation Nov 2020 to Dec 2023
OGC Permits Jul 2022 to Jan 2024

ALC Permits Jun 2022 to Jan 2024
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Activity

Federal Permits (Vancouver Fraser Port Authority, Transport
Canada, Department of Fisheries and Oceans)

Date

Jun 2022 to Jan 2024

Railway Crossing Permits

Jun 2022 to Jan 2024

Ministry of Transportation and Infrastructure Permits

Jun 2022 to Jan 2024

Municipal and Regional District Permits

Jun 2022 to Jan 2024

Utility Permits & Approvals

Jun 2022 to Jan 2024

Environmental and Archaeological Permits

Jul 2022 to Jan 2024

CTS TIMC CONSTRUCTION

Land Owner consultation

Apr 2023 to Aug 2023

Secure Detail Design Engineering Consultant

Feb 2022

Engineering Detailed Design

Mar 2022 to Jan 2023

Procurement and Manufacturing

Long Lead Items

Jun 2022 to Mar 2023

Facilities, Electrical, and Instrumentation

Mar 2023 to Aug 2023

Fabrication

Oct 2023 to Jul 2024

Mobilization to Site

Feb 2024

Site Installation

Construction

Mar 2024 to Nov 2024

Restoration and Demobilization

Mar 2024 to May 2025

Project Close Out

Dec 2024 to Nov 2025

A more detailed schedule is included as Appendix F.

5.7 PROJECT RESOURCES

~No o bk~ oW

Figure 5-7 outlines a functional organization chart for the execution of the Project. The CTS
TIMC Project will be managed by FEI's Project management team and will include both internal
and external personnel and use external engineering resources as required. The Executive
Sponsor for the execution of the Project is the Vice President, Major Projects.
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Figure 5-7: Proposed Resource and Organization Chart for CTS TIMC Execution
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5.8 CoONSTRUCTION MANAGEMENT

Construction activities on the Project will be spread across the Lower Mainland in ten
municipalities. Worksites will range from agricultural fields to densely populated urban
neighbourhoods, with each worksite presenting its own set of challenges for construction. All
work will be performed within the existing pipeline ROW and the station footprints. Only four
work sites will require temporary workspace where navigating the existing infrastructure is
unachievable and where the existihg ROW cannot provide enough room to carry out
construction activities safely and effectively. Temporary workspaces are as shown in Tables 5-
10 and 5-11.

The sections below provide an overview of the construction execution plan. Further details can
be found in the Construction Execution Plan (M-0002-PMT-PLN-0002) provided in Appendix D-
2, as part of the Final FEED Report (M-0002-PMT-REP-0021).
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5.8.1 Site Setup

All worksites including temporary construction workspaces will be secured by construction
fencing to restrict public access. These fences will stay up until all construction activities at the
site have finished or pose no hazard to the public. Where required, traffic management plans
will be prepared in consultation with local municipalities to assist in maintaining traffic flow.

5.8.2

Construction site safety and security will be maintained during the course of construction
including all working and non-working hours (inclusive of weekends). A comprehensive safety
plan will be developed by the construction contractor in compliance with FEI standards,
WorkSafeBC regulations and the requirements of other stakeholders impacted by the Project,
including municipalities.

Safety and Security

5.8.3

The Project will require fee-simple temporary construction working space and access rights. FEI
will develop a land management plan to assess the required properties and prioritize the access
agreements based on risk and impacts to the Project schedule. In order to reduce the potential
uncertainty associated with securing ROW Access Rights, FEI will notify the affected
landowners beginning in April 2023 based on the land management plan. Upon granting of the
CPCN, FEI will complete the confirmation of temporary workspace acquisition and ROW access
rights with all affected landowners. The following tables identify land requirements for the
pipeline and facilities scope to aid construction activities.

Land Acquisition

Table 5-10: Temporary Workspace Requirements for Pipeline Scope

Pipeline Event ID City

Ownership

Dimension (approx.)

TIL BEN 323 3 Delta 25m x 55m Right of way and private
TIL BEN 323 5 Delta 25m x 25m Right of way and private
TIL FRA 508 1 Delta 15m x 75m Right of way

TIL FRA 508 6 Delta 10m x 40m Private

CPH BUR 508 1 Coquitlam 5m x 40m Right of way

CPH BUR 508 4/5 Coquitlam 150m x 150m Right of way and private
CPH BUR 508 9 Coquitlam 18m x 30m Right of way

CPH BUR 508 14 Coquitlam 20m x 85m Right of way

CPH BUR 508 20 Coquitlam 50m x 50m Right of way

LIV COQ 323 9 Langley 20m x 125m Right of way and private
HUN NIC 762 36 Langley 25m x 20m; 15m x 25m | Right of way and private
HUN NIC 762 41 Surrey 12m x 30m Right of way

HUN ROE 1067 12 Abbotsford 20m x 18m Right of way
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Table 5-11: Temporary Workspace Requirements for Facilities Scope

Facility Workspace Requirements Ownership
Huntingdon Control Station Not required N/A
Livingstone Regulating Station Not required N/A
Nichol Valve Station 20m x 50m Right of way and municipal
Roebuck Valve Station Not required N/A
Port Mann Valve Station 40m x 10m and 50m x 7m Right of way and municipal
Tilbury Regulating Station Not required N/A
Tilbury LNG Plant Station Not required N/A
Benson Regulating Station Not required N/A
Cape Horn Valve Station 20m x 5m Right of way
Coquitlam Gate Station 20m x 6m and 25m x 10m Right of way and municipal
Fraser Gate Station Not required N/A
Noons Creek Valve Station 60m x 10m and 45m x 6m Right of way
Anmore Regulating Station Not required N/A

5.8.4

FEI will use existing public and private roads in order to access locations along the ROWs
requiring modifications. Appropriate traffic management will be implemented, as required,
adhering to municipal guidelines to ensure safety of the public and construction crews.

Access Requirements

58.5 Fabrication

All pressure regulating and flow control stations will be fabricated in a shop and transported to
site for installation. Piping spools for facilities will also be fabricated in a shop, as much as
practically possible, with final fit-up taking place on site.

Valve assemblies and pipe segments to be installed on the pipelines will also be fabricated in a
shop or contractor’s yard and then transported to site for installation, unless not practical to do
So.

5.8.6

FEI must ensure that natural gas supplies are maintained when alterations are taking place. At
the same time, the segment of pipe to be replaced needs to be isolated from the rest of the
system so that construction crews can replace it. One of the following two methods can achieve
both of these objectives:

Temporary Stop-off and Bypass Requirements to Maintain Supply

1. Isolating and purging a segment of pipeline between existing adjacent valves; or

2. Use of stop-off assemblies and bypass piping.
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While a majority of locations where modifications will take place can be temporarily isolated by
using parallel pipelines for varying periods and subject to weather conditions, there are four
locations where stop-off assemblies with bypass piping cannot be avoided. In these locations,
the need for temporary bypass is driven by the absence of parallel pipelines that could be used
to maintain supply.

The four locations requiring the installation of stopple assemblies and bypass piping to isolate a
segment of pipeline so that construction crews can carry out the replacement are identified
below:

Table 5-12: Temporary Stop-off and Bypass Scope

TIL BEN 323 3 Heavy wall forged elbow replacement; City of Delta

TIL BEN 323 5 Heavy wall forged elbow replacement; City of Delta

CPH BUR 508 14 Heavy wall station pipe replacement; Coquitlam Gate Station
CPH BUR 508 20 Heavy wall crossing pipe replacement; Westwood Regulating Station

5.8.7 Testing

All shop welds will undergo non-destructive examination as per FEI specifications and industry
standards. Given the Project’s location within an urban environment, pressure testing activities
will take place in a fabrication shop or the contractor’s yard and pressure testing on site will only
take place if absolutely necessary. All closure welds (or golden welds) will undergo non-
destructive examination before backfill.

58.8 Excavation

Excavations within a facility boundary will be carried out via hand digging or by hydrovac.
Hydrovac is the use of pressurized water in conjunction with an industrial strength vacuum to
simultaneously excavate and evacuate soil. No mechanical excavations will be allowed within a
facility.

Excavation along FEI pipeline ROWSs (i.e., outside facility boundaries) will be carried out via a
combination of mechanical means, and hand digging or hydrovac. Mechanical excavation will
be used to remove the over-burden up to a meter on top of pipe followed by hand digging or
hydrovac until the pipe is fully exposed.

In cases where use of an open-cut installation method is unachievable, trenchless installation
techniques will be utilized. FEI is proposing trenchless installation for the following three
locations.
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Table 5-13: Proposed trenchless installation locations

Event ID | Location Length (m) Technique

Lougheed Highway; City of Horizontal Directional
CPHBURS08 | 4/5 Coquitlam 280 Drill (HDD)
CPHBUR 508 | 20 David Avenue; City of Coquitlam | 40 Auger boring
TIL FRA 508 1 River Road; City of Delta 40 Auger boring

5.89 Clean-Up and Post-Construction Restoration

Following the completion of construction, FEI will restore construction workspaces and remove
any temporary facilities. Further, private properties will be restored to standards allowing for
future operational access and only modified if necessary to mitigate local conditions.

5.9 REQUIRED PERMITS AND APPROVALS

591 Federal

Federal notifications and approvals from DFO may be required to comply with the provisions of
the Fisheries Act. A Project and Environmental Review may be required from the Vancouver
Fraser Port Authority (VFPA) if a pipeline modification requires temporary workspace on VFPA
lands.

592 Provincial

Permits and approvals may be required from several provincial agencies include the BCOGC,
Agricultural Land Commission (ALC), Ministry of Forests, Lands, Natural Resource Operations,
and Rural Development (FLNRORD), and Ministry of Transportation and Infrastructure (MOT]).

5.9.2.1 BC Oil and Gas Commission

The construction and operation of the Project are governed by the Oil and Gas Activities Act
and are expected to require minor pipeline amendment applications. All pipeline and stations fall
under existing pipeline permits through the BCOGC. A Pipeline Amendment Application
requires notification to directly impacted Land Owners, Right Holders and Indigenous Groups
prior to submission. The Amendment Application process includes engineering details, mapping
package, land owner notification, land or access rights, archaeological requirements, design
reviews, and environmental permits/approvals for work in and around fish bearing streams. The
upgrades that require a Notice of Intent, instead of an Amendment Application, will be submitted
approximately 30 days in advance of construction. Permits under Section 11 of the Water
Sustainability Act for changes in and about a stream or short term water use may be required
from the BCOGC.
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5.9.2.2 Agricultural Land Reserve

Activities on land designated as Agricultural Land Reserve are regulated under the Agricultural
Land Commission Act. The construction of the Project will affect lands within the Agricultural
Land Reserve (ALR). Works within FEI's ROW within ALR Lands are covered under existing
approvals. The terms and conditions outlined in these approvals will be adhered to during the
construction of the Project.

