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British Columbia Utilities Commission
Suite 410, 900 Howe Street
Vancouver, BC
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Attention: Mr. Patrick Wruck, Commission Secretary and Manager, Regulatory Support

Dear Mr. Wruck:

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

Application for a Certificate of Public Convenience and Necessity (CPCN) for
Approval of the Inland Gas Upgrade Project (IGU Project or the Project)

Pursuant to sections 45 and 46 of the Utilities Commission Act (the Act), FEI applies to the
British Columbia Utilities Commission (BCUC) for a CPCN for the IGU Project. The IGU
Project is needed to mitigate the potential for rupture failure due to corrosion on 29
transmission laterals in the interior of BC. The scope of the IGU Project consists of the most
cost-effective integrity management solution for each transmission lateral, as follows:

1. Retrofitting 11 transmission laterals to provide in-line inspection (ILI) capability;

2. Constructing pressure regulating stations on 14 transmission laterals to reduce the
maximum operating pressure and resulting operating stress to below 30 percent of

the specified minimum yield strength (SMYS) of the pipe; and

3. Replacing 4 transmission laterals with new pipe designed to operate at a stress below

30 percent of the SMYS of the pipe.

FEI also seeks BCUC approval for a deferral account pursuant to sections 59 and 61 of the
Act to capture the costs of preparing the Application and evaluating the feasibility of and

preliminary stage development of the IGU Project.
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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, established by Order G-1-16"

e Appendix J — Stantec FEED Report Documents
e Appendix L — Risk Analysis

e Appendix N — Financial Schedules
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.

Appendices J and L

Appendices J and L are engineering documents and should be kept confidential on the basis
that they contain operationally sensitive information pertaining to the Company’s assets. In
particular, it identifies vulnerable points on the Company’s gas transmission system and
areas of risk to the Project 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. These documents also include cost estimates and identify
Project risk. 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 N

Appendix N 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 T-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 Cari Kobialko at (604) 592-7612.
Sincerely,

FORTISBC ENERGY INC.

Original signed:

Doug Slater

Attachments

cc (email only): Registered Parties in the Annual Review for 2019 Rates
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1. APPLICATION

1.1 APPROVALS SOUGHT

FortisBC Energy Inc. (the Company or FEI), applies to the British Columbia Utilities Commission
(BCUC) for a Certificate of Public Convenience and Necessity (CPCN) for its Inland Gas
Upgrades Project (IGU Project or Project) (the Application) pursuant to sections 45 and 46 of
the Utilities Commission Act (the Act). The IGU Project will implement the most cost-effective
integrity management solutions to mitigate the potential for rupture failure on 29 laterals in the
interior region of BC as described in the Application, at an estimated capital cost of $362.904
million! and over a six-year Project period between 2019 and 2024.

FEI is also seeking approval of a deferral account, entitled the “IGU Application and Preliminary
Stage Development Costs Deferral Account”, pursuant to section 59 to 61 of the Act. This new
deferral account is required to capture the costs of preparing the Application and the costs of
preliminary stage development of the IGU Project. The net-of-tax balance of the total application
and preliminary stage development cost is $0.991 million. The total Project Cost, including the
capital costs as well as the application and preliminary stage development costs, is $363.895
million.

A draft Procedural Order and draft Final Order are included in Appendix T-1 and T-2
respectively.

1.1.1 CPCN for IGU Project

The IGU Project is needed to mitigate the potential for rupture failure due to corrosion on 29
transmission pipeline laterals on FEI's system that were constructed between 1957 and 1998,
have a nominal pipe size (NPS) 6 or greater, operate as transmission? pipelines and are not
capable of being in-line inspected (referred to in this Application as the 29 Transmission
Laterals). FEI owns and operates approximately 3 thousand kilometres of transmission pressure
(TP) pipelines in the province of British Columbia. The 29 Transmission Laterals collectively
make up approximately 410 kilometres of pipe length. Because the 29 Transmission Laterals
operate at transmission operating stress levels, there is a potential that corrosion in these
pipelines, if left undetected, could result in rupture. FEI's current method of integrity verification
for these laterals, Modified External Corrosion Direct Assessment (ECDA), will not detect active
corrosion under circumstances found on FEI's system and therefore it is not an acceptable
solution over the long term. As such, FEI is proposing alternate integrity management solutions
that will mitigate the potential for rupture due to corrosion on the 29 Transmission Laterals.