5.9.2.3 Ministry of Transportation and Infrastructure Permits

Highways and areas under the jurisdiction of the Ministry of Transportation and Infrastructure
will require permits under the Transportation Act. Once the extent of the impact is determined
during detailed design, permits will be prepared and submitted for approval. The terms and
conditions outlined in these permits will be adhered to during the construction of the Project.

593 Municipal
The Project construction activities will occur in the following municipalities and regional districts:
e City of Abbotsford
e Village of Anmore
e City of Coquitlam
o City of Delta
e Township of Langley
e City of Port Moody
¢ City of Richmond
o City of Surrey
o City of Vancouver

¢ Metro Vancouver

FEI has operating agreements with most of the municipalities affected by the Project except the
City of Richmond, Village of Anmore, and Metro Vancouver. Pipeline construction may require
additional municipal permits to ensure construction and installation meets municipal bylaws and
guidelines. FEIl is currently in the process of identifying all required municipal permits and will
determine requirements during detailed design.

59.4 Other Permits, Licenses or Authorizations

In addition to approvals from federal, provincial and municipal governments, the Project may
require approvals from other third parties including the following:
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e CP Rall

e BC Hydro
e Telus

e Rogers,

e Trans Mountain,
e FortisBC Energy Inc. (gas)

e Local government utilities

Additional approvals may be required from Technical Safety BC and WorkSafeBC prior to
construction.

5.10 PROJECT COST ESTIMATE

FEI, in conjunction with the Project engineering and cost estimation consultant (Stantec),
developed the cost estimate for the Project using AACE International Recommended Practices
Nos. 18R-97 and 97R-18 as guides. The AACE Class 3 cost estimate is based on quantities
developed from designs and material take-offs (MTOs) completed by Stantec. Stantec then
used these quantities as the basis to establish the direct and indirect costs.

Stantec estimate includes:

Pipeline and stations direct construction costs

e Pipeline and stations indirect construction costs
o Materials

e Construction sub-contracts

¢ Environmental and archaeological costs

e Construction support services

e Engineering services

FEI completed the portion of the Project cost estimate related to owner’s costs (Owner’s Costs),
which includes the following:

e Project Management
e Project Services
¢ External Relations (Community Relations, Indigenous Relations, Communications)

e Environmental / Archaeological
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¢ Regulatory / Permitting
e Property Services

e Legal

e Procurement

e Operations Support

e Health & Safety

e Engineering

e Construction Management

Contingency is discussed in Section 5.10.2.

510.1 Basis of Estimate

The Class 3 Cost Estimate and Basis of Estimate are attached in Confidential Appendix D-4.

These documents detail:

e Estimate Background:

o Project Overview

o Purpose and Objective of the Estimate
e Basis of Estimate:

o Scope of Work

o Estimating Methodology

o Assumptions

o Exclusions
e Quantity Derivation and Cost Basis:

o Material Take-Offs (MTOSs)

o Material Cost Basis

o Crew Sheets (composition and duration)

o Labour and Equipment Rates

o Contractor Indirects (mobilization/demobilization, supervision, trucking and

maintenance)
o Allowances
o Budgetary Quotes and Historical Pricing

o Sub-Contracts
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o Unit Price Items

o Other Costs

o Environmental and Archaeological costs

o Construction Support Services

o Engineering, Procurement and External Consultants
o Potential Risks & Opportunities

o Estimate Summary

5.10.1.1 Project Cost Estimate Details

The Total Project capital cost estimate is $137.8 million in as-spent dollars, including AFUDC of
$6.1 million. The total Project capital cost also includes contingency of 10 percent that FEI plans
to hold based on its current understanding of the Project’s risk profile and to account for
possible scope changes or unknown future events which cannot be anticipated and which were
not quantified in the risk register. The capital cost estimate with the 10 percent contingency
approximates a P50 confidence level and will form the Project capital budget. The following

table presents a summary of the Project capital budget.

The risk analysis discussed in Section 5.10.2 used this number as the base estimate.

Table 5-14: Project Capital Budget

Line Iltem Amount
1 Construction Cost Estimate (Contractor) $ 72.4
2 Owners Costs (FEI) $ 15.2
3 Sub-Total Construction Base Cost Estimate ($2020) $ 87.6
5 Pre-Construction Development Costs $ 30.7
6 Contingency $ 14.7
7 Sub-Total Cost Estimate ($2020) $ 133.0
8 Cost Escalation Estimate $ 7.8
9 Sub-Total Cost Estimate (As-Spent) $ 140.8
10 AFUDC $ 6.1
11 Tax Offset $ (9.1
12 Total Project Cost Estimate (As-Spent) $ 137.8

5.10.1.2 Cost Estimate Validation

Cost estimate quality assurance and validation were completed as follows:

e Internal Stantec reviews that included peer reviews, document quality checks, and

independent review;
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e Validation reviews involving both Stantec and FEI team members throughout the
estimate development process to confirm that the estimate assumptions were valid,;

e External independent review to verify that the estimate criteria and requirements were
met and a documented, reasonable estimate was developed; and

« Independent external reviews of the Class 3 cost estimate was done by Universal
Pegasus International (UPI).

5.10.1.3 Escalation

All cost estimates, including material supply and construction contracts, were developed based
on 2020 market prices. A probabilistic assessment of escalation was completed by an
independent expert: Validation Estimating LLC, USA (Validation Estimating, John Hollmann), a
company that provides services in estimate validation, risk analysis and contingency estimation.

The escalation analysis was based on price indices forecasted by economic consulting firm IHS
Markit, forecasted global and regional capital spending market conditions, and a cash flow
developed from the master schedule. This assessment is in accordance with AACE
Recommended Practice 68R-11: Escalation Estimating Using Indices and Monte Carlo
Simulation, and is documented in the report titled “CTS Transmission Integrity Management
Capability (TIMC) Project Escalation Estimate” dated November 15, 2020 and provided in
Confidential Appendix E-4. This report established the escalation at $7.9 million (5.4 percent of
the total base cost plus contingency) that aligns with the P50 confidence level.

5.10.2 Risk Analysis and Contingency Determination

FEI engaged Yohannes Project Consulting Inc. (YPCI), a company specializing in risk
management, to conduct a qualitative risk analysis to identify all of the risks associated with the
Project. YPCI conducted multiple workshops with impacted stakeholders to develop a risk
register (Appendix E-2) for the Project to identify risks that could likely occur. As the
engineering advanced on the Project, the probability or the consequence of several risks which
were initially identified were either mitigated entirely or reduced to a lesser extent. All of the
remaining risks associated with the Project are contained within the Risk Report and included in
Confidential Appendix E-1.

FEI also retained Validation Estimating to complete an escalation estimate and a quantitative
analysis using an integrated parametric and expected value methodology based on AACE 42R.
This analysis is described in the report titled “Capital Cost and Schedule Risk Analysis and
Contingency Estimate,” dated November 15, 2020 and provided in Confidential Appendix E-3.

Validation Estimating facilitated a series of risk workshops to evaluate the systemic and project-
specific risks with the extended project team. Following the acquisition of these required risk
inputs, this independent expert quantified the contingency to adequately address Project risks
over a multi-year execution timeframe. This risk quantification applies a hybrid approach that
combines a parametric model analysis for systemic risks based on empirical knowledge, and an
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expected value analysis for project specific risks, which assesses probability of occurrence and
integrates anticipated cost and schedule impacts. The hybrid approach is in accordance with
AACE International Recommended Practices and is documented in the report titled “Capital
Cost and Schedule Risk Analysis and Contingency Estimate”, dated November 15, 2020 and
provided in Confidential Appendix E-3 and is based upon:

e 40R-08 Contingency Estimating — General Principles;
e 42R-08 Risk Analysis and Contingency Determination Using Parametric Estimating; and

e 65R-11 Integrated Cost and Schedule Risk Analysis and Contingency Determination
Using Expected Value.

The risk analysis was used to establish a contingency percentage (10 percent) that aligns with
the P50 confidence level, based on the current understanding of the Project’s risk profile,
discrete project risks and to account for possible scope changes.

5.10.2.1 Risk Identification Planning

The risk identification and qualitative analysis was completed using the AACE International
Recommended Practice 62R-11: Risk Assessment: Identification and Qualitative Analysis
(Revision May 11, 2012) (AACE 62R-11) as a guide. First, the risks were identified by Stantec
and FEI through a risk workshop facilitated by YPCI in June 2020. Furthermore, the risk
analyses and identification workshops were collaboratively undertaken with YPCI in August and
September 2020, resulting in:

e The risk response actions; and

e The risk likelihood and consequence scales used for the Project are based on the 5 by 5
risk assessment matrix recommended in AACE 62R-11 which is illustrated in Figure 5-8.

Figure 5-8: Risk Assessment Matrix

Risk Impact Category

CTS TIMC Scope, Cost, Schedule, Performance, Quality
Impact

Likelihood (Probability) | Very Low Low Medium

very High (>50%)

High (5-50%)

Medium (1-5%)
Low (0.1-1.0%)
Very Low (<0.1%) 2 3

5.10.2.2 Risk Register, Qualitative Assessment and Action Plan

The risk identification process identified a number of risks, which were tabulated and included in
the YPCI’'s Risk Report’s risk register (Confidential Appendix E-2). The risk response actions to
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deal with the identified risks were also recorded in the risk register. Once the risks were
identified, a qualitative analysis was completed to prioritize or rank the risks so that the Project
team could focus on risk response actions and recommendations. Through this qualitative
process, a likelihood and consequence rating was assigned to each identified risks using the
risk assessment matrix noted above.

Probabilistic methods provide a distribution of possible cost and duration outcomes. This allows
the decision maker to select a risk funding level to meet their objectives. The first objective is to
fund a contingency budget, which per AACE is money or duration that is “expected to be
expended” within the business scope, usually under authority of the project manager. For “risk
neutral” strategies, the Validation Estimating recommends funding contingency at the mean
(expected value); however, the P50 (median) level is often used.

As a result, FEI's recommended contingency for the Project is 10 percent at the P50 confidence
level. Contingency is typically expected to be spent and is used as an allocation for risks that
are known and likely to be encountered during Project execution with a relatively high level of
certainty.

5.11 Post ProJECT WORK

Once the pipeline and facility modifications described in the sections above have been
completed for each of the pipelines in the CTS, FEI will undertake the following work:

1. FEI will run EMAT ILI Tools in the CTS pipelines as they become ready;

2. The results of the EMAT ILI tool run will be used to inform integrity digs and repairs,
as required; and,

3. Segments with poor quality EMAT ILI data may need further investigation into the
presence of cracking threats.

A description of each of these activities is provided in the Table 5-15 below, including the type of
cost and likely timing.

Table 5-15: ILI Activities

Activity Cost Type Timing
Run EMAT ILI Tools in the CTS: Capital Initial runs to begin in
With the required pipeline and facility alterations complete, FEI 2024. Runs will
will schedule and run the EMAT ILI tools in each pipeline. It is continue through the
estimated that these tools will need to be run at least every useful life of the
seven years to monitor the growth of crack-like threats to the asset.

pipeline and to provide information on where FEI needs to
respond to and repair any crack-like threats. The actual run
frequency for each pipeline will be determined after the initial
baseline run, once the condition of the pipeline (with regard to
the crack-like features) is better understood.
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Activity Cost Type Timing
Perform Integrity Digs and Repairs: o&M 2024 through 2030
Informed by the information gathered by the EMAT ILI tool run, Integrity Digs for
FEI will perform Integrity Digs to validate the data and repair validation and repair
integrity concerns on the pipeline. will start shortly after
Interpretation of the EMAT ILI tool data is iterative, and consists the EMAT ILI run, and
of a review of the data and then field validation. There may be may continue up to
multiple phases of integrity digs associated with the same three years after the
EMAT ILI tool run, with the information gathered from the run.
validation digs fed back into the data analysis.
In-Ditch Inspection of EMAT ILI Tool Blind Spots: O&M or 2027 through 2032

If, once the validation digs are complete, there remain sections ~ Capital, in o Report for
of the pipeline with deficiencies in the collected data (blind acgordance the EMAT ILI run is a
spots), FEI will evaluate the sections to determine whether ~ With FEI's 0" i

! T y input for defining
further work needs to be done to ensure adequate risk Capitalization these projects, and is
identification and mitigation. This evaluation will be based on Policy likely to take WO to

the following factors: three years to receive
1. The severity of the data degradation; following a tool run.

2. The condition of the rest of the pipeline;
3. The percent coverage of the tool; and
4. The location of the blind spots.

Where required by the evaluation, discrete projects will be
raised to mitigate SCC risk at these blind spots. A committee of
FEI subject matter experts will determine the length of pipe that
needs to be addressed and the method that will be applied to
mitigate SCC. Integrity management methods including
pipeline replacement (PLR) or pipeline exposure and recoat
(PLE) may be used in localized applications where blind spots
have occurred and where altering the pipeline to obtain high
quality EMAT ILI data is not feasible.

To manage the additional work associated with FEI's transmission system integrity
management activities as described above, FEI will require additional headcount in its System
Integrity, Gas Control, and Operations departments, as well as new double block and bleed
tools to perform repair work. The extent of post project work required cannot be confirmed until
the EMAT ILI tool has been run on each pipeline, integrity digs have been performed, and
results interpreted.

FEI will request approval of the incremental increase in O&M or Sustainment Capital either in
the MRP Capital Forecast Update filed as part of the 2023 Annual Review, or in the next MRP
or RRA filing, depending on when the runs are planned. As integrity digs have been approved
for flow-through treatment during the term of the MRP, FEI will bring forward requests for any
additional integrity dig costs that are associated with the capabilities enabled by the CTS TIMC
Project in its annual reviews under the MRP.
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5.12 ConcLuUSsION

In this section, FEI described the proposed CTS TIMC Project in detail. In the Project, FEI will
perform pipeline and facility modifications required to ready the CTS for EMAT in-line
inspection. After the Project, FEI expects additional resource and material needs because of the
EMAT findings following the completion of the Project.
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6. PROJECT COSTS, FINANCIAL ANALYSIS, ACCOUNTING
TREATMENT AND RATE IMPACT

6.1 INTRODUCTION

The CTS TIMC Project has a Total Cost Estimate of $137.8 million. This section describes the
actual and forecast costs in the TIMC Development Cost deferral account, provides a
breakdown of the Project costs, summarizes the financial analysis, and details the accounting
treatment of capital costs and rate impact of the Project.

6.2 T7/MC DEVELOPMENT COST DEFERRAL ACCOUNT

As discussed in sections 1.2.2 and 5.3, FEI received BCUC approval with Order G-237-18,
granting the creation of the non-rate base TIMC Development Cost deferral account. The
deferral account was approved to attract a WACC return, with disposition to be proposed in a
future application.

Costs captured in the TIMC deferral account include Preliminary Stage Development Costs,
Pre-Construction Development Costs, and Application Costs:

e Preliminary Stage Development Costs consist of the QRA of FEI's transmission pipeline
assets and the EMAT ILI Pilot project costs as discussed in Section 5.3.2.

e The Pre-Construction Development Costs include the costs related to front-end
engineering and design, CPCN development costs including environmental
assessments, First Nations and stakeholder consultations.

e CPCN application costs consist of costs for the regulatory process to review the
Application. The cost estimate is based on a written process with two rounds of IRs and
one workshop. The forecast application costs included are in line with the final costs for
the IGU CPCN Application, adjusted to include the new Residential Consumers
Intervener Group.

As set out in the Table 6-1 below, the December 31, 2020 ending balance in the TIMC deferral
account is $9.2 million, based on gross costs of $23.7 million and $1.2 million of WACC return,
less $9.3 million transferred to construction work-in-progress, less tax recovery of $6.4 million.
The $9.3 million of construction work-in-progress that will be part of the Project capital cost was
based on a year-end financial review of the deferral costs to determine which ones would be
eligible for capitalization.

In 2021, FEI forecasts to spend $9.5 million on the last stages of Pre-Construction Development
and $0.5 million on Application Costs. The $9.5 million of Pre-Construction Development Costs
includes $3.9 million of costs related to QRA sustainment and EMAT inspections that will be

SECTION 6: PROJECT COSTS, FINANCIAL ANALYSIS, ACCOUNTING TREATMENT AND RATE IMPACT PAGE 120



16
17
18
19
20

21
22
23
24

25

26
27
28

FORTISBC ENERGY INC. FORTIS BC
CTS TIMC PROJECT CPCN APPLICATION

capitalized. The forecast costs related to project scoping, planning, development, and regulatory
proceeding costs will remain in the deferral.

Table 6-1: TIMC Development and Deferral Costs ($000s)

Actual Costs ending December 31, 2020 2021 - Estimated Costs

Pre-

Construction CPCN

Development Application Total 2021
Costs Costs Estimated Costs

(4)

Preliminary Pre-

Stage Construction
Development  Development Total
Costs Costs Pre-2021 Costs
(1)

Particular

Total
Column3+6

(7)

1 |Pre-Tax Costs* 14,641 9,100 23,741 6,573 510 7,083 30,824
2 |Contingency 2 2,900 41 2,941 2,941
3 |Subtotal: Development Costs 14,641 9,100 23,741 9,473 551 10,024 33,765
4 |Income Tax Recovery (3,953) (2,457) (6,410) (2,558) (149) (2,707) (9,117)
5 |Financing, WACC after tax 1,004 240 1,244 587 11 598 1,842
6 |Subtotal: Costs after tax and AFUDC 11,691 6,883 18,574 7,503 413 7,916 26,490
7 |Cost Capitalized® (9,340) (9,340) (3,907) - (3,907) (13,247)
8 |Total Deferral Costs 11,691 (2,457) 9,234 3,596 413 4,009 13,243
Notes:

1 Column 7 agrees to Table 5-3.

2 A portion of total project contingency seen in row 5 in table 6-2 has been allocated to the forecast
development costs.

3 Cost Capitalized include Pre-Tax Costs, Contingency, and Financing WACC.

In total, FEI forecasts $33.8 million in gross development costs including contingency, less $9.1
million in income tax recovery, plus $1.8 million in financing costs, resulting in $26.5 million in
development costs. FEI will capitalize $13.2 million of development costs related to the base
line QRA, QRA sustainment, and EMAT inspections. This results in $13.2 million in
development costs remaining in the deferral account at December 31, 2021.

FEI proposes to recover the balance of costs in the deferral account associated with the
development of the CTS TIMC Application estimated at $13.2 million by amortizing the
December 31, 2021 actual balance of those costs over 3 years commencing in 2022. The
capitalized development costs, also estimated at $13.2 million, will enter rate base at January 1,
2022.

Note that FEI will continue to record costs associated with the future ITS TIMC application in the
same deferral account, but these costs will be tracked and recorded separately from the CTS
TIMC development costs and disposition will be requested as part of the ITS TIMC CPCN
application.

6.3 SummMARY OF PROJECT COSTS

Table 6-2 below summarizes the total Project costs including pipeline and stations construction
costs, project management and owner’s costs, contingency, project development costs, and
AFUDC, in both 2020 and as-spent dollars.

SECTION 6: PROJECT COSTS, FINANCIAL ANALYSIS, ACCOUNTING TREATMENT AND RATE IMPACT PAaGE 121




© 0o ~NO Ol h~ W

10
11
12

13
14

FORTISBC ENERGY INC.
CTS TIMC PROJECT CPCN APPLICATION

FORTIS BC

Table 6-2: Summary of Forecast Capital and Deferred Costs ($millions)

Line Item 2020$ As-Spent Reference
1 | Pipeline Construction Costs 35.895 38.930 |Section 5.4 and Confidential Appendix D-4
2 | Stations Construction Costs 36.470 39.266 |Section 5.5 and Confidential Appendix D-4
3 | Project Management and Owner's Costs 15.247 16.166 [Section 5.10
4 [Subtotal Project Capital Cost 87.613 94.362
5 | Contingency 14.691 15.624 (Section 5.10.2 and Confidential Appendix E-3
6 |Subtotal Contingency 14.691 15.624
7 | CPCN Application Costs 0.500 0.510 [Section 6.3.2
8 | Preliminary Stage Development Costs 18.366 18.436 (Section 6.3.2
9 | Pre-Construction Development Costs 11.847 11.878 [Section 6.3.2
10 [Subtotal Development and Deferral Costs 30.714 30.824 [Table 6-1, Row 1, Col 7
11 | AFUDC 6.150 [Table 6-3, Row 21, Col 5
12 | Tax Offset (9.117)|Table 6-3, Row 21, Col 4
13 [Total Project Cost 133.018 137.843 [Table 6-3, Row 19, Col 7

6.4 FINANCIAL ANALYSIS

FEI has performed a financial evaluation of the Project based on the present value (PV) of the
incremental revenue requirement and the levelized delivery rate impact to FEI's non-bypass
customers over a 70-year analysis period. The 70-year analysis period is based on a 65 year
post-project analysis period plus five prior years. The five prior years, 2021-2024, relate to the
construction period, and the subsequent year, 2025, relates to the project close out period. All
new assets will be in-service by January 1, 2026. The 65-year post-project analysis period is the
average service life (ASL) of transmission mains pooled asset account 46500 as detailed in
FEI's 2017 depreciation study approved with Order G-165-20 as part of FEI's 2020-2024 Multi-

Year Rate Plan (MRP) Application.