1 Cost estimate in as-spent dollars, including Allowance for Funds Used During Construction (AFUDC) and cost of
removal.

2 Transmission pipelines operate as transmission operating stress levels of 30% or more of of the specified
minimum vyield strength (SMYS) of the pipe.
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The IGU Project will construct assets or retrofit existing assets to implement cost-effective
integrity management solutions for each lateral. Specifically, the IGU Project will:

1. Retrofit 11 laterals to provide in-line-inspection® (ILI) capability (which mitigates
approximately 310 kilometres of pipe length);

2. Construct pressure regulating stations on 14 laterals to reduce the maximum operating
pressure and resulting operating stress to below 30 percent of the specified minimum
yield strength (SMYS) of the pipe (which mitigates approximately 90 kilometres of pipe
length); and

3. Replace 4 laterals with new pipe designed to operate at a stress below 30 percent of the
SMYS of the pipe (which mitigates approximately 9 kilometres of pipe length).

A detailed description of the 29 Transmission Laterals is provided in Appendix A of the
Application.

Based on the Project construction schedule and an estimated total Project cost of
$363.895 million®, the total delivery rate impact of the Project is estimated to be 4.31 percent
over six years from 2020 to 2025. Since the Project will be completed in phases over six years,
there will be a delivery rate impact annually for the portion of the Project that is completed each
year. The average rate impact is approximately 0.71 percent per year or $0.029 per GJ
annually from 2020 to 2025. For a typical FEI residential customer consuming an average of 90
GJ per year, this equates an approximate average increase of $2.63 annually over the six years
from 2020 to 2025.

FEI submits that the IGU Project is in the public interest and requests that the BCUC grant a
CPCN for its construction and operation.

1.1.2 IGU Application and Preliminary Stage Development Costs Deferral
Account

FEI is also seeking approval of a deferral account, entitled the “IGU Application and Preliminary
Stage Development Costs Deferral Account”, to capture the regulatory costs of this Application
and the costs expended for the purpose of evaluating the feasibility of and preliminary
development of the Project. The Application costs include expenses for legal review, BCUC
costs and BCUC approved intervener costs, and forecast costs to support the hearing process.
The preliminary stage development costs include expenses incurred by FEI internally as well as
third-party consultants for assessing the feasibility of the Project, developing and evaluating
preliminary design and alternatives. The IGU Application and Preliminary Stage Development
costs will be recorded in a non-rate base deferral account on a net-of-tax basis attracting a

3 In-line inspection involves the insertion of a data collection device (commonly referred to as an ILI tool or pig)
inside an operating pipeline to obtain indirect measurement of imperfections (e.g. metal loss, dents, and
mechanical damage) that may adversely affect its integrity.

4 Cost estimate in as-spent dollars, including Allowance for Funds Used During Construction (AFUDC) and cost of
removal.
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weighted average cost of capital (WACC) return until December 31, 2019 and will be transferred
to rate base on January 1, 2020 with a three-year amortization period. The balance of the IGU
Application and Preliminary Stage Development Costs Deferral Account is forecasted to be
$0.991 million as at December 31, 2019°. This request is set out in more detail in Section 6.3.3
of the Application.

1.1.3 Confidential Filings Request

Certain Appendices to the Application contain operationally 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. As
well, the Confidential Appendices 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 all confidential information as such, where applicable.

In accordance with the BCUC’s Rules of Practice and Procedure established by Order G-1-16,
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 in Appendix T-3.