Table 6-3 below provides the breakdown of the Project capital costs of $137.843 million (as-
spent dollars) into asset and deferral account components.
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Table 6-3: Summary of Forecast Capital and Deferred Costs ($millions)

Line Particular As-Spent Owners Costs Contingency Tax Offset AFUDC Total Reference *
(1) (2) (3) (4) (5) (6)
1 |Pipeline Construction:
2 46500 - Mains Installation 38.930 8.048 7.945 1.949 56.873 |Schedule 6, Line 10 + Line 19, Years 2021-2025
3 Subtotal Pipeline Construction 38.930 8.048 7.945 1.949 56.873 |Line 2
4 [Station Construction:
5 46500 - Mains Installation 31.412 6.494 3.791 1.383 43.081 |Schedule 6, Line 11 + Line 20, Years 2021-2025
6 46710 - Measuring and Regulating Equipment 3.927 0.812 0.474 0.173 5.385 |Schedule 6, Line 12 + Line 21, Years 2021-2025
7 46720 - Telemetry 3.927 0.812 0.474 0.173 5.385 |Schedule 6, Line 13 + Line 22 Years 2021-2025
8 | Subtotal Station Construction 39.266 8.118 4.738 1.729 53.851 |Line 5+Line 6+Line 7
9
10 |Capitalized Development Costs:
11 [Pre-Construction Development Costs - 46520 Mains Inspection 2 11.878 1.130 0.869 13.877 [Schedule 6, Lines 3+7+15+24, Years 2021-2025
12 | Subtotal TIMC Capitalized Development Costs 11.878 - 1.130 - 0.869 13.877 |Line 11
13 [TIMC Deferral Additions:
14 Application & Preliminary Stage Development Costs 18.946 1.811 (5.605)| 1.602 16.755
15 Tax Offset on Pre-Construction Development Costs (3.512) (3.512)
16 | Subtotal TIMC Deferral Additions 18.946 - 1.811 (9.117)| 1.602 13.243 [Schedule 9, Line 9, Year 2021
17 [Total TIMC Deferral and Capitlized Development Costs 30.824 - 2.941 (9.117)| 2.472 27.120 [Line 12 +Line 17
18
19 [Total 109.019 16.166 15.624 (9.117)| 6.150 | 137.843 |Line 3 +Line 8+ Line 12 + Line 16
Notes:

1 Reference refers to Appendix G-2 Financial Schedules

2 $0.869 million AFUDC amount includes $0.240 million WACC transferred from the TIMC deferral
account and $0.630 million AFUDC on capital costs

Table 6-4 below summarizes the financial analysis based on the assumptions discussed in this
section. The present value of the incremental revenue requirement is approximately $147.460
million and the levelized delivery rate impact is 0.94 percent.

Details of the financial evaluation of the Project can be found in the financial schedules included
in Confidential Appendix G-2.

Table 6-4: Financial Analysis of the Project ($millions)

Reference

Particul
articuiar (Confidential Appendix Financial Schedules)

Project®

1 |Total Charged to Gas Plant in Service ($ millions) 124.600 |Schedule 6, Line 35, less Table 6-4 Line 4
2 |Total Project Deferral Cost 13.243 (Schedule 9, Line 2+ Line 7

3 |Total Project Cost - Excluding Sustainment Capital ($ millions) 137.843 |Sum of Line 1 & Line 2

4 |Sustainment Capital b 84.983 |Schedule 6, Sum of lines 12 & 13, 2026-2090
5 |Total Project Cost - Including Sustainment Capital ($ millions) 222.826 |Sum of Line 3 & Line 4

6 |Incremental Rate Base in 2026 ($ millions) 107.257 |Schedule 5 Line 19 (2026)

7 |Incremental Revenue Requirement in 2026 ($ millions) 11.588 |Schedule 1 Line 11, (2026)

8 |PV of Incremental Revenue Requirement 70 Years ($ millions) 147.460 |Schedule 10, Line 25

9 |Net Cash Flow NPV 70 Years (S millions) (4.718)|Schedule 11, Line 17

10

11 |Delivery Rate Impact in 2026 (%) 1.32%|Schedule 10, Line 28 (2026)

12 [Levelized Delivery Rate Impact 70 years (%) 0.94%|Schedule 10, Line 32

13 |Levelized Delivery Rate Impact 70 years (S/GJ) 0.042 |Schedule 10, Line 45

Notes:
a Confidential Appendix G-2 — Financial Schedules

b Sustainment Capital allowance included to refresh end of life Telemetry and Measuring Equipment,
original estimate inflated at 2 percent per annum every 11 years
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6.5 ACCOUNTING TREATMENT

6.5.1 Treatment of Capital Costs

Consistent with FEI's approved CPCN treatment, the capital costs of the Project will be held in
Capital Work In Process, attracting AFUDC®’. As construction is completed on the various
assets included in the Project, the assets will be commissioned and placed into service. The
assets will enter rate base on January 1 of the year following their in-service date by adding the
capital cost of the assets into the appropriate plant asset accounts. Depreciation of the assets
included in FEI's rate base will begin the year that they enter rate base.

6.5.2 Rate Impact

As discussed above, FEI expects to complete construction of the Project in 2024 with final cloe
out activities in 2025, such that the last of the assets enter rate base on January 1, 2026.
Combined with the amortization of the deferral account costs beginning in 2022, the incremental
impact to customer delivery rates will change each year from 2022 to 2026 as set out in the
table below. Table 6-5 sets out the annual delivery rate impact compared to the 2021 non-
bypass revenue requirement and the incremental annual delivery rate impact in percentage
terms for years 2022 to 2026 of the Project.

Table 6-5: Summary of Rate Impact of the Project

Project Rate Impacts 2022 2023 2024 2025 2026
Annual Delivery Margin, Incremental to 2021 Approved, Non-Bypass (Smillions) 10.726 11.004 10.691 11.461 11.588
% Increase to 2021 Approved Delivery Margin, Non-Bypass 1.22% 1.25% 1.22% 1.30% 1.32%
Incremental % Delivery Rate Impact (Year-over-Year) 1.22% 0.03% -0.04% 0.09% 0.01%
Average Annual % Delivery Rate Impact ( 5 years, 2022-2026) 0.26%
Average Annual Delivery Rate Impact ( 5 years, 2022-2026), $/GJ 0.013
Cumulative % Delivery Rate Impact (5 years, 2022-2026) 1.32%
Cumulative Delivery Rate Impact (5 years, 2022-2026), $/GJ 0.066

The Project will result in an estimated cumulative delivery rate impact of 1.32 percent by 2026
when all construction is completed and all capital costs have entered FEIl's rate base. The
average annual delivery rate impact over the five years from 2022 to 2026 is estimated to be
0.26 percent annually or $0.013 per GJ annually. For a typical FEI residential customer
consuming 90 GJ per year, this would equate to an average bill increase of approximately $1.19
per year over the five years, or $5.96 cumulatively by 2026.

6.6 CoNncLUSION

In summary, the CTS TIMC Project has a Total Cost Estimate of $137.8 million and will result in
an estimated delivery rate impact of 1.32 percent in 2026 when all construction is complete and
after all assets are placed in service. For a typical FEI residential customer consuming 90 GJs
per year, this would equate to an approximate average bill increase of $5.96 per year.

87 FEI's 2021 AFUDC rate is 5.47 percent, which is equal to the after-tax weighted average cost of capital.
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7. ENVIRONMENT AND ARCHAEOLOGY

7.1 INTRODUCTION

FEI is committed to delivering safe and reliable energy in an environmentally responsible
manner to all the communities that it serves. Based on its preliminary environmental and
archaeological assessment, FEI expects that the Project’s scope, which is confined to existing
rights of way and facilities, will have low to moderate environmental and archaeological impacts.

The Environmental Overview Assessment (EOA) of the Project concludes that the
environmental risk of the Project is low to moderate (Appendix H). FEI will mitigate the potential
environmental impacts of the Project through the implementation of standard best management
practices and mitigation measures. FEI will also minimize the impacts to construction timelines
and costs resulting from encountering species at risk, fish habitat, or contaminated soil or
groundwater through additional investigations during the detailed engineering phase prior to
construction.

FEI assessed the Project for high-level archaeological constraints in an Archaeological
Constraints Report (ACR), included as Appendix I. The ACR concluded that the events and
facilities may have elevated archaeological potential, with the exception of Fraser Gate Station
which has low archaeological potential. No registered archaeological or heritage sites overlap
with the Project footprint. As recommended by its archaeological consultant and to further
assess the Project’s potential archaeological impacts, in 2021 FEI will be conducting an
Archaeological Overview Assessment (AOA) to determine archaeological potential, and an
Archaeological Impact Assessment (AIA) for areas assessed as having elevated or high
archaeological potential in the AOA. The AIA will provide a detailed assessment to allow for
development of site-specific mitigation strategies to offset any potential impacts associated with
the Project. If the results of the AIA determine that work is to take place in proximity to
archaeological sites, monitoring during excavation works will be conducted, as per the
recommendations of the archaeologist.

The remainder of this section is organized as follows:

e Section 7.2 describes the potential environmental impacts identified through the EOA
and how these impacts can be mitigated through additional assessment, the
implementation of best management practices and mitigation measures, and municipal,
regional, provincial and federal permitting processes.

e Section 7.3 describes the potential archaeological impacts identified by the preliminary
archaeological constraints assessment and how these impacts can be mitigated through
additional assessment, the implementation of standard best management practices, and
provincial and Indigenous permitting processes.
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7.2 ENVIRONMENT

In this section, FEI describes its approach and plan with respect to the identification,
management, and mitigation of potential environmental impacts associated with the Project.

Stantec Consulting Ltd. (Stantec)®® was retained to complete an EOA of the pipeline events,
comprising of the replacement of 13 heavy wall pipeline segments within the existing rights of
way of six CTS pipelines, and 13 alterations to existing facilities.®® The EOA provides a basis for
the completion of detailed assessments and preparation of environmental management plans
prior to construction commencement.

The EOA was based on a combination of a desktop review of available information and
preliminary field reconnaissance surveys. The assessment was completed to identify and
describe the potential impacts to the biophysical environment from the Project and determine
recommended impact mitigation. Detailed descriptions of potential impacts to the biophysical
environment and recommended mitigations can be found in Section 5.0 of the EOA Report filed
as Appendix H.

As described in the EOA, potential Project impacts vary by location but may include disturbance
to environmental features such as terrestrial and aquatic resources, species at risk, and soils.

Based on this preliminary assessment, the overall environmental risk of the Project is low to
moderate. Any potential environmental impacts from the Project can be mitigated through the
application of standard environmental best management practices and mitigation measures.

7.2.1  Environmental Overview Assessment (EOA)

The results of the work completed by Stantec are outlined in the EOA (Appendix H), including a
review and description of environmental resources which may be impacted by, or influence,
Project construction. In particular, the EOA identifies significant natural features, such as fish,
wildlife, and terrestrial habitat that could potentially be impacted by Project construction, as well
as environmental constraints that could impact the Project’s construction costs and schedule.
The EOA also identifies land use across the Project footprint and locations where soil, trench
water, or groundwater contamination may be present, which could impact the Project’s
construction costs, and schedule. These impact areas are summarized in the following sections:

e Land use;

e Contaminated sites (water and soil);

e Fish and fish habitat;

e Vegetation (including noxious plants); and

o Wildlife (including species at risk).

68 Stantec is a multi-discipline consulting company that provide professional expertise in environmental sciences,
social sciences, and engineering.
69 Refer to Table 5-1 and as described in detail in Sections 5.4 and 5.4
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Section 5.0 of the EOA also identifies proposed best management practices and mitigation
measures to minimize effects to significant natural features. The EOA references three study
areas:

e Field assessment study area — a 10 m buffer on either side of the centreline (20 m total
width);

o Wildlife study area — a 1 km buffer on either side of the centreline (2 km total width), and
surrounding the facilities; and

¢ Contaminated sites study area — a 250 m buffer on both sides of the centreline (500 m
total width) and surrounding the facilities.

Some identified environmental resources are within a study area, but not within the Project
footprint (e.g., wildlife). As such, these features will be considered further during the Project’s
detailed engineering phase.

7.2.1.1 Current Land Use

Land use varies across the Project, covering six municipalities in the Lower Mainland.
Depending on the length of the pipe segment, the proposed pipeline events may overlap with
more than one land use category as designated by municipal official community plans. While
facilities are considered to be industrial land, the land use surrounding each facility varies. Table
7-1 provides the current land use of the pipeline events and facilities within the Project’s scope.
Additional details regarding land use is also provided in section 3.2 of the EOA (Appendix H).

Table 7-1: Land Use
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Pipelines
TIL BEN 323, Event 3 X
TIL BEN 323, Event 5 X
TIL FRA 508, Event 1 X
TIL FRA 508, Event 6 X
LIV COQ 323, Event 9 X
HUN NIC 762, Event 36 X
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Land Use

©
‘=
=
0
>
o°
=

Residential / Urban
Commercial /
Industrial
Agricultural / Rural
Greenspace

Pipelines
HUN NIC 762, Event 41
CPH BUR 508, Event 1
CPH BUR 508, Event4 /5 X X
CPH BUR 508, Event 9 X
CPH NOO BUR, Event 14 X
CPH NOO BUR, Event 20 X
HUN ROE 1067, Event 12 X
Facilities

x
x

X

Benson Regulating Station X
Tilbury LNG Plant X
Tilbury Regulating Station X

Faser Gate Station X
Nichol Valve Station
Roebuck Valve Station X
Port Mann Valve Station X

X
X

Linvingston Regulating Station X

Cape Horn Regulating Station X

Coquitlam Regulating Station X
Noons Creek Valve Assembly X

Huntington Control Station X

Anmore Regulating Station X

7.2.1.2 Contaminated Sites

Locations where there is a medium to high potential for encountering soil or groundwater
contamination within the Project footprint may impact the Project’s construction cost, and
schedule. These areas are defined as Areas of Potential Environmental Concern (APEC)s.

Five APECs were identified in the contaminated sites study area and are summarized in the
EOA (Appendix H) and in Table 7-2 below. FEI has not yet analysed soil used as fill on the
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exiting right-of-way for contamination. Prior to or during construction, these soils will be
assessed to assist in identification of appropriate disposal facilities.

Table 7-2: Registered Contaminated Sites and APECs Overlapping with Project Components

Distance
Pipeline APEC Address from Description
Event
HUN NIC 762, Event 41 9470 192 Onsite Large commercial vehicle storage

Street, Surrey
7389 River : Husky fuel service station

TIL FRA 508, Event 1 Road, Delta Onsite 2014: waste generator (fuel)
34 -7621 35m

TIL FRA 508, Event 1 \éiﬂgage Way, southwest Dry-cleaning facility

775 Mariner 15m

CPHNOO 508, Event 14 Way, Coquitlam | southwest

Fire station

Natural gas processing
7651 Hopcott Onsite 2014: further investigation
Road, Delta required by BC Ministry of
Environment and Climate Change

TIL LNG, Tilbury LNG Plant

FEI will undertake further assessment of APECs during the detailed engineering phase of the
Project to minimize the risk they may pose to the Project’s construction costs and schedule.

7.2.1.3 Fish and Fish Habitat

The EOA assessed the potential for watercourses (e.g., stream, ditch, or wetland) and fish
species at risk within the Project study area. As set out in Table 7-3 below, six events are
located within 30 m of a watercourse.

Two fish species of conservation concern also occur within 1 km of Project components: white
sturgeon and Salish sucker. Neither are expected to be impacted by Project construction.

Table 7-3: Aquatic Resources in Proximity to Project Components

Approx. Distance to Waterbody Provincial Waterbody

Waterbody Type Classification
10 m from Burns Bog Wetland,
TIL BEN 323, Event 3 5 m from ditches ditches S4
TIL BEN 323, Event 5 2m Ditch S4
TIL FRA 508, Event 6 12m Ditch S3
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Approx. Distance to Waterbody Provincial Waterbody
Waterbody Type Classification
CPH NOO 500, Event 4 Om (trenphless Ditches, S3- Dltches'beS|de
crossing) wetland Lougheed Highway
CPH NOO 500, Event 5 Om (tren_chless Ditches, S3- Dltches_beS|de
crossing) wetland Lougheed Highway
CPH NOO 500, Event 20 15m Ditch NCD"°

7.2.1.4 Vegetation
Vegetation resources including plant species at risk, ecological communities at risk, and noxious
plant species were reviewed as a part of the EOA. The following vegetation resources were
identified:

¢ One plant species at risk with potential to occur in or adjacent to the Project study area,

e One ecological community at risk with potential to occur in or adjacent to the Project
study area; and

e Six noxious plant species with potential to occur or having mapped occurrences within
the Project study area.

7.2.1.5 Wildlife
The wildlife study area was reviewed using a desktop review to determine use by known wildlife
and species at risk, and to assess the species’ potential presence.

e Twelve wildlife species of conservation concern have been recorded within 1 km of
Project events.

o Eight events are within 3 km of Critical Habitat.

o Two of these events overlap with designated Critical Habitat (CPH NOO 508,
Event 4 & 5).

Section 3.0 of the EOA (Appendix H) describes the presence of these and other terrestrial
resources occurring on or near Project components, such as patches of mature forest.

7.2.2 Implementation of Best Management Practices & Mitigation Measures

Section 5.0 of the EOA (Appendix H) describes best management practices and mitigation
measures to minimize and avoid potential negative effects of the Project, including:

70 NCD - Non-classified Drainage
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¢ Design considerations to avoid potential environmental effects where practicable;
e Apply best practices for managing noxious plants;

e Adhere to general wildlife measures;

o Complete fish and wildlife salvages;

¢ Minimize vegetation removal; and

o Adhere to least-risk timing windows (e.g., bird nesting and fish spawning seasons) to
protect fish species, breeding birds, and sensitive periods for other wildlife species.

During construction, FEI will follow the best management practices and mitigation measures
identified in the EOA as applicable to the Project.

7.2.3 Permitting

Based on the results of the EOA completed by Stantec, the Project will likely require
permitting/authorization under the legislation, regulations, and bylaws described in Section 5 of
this Application.

During the detailed engineering phase of this Project, FEI will undertake further environmental
assessments to confirm permitting requirements and will apply for permits as required. The
permits identified at this time are based on the current level of Project engineering and may
change during the detailed engineering phase.

7.2.4 Further Plans

Environmental constraints and potential environmental effects related to the Project will be
further assessed and documented during the detailed engineering phase of the Project. The
detailed engineering phase will include assessment of vegetation, fish and wildlife and their
habitat, contaminated soils, and surface/ground water resources.

FEI will develop site specific mitigation strategies, as described in the Section 5.0 of the EOA
(Appendix H), to offset any potential impacts associated with the Project and potential impacts
caused by the environment (e.g., weather events). All required environmental permits and
approvals for the Project will be identified and applied for prior to construction of the Project.

Detailed environmental specifications will be prepared as part of the Project tendering process
to ensure that contractors are aware of the Project’s environmental requirements, in addition to
FEI's internal environmental standards and requirements. Contractors will be required to review
and abide by the project-specific Environmental Management Plan (required as a part of the
application to the BCOGC), submit task-specific Environmental Protection Plans, and retain the
services of environmental monitor(s) prior to commencement of construction activities for the
Project.
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Environmental monitoring will be undertaken during all sensitive aspects of the work program.
The purpose of environmental monitoring during construction is to oversee the natural and
social environments, to monitor for any adverse effects, and to verify that the construction site is
returned to pre-construction conditions as soon as possible. This includes monitoring
compliance with applicable environmental legislation, regulations, industry standards, and
project permit conditions, including any notification requirements or conditions set by the
regulator. The environmental monitor will provide inspection of contractor environmental
mitigation measures and respond to any environmental issues that may develop during
construction. They will have “stop work authority” in the event that works underway are deemed
to pose a potential impact to the natural environment.

FEI will also retain the services of a qualified environmental professional to undertake
environmental auditing inspections. The environmental auditor will review environmental
monitoring reports, inspect the contractor’s environmental mitigation and protection measures,
and ensure compliance with requirements of the Environmental Management Plan,
Environmental Protection Plans, and applicable permits. Post-construction inspections will also
be conducted to ascertain the success of the restoration effort and mitigation measures,
including any notification requirements or conditions set by the regulator.

7.3 ARCHAEOLOGY

FEI retained Stantec to complete an ACR of the Project to assess archaeological and/or cultural
heritage resources within the Project area (Archaeological Constraints Report - Appendix ). The
ACR determined the necessity and, as required, the scope of additional archaeological
assessments (e.g., AOA and AIA) prior to the commencement of ground disturbing activities.
Due to the current Project schedule, FEI will be conducting an AOA during the detailed
engineering design phase.

The ACR consisted of a desktop review that examined an existing archaeological potential
model for the Project components, queries of the Remote Access to Archaeological Data
application, Provincial Archaeological Report Library, Provincial Consultative Areas Database,
and orthophoto imagery. The AOA will be conducted once FEI's archaeologist obtains the
necessary permits from Indigenous groups

7.3.1  Archaeology Constraints Report

The ACR encompassed the 13 events and 13 facilities that form the Project’'s components. As
part of the ACR, Stantec reviewed a range of environmental, archaeological, cultural and
historical information and assessed the Project for high-level archaeological potential and
overlap with known archaeological and historic heritage sites.

The ACR did not identify any registered archaeological sites or registered historic heritage sites
overlapping the Project study area. The HUN ROE 1067 Event 12 and Huntington facility are
within areas of modelled high archaeological potential, and will require AIA work. Fraser Gate
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Station was assessed by Stantec in 2014 during the development of the Lower Mainland
Intermediate Pressure System Upgrade Project as having low archaeological potential,
therefore no further archaeological assessment is required. The remaining 12 events and 11
facilities have no modelled archaeological potential and an AOA is therefore recommended to
assess archaeological potential and to confirm where AIA will be conducted.

The objective of the AOA will be to identify archaeological and historic heritage resources within
the Project footprint and, if present, to evaluate impacts to those resources as a result of the
Project and to provide recommendations to effectively manage the impacts to those resources
stemming from the Project. It is expected that the AOA will begin during the detailed engineering
phase of the Project, once Indigenous cultural heritage permits have been obtained. At a
minimum, AIA has been recommended at seven events and four facilities for areas where
ground disturbance activities are anticipated. The AIA will provide a detailed assessment to
allow for development of site specific mitigation strategies to manage any potential impacts to
archaeological and historic heritage sites associated with the Project.

A permit will be required under Section 12.2 of the Heritage Conservation Act (HCA) in order to
undertake AIA activities. FEI will obtain any Indigenous cultural heritage permits that are
applicable at the time of the AOA and AIA. AIA work will be completed where Project
components overlap with areas of moderate or high archaeological potential identified during
the AOA. AIA work may begin during the detailed engineering phase and continue throughout
construction, especially in areas of potentially deep buried cultural deposits.

7.3.2 Participation of Indigenous Groups

As the ACR was a desktop review, Indigenous groups with an interest in the Project area were
not notified. However, prior to the onset of the AOA and AIA, Indigenous groups will be
contacted and, where applicable, Indigenous cultural heritage permits will be obtained. The
notification will outline the intended work, invite community members to participate in the AOA
and AlA, and, upon completion of the draft reports, these groups will be offered an opportunity
to provide additional information or comments. Please refer to Section 8.3 of this Application for
detailed information regarding Indigenous engagement.

Based on Consultative Areas Database (CAD) the following Indigenous groups will be contacted
as a part of the AOA and AlA:

Indigenous Groups

Cowichan Tribes Seabird Island Band

Halalt First Nation Semiahmoo First Nation
Katzie First Nation Shxw’ow’hamel First Nation
Kwantlen First Nation Skawahlook First Nation
Kwikwetlem First Nation Soowahlie First Nation
Lake Cowichan First Nation Squamish Nation

Leqg'a:mel First Nation St6:16 Tribal Council
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Indigenous Groups

Lyackson First Nation St6:16 Nation

Matsqui First Nation Sumas First Nation
Musqueam Indian Band Stz’'uminus First Nation
Penelakut Tribe Tsawwassen First Nation
Peters First Nation Tseil-Waututh Nation

Of these, Musqueam Indian Band, Kwantlen First Nation, Squamish Nation, Tsleil-Waututh
Nation, and the St6:10 Research and Resource Management Centre currently maintain cultural
heritage permitting systems.

7.3.3 Further Plans

Potential impacts to archaeological and historic heritage sites will be further assessed during the
AOA and AIA, which will be initiated during the detailed engineering phase of the Project. The
AOA will recommend locations where the AIA will be undertaken. It is anticipated that the
majority of AIA will be completed prior to construction, though it is understood that
archaeological monitoring of portions of the Project may have to be conducted concurrently with
construction (e.g., areas with potentially deep buried resources, access constraints or where
ground conditions are not suitable for manual testing). HCA and Indigenous cultural heritage
permits will be obtained during the detailed engineering phase of the Project and, if necessary,
during the construction phase of the Project.

The Project's Envionmental Management Plan, which will include mitigations and
recommendations to avoid impact to archaeological resources, will be prepared and included in
the contractor RFP documents. The Envionmental Management Plan is also required as a part
of the application to the BCOGC. Environmental Protection Plan(s) specific to the Project,
including protection of archaeological, historic heritage, and cultural resources, will be
developed by successful contractor(s) prior to commencement of the Project.

Where required, archaeological monitoring will be undertaken during all archaeologically
sensitive aspects of the work. A designated archaeological monitor will have “stop work
authority” in the event that works underway have the potential to result in unauthorized impacts
to archaeological, historic heritage or cultural resources.

7.4 CONCLUSION

As described in the sections above, FEI has assessed the environmental and archaeological
impacts of the Project and expects that the Project will have low to moderate environmental and
archaeological impacts.

Based on the EOA, the environmental risks of the Project are low to moderate and any potential
environmental impacts of the Project can be mitigated through the implementation of standard
best management practices and mitigation measures.
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FEI will be conducting an AOA for the Project in early 2021 to further assess the potential
archaeological impacts. FEI also plans to conduct an AIA for the Project to further assess
potential archaeological and cultural impacts associated within areas of moderate and high
archaeological potential identified in the AOA. The AIA will provide a detailed assessment to
allow for development of site-specific mitigation strategies to offset any potential impacts
associated with the Project.
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8. CONSULTATION AND ENGAGEMENT

8.1 INTRODUCTION

Consultation, engagement and communication are integral to FEI's project development
process. To ensure that stakeholders, including municipalities, customers, residents, and
businesses, and Indigenous groups have a meaningful opportunity to learn about and provide
input into the Project, FEI created a Consultation and Engagement Plan (Appendix J-1) that sets
out the general approach to consultation and engagement activities and will be used to guide
activities throughout the Project’s lifecycle. The plan has been designed in consideration of the
specific nature of the project, which is planned to occur along existing rights of way and within
FEI premises. As a result, FEI's engagement activities are targeted towards Indigenous groups,
municipalities and those stakeholders who live and work in close proximity to the Project.

FEI initiated consultation and engagement for the Project in October 2020, with the distribution
of project information letters to nine municipalities and 25 Indigenous groups that may be
impacted by project activities. FEI also distributed project information letters to residents and
businesses adjacent to the rights of way, and those nearby the rights of way and worksites. FEI
followed up with stakeholders and Indigenous groups to confirm receipt of project information
letters and to respond to any questions. FEI's follow-up activities to date have included phone
calls, emails, meetings and presentations, as requested. FEI continues to track the project-
specific interests, issues and concerns of stakeholders and potentially impacted Indigenous
groups. A dedicated project website, email address and phone line were set up to provide more
information and to support conversations with the public. FEI will continue working with
stakeholders to address any outstanding items related to the Project.

Due to the COVID-19 pandemic, FEI assessed its consultation and engagement requirements,
as outlined in the Consultation and Engagement Plan, and adapted its approach to address
COVID-19 safety requirements. For example, rather than in-person meetings, FEI consulted
interested parties via email, phone and video conference. FEI understands the significant and
ongoing impact of the COVID-19 pandemic on communities, and as such, continues to adapt its
consultation methods to ensure adequate consultation and engagement opportunities are safely
available for stakeholders and Indigenous groups.

This section is organized as follows:

e Section 8.2 describes how FEI is undertaking, and will continue to undertake,
appropriate public consultation regarding the Project; and

e Section 8.3 describes how FEI is undertaking, and will continue to undertake,
appropriate engagement with Indigenous groups regarding the Project.

All consultation and engagement activities are recorded in the Consultation Log (Appendix J-2)
and the Indigenous Engagement Log (Appendix K-4).
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8.2 FE/Is UNDERTAKING APPROPRIATE PUBLIC CONSULTATION

FEI recognizes the importance of meaningful consultation and of developing, maintaining and
enhancing strong stakeholder relationships. To support the successful completion of the Project,
FEI's interactions with stakeholders will continue to be open, transparent and consistent.

FEI began public consultation with respect to the Project in October 2020. Initial consultation
activities introduced the Project to stakeholders, including municipalities, customers, residents
and businesses. During this period, FEI shared project information and sought feedback to
support project planning and development.

The subsections below are organized around the following points:

e Section 8.2.1: FEI adopted appropriate communication and public consultation
objectives;

e Section 8.2.2: FEI identified stakeholders who may be impacted by the Project with
whom FEI has and will continue to consult;

e Section 8.2.3: FEI used appropriate communication materials and methods to consult
with stakeholders regarding the Project;

e Section 8.2.4: FEI's public consultation was guided by appropriate community, social
and environmental considerations;

e Section 8.2.5: FEI has undertaken appropriate public consultation activities to date, and
will incorporate feedback as the Project progresses;

e Section 8.2.6: FEI has responded to the issues and concerns raised by customers,
residents, businesses and stakeholder groups;

e Section 8.2.7: FEI intends to undertake future consultation activities, including meetings,
letters/emails and virtual information sessions; and

e Section 8.2.8: FEI will address any existing or future outstanding issues or concerns.

8.2.1 FEIl Has Adopted Appropriate Communication and Public Consultation
Objectives

Consistent with industry best practices, FEI identified and adopted a number of objectives to
guide public consultation and to solicit community feedback throughout the Project, as follows:

e Ensure balanced and objective information is provided to all affected and interested
stakeholders;

e Communicate the benefits of the Project (e.qg., reliability and integrity of FEI's system),
and potential positive socio-economic impacts to communities during construction;

e Provide opportunities for stakeholders to give feedback and to understand their concerns
through an ongoing dialogue; and
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o Consider and, where possible, incorporate stakeholder feedback.

8.2.2 FEIl Has Identified Stakeholders for Public Consultation

As part of its Consultation and Engagement Plan, FEI has and will continue to consult with the
following stakeholders:
¢ Municipalities including:

o City of Abbotsford

o City of Coquitlam

o City of Delta

o City of Port Moody

o City of Richmond

o City of Surrey

o City of Vancouver

o Township of Langley

o Village of Anmore
e FEI's customers;
e Residents and businesses along the rights of way;
¢ Residents and businesses nearby the rights of way and worksites; and

e Permitting authorities (see Section 8.2.5.5).

8.2.3 FEIl Has Used Appropriate Communication Materials to Support
Consultation

As described further below, FEI relies on a number of communication materials and methods to
carry out its consultation activities. Due to the nature of the Project, the impacts will be
substantially limited to those living and working near sites where work is planned, which are
spread across a number of communities in the Lower Mainland. As such, FEI's communication
materials primarily focus on providing transparent and accurate information to residents and
businesses adjacent to the rights of way, and those nearby the rights of way and worksites.
Communication materials will be updated as required throughout the Project’s development.

For the purposes of communicating with the stakeholders (as set out in Section 8.2.2), the
project is publicly referred to as the “Transmission System Upgrades” (TSU) Project, rather than
the “Transmission Integrity Management Capacity” (TIMC) Project, used in this Application. FEI
selected TSU for its public communications as it is simple, concise and easy to understand.
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Project Webpage

FEI created a dedicated project webpage on FEI's “Talking Energy” website’* which provides an
overview of the Project, including a high-level map showing all project sites and detailed maps
of two municipalities where there is a concentration of work. The webpage also provides
transparent, clear, accurate and easily accessible project information to support consultation
efforts and solicit feedback. The webpage went live on October 15, 2020. Between October 15
and January 31, 2021, 353 people visited the webpage. Website screenshots are provided in
Appendix J-3. FEI will continue to update the Project webpage with the latest information, and
monitor web traffic to the webpage.

Mail Notifications

Beginning on October 20, 2020, a total of ten project information letters were distributed to
residents and businesses along the Project rights of way and approximately 210 project
information letters were distributed to residents and businesses nearby the rights of way and
worksites. The notification letter was also sent to two Property Managers to circulate to
approximately 140 residences in multi-unit complexes on Cape Horn Avenue in Coquitlam and
on East Kent Avenue in South Vancouver. Project information letters provided information about
the proposed work, including a link to the project webpage, phone number and email address
details in case residents or businesses wanted to learn more, ask questions or provide
feedback. The letters provided to residents and businesses along the rights of way were
followed by phone calls from FEI representatives (as described in Section 8.2.5.2).

Email and Phone Line

A Project-specific phone number (604.592.7494) and email address
(transmissionupgrades@fortisbc.com) were activated on October 15, 2020, encouraging
stakeholders with questions or feedback to contact FEI directly. They are included in all FEI
project communication materials. FEI continues to closely monitor the Project email address
and phone line, answering questions and responding to queries as needed. Feedback that has
been received to date is described further in Section 8.2.6.

Other FEI Communication Channels

FEI has and will continue to use other channels to communicate with affected stakeholders,
including through FEI's Talking Energy newsletter and its various social media channels. On
October 29, 2020, FEI sent a Talking Energy newsletter to 3,866 subscribers that included
project information. The newsletter is provided in Appendix J-4. Stakeholders interested in the
Project are encouraged to sign up through FEI's online subscriber centre to receive regular
updates via FEI's newsletters.’?

"1 https://talkingenergy.ca/project/transmission-system-upgrades.
72 https://subscriptions.fortisbc.com/subscribe.
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Customer Notifications

FEI will notify all gas customers of the Project, including associated rate impacts, using a
number of communication methods including bill inserts, the Accounts Online payment portal
and as part of e-bill emails, FEI's website, and/or the Project webpage. FEl is in the process of
notifying customers about associated rate impacts. Residential and small business gas
customers will receive natifications in February 2021, with all remaining gas customers receiving
notifications shortly thereafter.

8.2.4 FEI's Consultation Approach Reflects Community, Social and
Environmental Considerations

Community, social and environmental considerations, along with the nature of the work planned,
have helped guide the Consultation and Engagement Plan. To help mitigate potential adverse
impacts of project construction, FEI will continue to proactively communicate with stakeholders
about the Project, and undertake the consultation and mitigation measures outlined in Table 8-1
below. Further, FEI will:

o Require construction contractor(s) to develop and execute a Public Impact Mitigation
Plan, which will outline strategies to minimize community impacts. The Public Impact
Mitigation Plan will help ensure that impacts, such as noise, access, dust, and visual
impacts, are minimal; and

e Ensure all construction activities are carried out in compliance with municipal noise by-
laws.

Table 8-1: Public Impacts and Consultation and Mitigation Measures

Consultation Method and

Work Location and Event ID Public Impact Identified Mitigation

City of Coquitlam: e Industrial businesses may see ¢ Businesses will be notified ahead

e Located at Lougheed an increase in construction of scheduled work. FEI will work
Highway, close to Golden traffic and noise. with the construction contractor to
Drive ensure access is maintained at all

o Work will take place within times.

existing right of way. The
work location to the east is
close to two Industrial
businesses.
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Work Location and Event ID

Consultation Method and

City of Coquitlam:

e Located on David Avenue,
close to Verbana Avenue
and next to the Coquitlam
Crunch Hiking Trail

o Work will take place within a
city street and existing right
of way. Itis in close
proximity to a residential
neighborhood and popular
hiking trail.

Public Impact Identified

¢ Surrounding residents may
experience an increase in noise
from heavy machinery.

¢ Trail users may experience
rerouting of access points.

¢ Traffic may be rerouted.

Mitigation
¢ Notifications will be distributed
ahead of work, and FEI will work
with its contractor(s) to minimize
impacts to the community,
including noise.

FEI will consult with affected
stakeholders throughout the
project lifecycle, including project
planning, and construction and
restoration.

Signage will be displayed at
access points of the walking trail
where there may be impacts.
Signage will reiterate FEI is
committed to public safety.

City of Coquitlam:

¢ Located on a right of way
close to Cape Horn Avenue

o Work will take place along
an existing right of way that
is within proximity to a
popular recreational area for
nearby residents.

¢ Residents may experience an
increase in noise and
construction traffic.

¢ A section of the recreational
space will be fenced off and not
available for public use during
construction.

Notifications will be distributed
ahead of work, and FEI will work
with its contractor(s) to minimize
impacts to the community,
including noise.

Signage will be displayed within
this area, where access or use
may be restricted, and surrounding
residents will be consulted prior to
construction occurring.

City of Delta:
e Located on River Road

o Work will take place along
an existing right of way
within an industrial area.

¢ Industrial businesses may see
an increase in construction
traffic and noise.

Businesses will be notified ahead
of scheduled work. FEI will work
with the construction contractor to
ensure access is maintained at all
times.

City of Delta:

¢ Located on farmland within
rights of way close to 72
Street

o Work will take place close to
Burns Bog.

e Burns Bog is an
environmentally sensitive area
(as identified in Section 7).

FEI will consult directly with the
landowners via email/phone.

FEI will consult with the City of
Delta’s Bog Specialist regarding
this work.

Township of Langley:

e Located on right of way
close to 232 Street at 80
Avenue

e FEI requires access to the site
through two private properties.

e These residents may
experience an increase in noise
due to construction traffic and
equipment.

¢ Residents may notice FEI crews
accessing the site via their

property.

FEI will consult directly with the
landowners regarding this work via
mail/phone to address impacts or
concerns that arise.
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Consultation Method and

Work Location and Event ID Public Impact Identified Mitigation

FEI Facilities Work e Surrounding residents and ¢ FEI will notify the community
(Refer to Section 5, Tables 5- businesses may experience an throughout the project lifecycle

6 and 5-9) increase in noise and regarding this work, including

o City of Abbotsford construction traffic. project planning and construction,

. . and will work with its contractor(s)
» City of Coquitlam to minimize noise and traffic

e City of Delta impacts throughout construction.
e City of Port Moody

¢ City of Richmond

o City of Surrey

¢ City of Vancouver

¢ Township of Langley
o Village of Anmore

The work will take place
within existing FEI facilities.

8.2.5 FEIl Has Undertaken Appropriate Public Consultation Activities to Date

The following sections provide a summary of FEI's consultation activities with stakeholders
including concerns and questions that have been raised, how FEI has responded to these to
date, and its plan for addressing concerns and questions during the Project execution phase.
FEI will continue to track consultation and corresponding feedback received from stakeholders
as the Project progresses.

8.2.5.1 Consultation to Date with Municipalities

On Octaober 1, 2020, FEI began consultation activities by emailing a project information letter to
the nine municipalities where project work is planned, as set out above in Table 8-1. This
introductory letter provided a project overview and associated maps of proposed works, which
were based on a preliminary scope of work. As the Project developed, subsequent consultation
activities occurred using the current project scope. An example of a letter to a municipality is
provided as Appendix J-5.

FEI's consultation log (Appendix J-2) sets out a summary of feedback received during meetings,
as well as presentations and correspondence with the public and municipalities. FEI contacted
all of the impacted municipalities following the distribution of the project information letter.
Municipalities were asked if they had any questions or concerns and were offered a virtual
presentation to further clarify project scope. Three municipalities participated in virtual follow-up
meetings. No concerns or issues were expressed during any of these meetings, summaries of
which are also included in Appendix J-2. Follow-up meetings and communication will continue
with these municipalities and more detailed information, including detailed engineering
drawings, will be shared when available.
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8.2.5.2 Consultation to Date with Residents and Businesses Along the Rights
of Way

As discussed in Section 8.2.3, FEI started consultation with residents and businesses along the
rights of way in October 2020. On October 21, 2020, three residents and seven businesses
along the rights of way and in direct proximity to worksites were mailed project information
letters. A copy of the letter to property owners along the right of way is included as Appendix J-
6.

Follow-up telephone calls were made to affected residents and businesses on October 29 and
October 30, 2020, confirming they received the letter, gathering feedback and addressing any
outstanding concerns. The residents and businesses contacted have not raised any concerns at
this stage. Feedback received is included as part of the consultation log (Appendix J-2). FEI will
continue to consult with residents and businesses along the rights of way throughout the
lifecycle of the Project.

8.2.5.3 Consultation to Date with Residents and Businesses nearby the
Rights of Way and Worksites

Between October 20 and October 30, 2020, project information letters were distributed to
approximately 210 residents and businesses nearby the rights of way and worksites. Two
property management companies also distributed project information letters to approximately
140 additional residences. As per Section 8.2.3, the letters provided project information,
notification of FEI's intent to file an application with the BCUC, and contact information for
stakeholders to ask questions and provide feedback. A copy of the letter is included as
Appendix J-7.

FEI received two responses to the Project information letter. The responses are included in the
consultation log (Appendix J-2) and are discussed in more detail in Section 8.2.6 below.
Feedback received throughout consultation has been, and will continue to be, incorporated into
project plans.

In consideration of COVID-19 protocols, project information letters were primarily distributed
through direct mail or emailed to property management companies for distribution to residents.
A limited number of letters were also hand delivered, with no personal contact with residents.

8.2.5.4 Consultation to Date with Customers

FEI began sharing information with customers in October 2020. As outlined in Section 8.2.3, a
Talking Energy newsletter with project information was emailed to 3,866 subscribers on October
29, 2020. The newsletter is distributed on a quarterly basis to individuals who subscribe through
FEI's online subscriber centre.”

73 https://subscriptions.fortisbc.com/subscribe.
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Further consultation activities are planned for 2021 including additional information about the
Project and its associated rate impacts. For example, FEI will be distributing a bill insert to all
residential and small business gas customers in February 2021, and all remaining gas
customers shortly thereafter. FEI is also planning to share project information via FEI's various
social media channels.

8.2.5.5 Consultation to Date with Permitting Agencies

FEI has undertaken meaningful engagement with permitting agencies, including: Metro
Vancouver, Trans Mountain, BC Hydro, TELUS and Canadian Pacific Railway. Consultation
with these permitting agencies to date can be found in the stakeholder consultation log
(Appendix J-2).

8.2.6 FEI Has Responded to Issues and Concerns Raised by Customers,

Residents, Businesses and Stakeholder Groups

FEI has been open and transparent in its consultation and communication with stakeholders,
including proactively discussing project details, and addressing questions that arise in a timely
manner. Two questions were raised by residents using the dedicated project phone line, which
are detailed in Table 8-2 below.

Table 8-2: Issues & Concerns Raised Through Public Consultation

Inquiry Description of issue

FEI's response

Noise and November 3, 2020 — A resident FEIl informed the resident that it will be

construction impacts

on Pinnacle Avenue (Coquitlam)
called the Project information
phone line expressing concern
for future noise and construction
impacts.

working with its contractor(s) prior to
construction commencing in order to minimize
construction impacts, including noise. FEI also
committed to providing further information,
prior to commencing construction activities.

Inquiry about a new
gas line

November 5, 2020 — A resident
living close to Noons Creek
Facility (Coquitlam) called the
Project information line and
enquired if a new gas line was
required in the area.

FEI informed the resident that the work is
within FEI’s facility and does not include a
new gas line in the area. FEI will update
residents as the Project progresses. The
resident appreciated FEI's response and had
no further questions.

8.2.7 Future Consultation and Communication Plan

FEI believes the consultation and communication activities at the time of filing the Application
have been sufficient, appropriate and reasonable. FEI will continue to consult with stakeholders
regarding construction timelines, scope of work, safety and mitigation plans. In an effort to
minimize impacts, further consultation will continue prior to and throughout construction, to help
inform stakeholders about construction activities in their area.

FEI is committed to providing updates and proactively communicating with stakeholders in order
respond to concerns throughout the Project lifecycle and will continue to:
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¢ Communicate with municipalities through meetings, presentations, information letters,
phone calls and emails throughout the Project lifecycle;

o Communicate project information to FEI's gas customers as needed through FEI’s
various platforms including: the Talking Energy webpage, e-newsletters, social media
channels, advertising and news media outreach;

¢ Communicate with residents and businesses along the rights of way through meetings,
information letters, phone calls and emails throughout the Project lifecycle; and

¢ Communicate with residents and businesses nearby the rights of way and worksites
through meetings, project information letters, phone calls and emails throughout the
Project lifecycle.

FEI is not aware of any outstanding concerns and is committed to responding to the feedback
received from stakeholders as the Project continues to develop.

8.3 FE/Is ENGAGING WITH INDIGENOUS GROUPS

Since October 2020, FEI has engaged with Indigenous groups through a transparent, frequent,
two-way dialogue, which has allowed for the early identification of issues, concerns and shared
interests, and has focused engagement activities on finding mutually agreeable solutions. FEI's
‘Statement of Indigenous Principles’” informs its approach to engagement (Appendix K-1). FEI
seeks to build and maintain relationships with Indigenous groups across the province and will
continue to be guided by its core principles throughout the lifecycle of the Project. This approach
to engagement ensures that the potential impacts of the Project on the title, rights and interests
of affected Indigenous communities are documented and considered.

The subsections below are organized around the following points:

e Section 8.3.1: FEI has adopted an engagement approach with Indigenous groups that is
thorough, timely and meaningful.

e Section 8.3.2: Using the Government of BC’s Consultative Area Database (CAD), FEI
has identified 25 Indigenous groups potentially affected by the Project.

e Section 8.3.3: FEl initiated engagement on October 2, 2020. FEI will continue to engage
with potentially affected Indigenous groups while respecting COVID-19 safety measures
and capacity constraints as Indigenous groups address the pandemic.

o Section 8.3.4: Overall response to engagement has been neutral. FEI will continue to
track, monitor and address issues, and identify interests and/or issues raised by
Indigenous groups.

74 https://www.fortisbc.com/in-your-community/indigenous-relations/statement-of-indigenous-principles.
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e Section 8.3.5: FEI has made sufficient and appropriate efforts to engage Indigenous
groups to date.

e Section 8.3.6: FEI will continue engagement with the 25 Indigenous groups through
follow-up virtual meetings, information sharing and letters/emails. This includes advising
the Indigenous groups when FEl files the Application.

8.3.1 FEI's Engagement Approach is Appropriate

FEI is committed to thorough, timely and meaningful engagement with Indigenous groups and
has taken this approach in developing its Consultation and Engagement Plan for the Project
(Appendix J-1). In October 2020, FEI initiated early engagement activities that included an
emailed project information letter, as well as preliminary maps and reports (these activities are
described further in Section 8.3.3). FEI will to keep potentially affected Indigenous groups
informed about the Project as it advances and will provide capacity funding to interested
Indigenous groups in order to facilitate engagement activities.

FEI's approach to engagement also reflects the impact of COVID-19 on the capacity of
Indigenous communities to respond and review information, and the importance of offering
virtual engagement opportunities. FEI has ensured a minimum of 45 days were available for
Indigenous groups to review materials, and that all correspondence was through email, phone,
or video conference.

While the constitutional duty to consult with Indigenous groups rests with the Crown, FEI's
Indigenous engagement activities will aid the appropriate Crown agencies in meeting that duty.
FEI's goal is to incorporate feedback from Indigenous groups throughout the Project lifecycle,
including Project planning (particularly the BCOGC permitting processes), construction and
restoration. FEI is committed to working with responsible Crown agencies, such as the BCOGC,
to identify, avoid and mitigate potential impacts on Indigenous title, rights and interests and,
when appropriate, to discuss and develop options for mitigation and/or accommodation.

8.3.2 FEIl has ldentified Indigenous Groups Potentially Affected

FEI developed a list of Indigenous groups with asserted interests to engage regarding the
Project using information from the BC Government’s CAD. Through this query, FEI identified 25
Indigenous groups, as per the Spatial Overview Engine (SOE) Reports queried on September
29, 2020 (Appendix K-2). FEI's early engagement efforts and SOE query were based on the
preliminary project scope. On October 23 2020, FEI performed a second query based on the
refined project scope and validated that the list of 25 potentially affected Indigenous groups was
complete.

In Table 8-3 below, FEI provides the Indigenous groups with asserted interests identified
through the CAD.
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Table 8-3: Consultative Area Database Query Indigenous Groups (in alphabetical order)

Indigenous Groups ‘

Cowichan Tribes Seabird Island Band

Halalt First Nation Semiahmoo First Nation

Katzie First Nation Shxw’ow’hamel First Nation
Kwantlen First Nation Skawahlook First Nation (via PRRO)
Kwikwetlem First Nation Soowahlie First Nation (via PRRO)
Lake Cowichan First Nation Squamish Nation

Leg'a:mel First Nation St6:1? Tribal Council (via PRRO)
Lyackson First Nation St6:1? Nation (via PRRO)

Matsqui First Nation Sumas First Nation (via PRRO)
Musqueam Indian Band Stz’'uminus First Nation

Penelakut Tribe Tsawwassen First Nation

People of the River Referrals Office (PRRO) | Tseil-Waututh Nation

Peters First Nation

8.3.3 FEI's Engagement with Indigenous Groups to Date

On October 2, 2020, FEI initiated early engagement with Indigenous groups. As described in
Section 8.3.1, early engagement activities consisted of an emailed Project information letter and
maps that were based on the preliminary project scope. FEI's subsequent engagement reflects
the refined project scope.

On November 6, 2020, FEI sent follow-up letters to the 25 Indigenous groups. The letters
(Appendix K-3) included a copy of the EOA (Appendix H) and ACR (Appendix I), and maps
reflecting updates to the proposed Project work sites. FEI has offered to schedule virtual
meetings with Indigenous groups to review Project details to respond to any questions or
concerns about the Project. FEI has also followed up on questions from Indigenous groups
either by email, phone, or through virtual meetings. Key engagement activities are listed below
in Table 8-4, while a complete log of engagement with applicable Indigenous groups is included
in Appendix K-4.

Table 8-4: Indigenous Groups Key Engagement Activities

Format ‘ Date ‘ Indigenous Group Content ‘
Emailed October 2, 2020 | All Indigenous groups identified in o Project information letter
document Table 8-3 « Map of work locations
Emailed November 6, All Indigenous groups identified in e Updated map of work sites
document 2020 Table 8-3 e EOA

¢ ACR
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Indigenous Group Content
Virtual Upon request by | Matsqui (November 19 and e Project overview
meeting an Indigenous December 3, 2020), PRRO PowerPoint presentation
group (December 3, 2020) and Cowichan

Tribes (January 18, 2021)

On December 3, 2020, FEI hosted virtual meetings with Matsqui First Nation (MFN) and the
People of the River Referrals Office (PRRO). The meetings provided opportunities for FEI to
review the Project with representatives from the respective Indigenous groups and to discuss
interests, issues, and concerns (which are summarized below in Section 8.3.4, Table 8-5).

8.3.4 FEl has Responded to Issues and Interests Raised by Indigenous
Groups

At the time of filing, Indigenous groups have not expressed any concerns regarding the Project.
Engagement activities have primarily focused on information sharing and Indigenous
involvement on the Project. Table 8-5 provides a summary of questions, issues and concerns
raised by Indigenous groups. A complete log of engagement with Indigenous groups is included
in Appendix K-4.

Table 8-5: Questions, Issues, and Concerns by Indigenous Groups

Summary of questions, issues
or concerns

Indigenous Group

Next Steps/follow-up

Tsleil-Waututh Nation | ¢ October 6, 2020: TWN sent a copy of their e FEI has accepted the cost
(TWN) Stewardship Policy and confirmed 45 day review estimate for TWN to review
period. materials. FEI has noted the
 December 17, 2020: TWN sent cost estimate for | request for multiple permits and
review of EOA and ACR. will work with archaeological

consultants to obtain permits.
FEI is awaiting comments on
the EOA and will continue to

engage TWN to address any
interests or concerns.

e January 19, 2020: TWN reviewed
Archaeological Constraints Report and requested
that FEI and its consultants apply for TWN
archaeological permits for each work sites rather
than one permit for the entire project. TWN
notified that, due to internal capacity, they are
delayed in reviewing the EOA.
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Indigenous Group

People of the River
Referrals Office
(PRRO)

e October 8, 2020: Requested geospatial data.
FEI provided KMZ file of worksites.

e November 30, 2020: PRRO provided Technical
Review on FEI's application which indicated
some worksites may potentially impact
waterways and cultural and heritage sites.

December 3, 2020: FEI hosted virtual meeting
with PRRO to discuss Technical Review and
PRRO’s interests in the Project.

January 18, 2021: PRRO sent final engagement
report in which they request FEI send reports
related to watercourses and environmental
impacts as they become available through the life
of the Project.

Next Steps/follow-up

e FEI will continue to keep PRRO

informed about the Project as it
develops and share documents
in advance of further
archaeological and
environmental assessments
and construction activities as
PRRO requested on January
18, 2021.

Matsqui First Nation
(MFN)

October 9, 2020: MFN requested additional
information about the Project. MFN indicated an
interest in training opportunities and to have their
own monitors present for project activities.

October 14, 2020: FEI hosted a telephone
meeting to discuss the Project.

November 19 and December 3, 2020: FEI
hosted a follow-up virtual meeting with MFN to
review project details, EOA and ACR, further
clarify the request for monitors and training, and
respond to any further questions, concerns and
interests.

FEI is planning additional
meetings with MFN to continue
discussions about thei