1.2 EXECUTIVE SUMMARY

1.2.1 Introduction

The 29 Transmission Laterals are located in the interior of British Columbia and have a nominal
pipe size of 6 inches (NPS 6, outside diameter (OD) or 168mm), 8 inches (NPS 8 or 219mm) or
10 inches (NPS 10 OD or 273mm). The 29 Transmission Laterals do not have ILI capability,
and are operating at a hoop stress® of 30 percent or more of the SMYS of the pipe.

The geographical layout of the 29 Transmission Laterals are shown in Figure 1-1 below.

5 The total Application and Preliminary Stage Development cost is $1.321 million, which attracts approximately
$0.357 million of tax offset and $27 thousand of financing charges at the Company’s weighted average cost of
capital.

6 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 fluid in the piping.
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Figure 1-1: Location of 29 Transmission Laterals for the IGU Project
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FEI's transmission laterals within the interior operating region are divided into three categories:
(1) laterals that have gas supplied by the TransCanada Pipeline (TCPL), (2) laterals that have
gas supplied by Enbridge and (3) laterals that have gas supplied by FEI's Interior Transmission
System (ITS) mainlines.

These laterals feed large industrial customers, commercial customers and downstream district
stations which supply natural gas to many of the municipalities in the interior British Columbia
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regions including the Northern Region, the Thompson Region, the Okanagan and the
Kootenays. These regions comprise approximately 167 thousand FEI customers.

1.2.2 Project Justification

The objective of the Project is to mitigate the potential for transmission pipeline rupture due to
corrosion on the 29 Transmission Laterals. Rupture of a transmission pipeline could have
significant safety, reliability, environmental and regulatory consequences and such an
occurrence would be unacceptable to FEI, the public and its regulators.

FEI has a comprehensive Integrity Management Program (IMP) as required by the BC Oil and
Gas Commission (BC OGC). As part of the IMP, FEI's current strategy for detecting, assessing
and monitoring the condition of its transmission pipelines relies primarily on the following two
methods:

1. In-Line Inspection (ILI) — This method includes the insertion of a data collection device
(commonly and variously referred to as an ILI tool, smart tool or pig) inside an operating
pipeline to obtain indirect measurement and locations of imperfections such as metal
loss, dents, and mechanical damage that may adversely affect the pipeline; and

2. Modified External Corrosion Direct Assessment (Modified ECDA) — This method
employs above-ground cathodic protection (CP) surveys and coating evaluations,
supplemented with integrity digs where warranted to evaluate asset condition.

The 29 Transmission Laterals were not designed and constructed with ILI capabilities and have
obstructions that prevent the clear passage of ILI tools. FEIl is actively monitoring the condition
of these 29 Transmission Laterals through Modified ECDA.

FEI has identified limitations of Modified ECDA given the occurrence of the process of CP
shielding on its pipeline system. Modified ECDA will not detect sites that may be experiencing
active corrosion where CP shielding occurs. As such, FEI believes that the status quo is no
longer acceptable over the long term.

As corrosion is the leading cause of transmission pipeline failures in British Columbia, the
Project is proposing several alternatives to the status quo that will provide for continued safe
and reliable long-term operation of the 29 Transmission Laterals. The Project, completed
proactively over a reasonable planning horizon and in consideration of the feasibility and
benefits of alternate integrity management strategies, demonstrates FEI's commitment to
continual improvement within its integrity management program, and is an appropriate response
to the potential for rupture failure due to corrosion.

1.2.3 Alternatives Analysis and Recommended Solution

To mitigate the potential for rupture failure of the 29 Transmission Laterals due to corrosion, FEI
evaluated seven alternatives against the criteria of: (1) integrity and asset management
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capability, (2) Project execution and lifecycle operation, and (3) present value of incremental
annual revenue requirement. The seven alternatives are:

Status Quo: Modified External Corrosion Direct Assessment (Modified ECDA);
Pipeline exposure and re-coat (PLE);

Hydrostatic testing program (HSTP);

Pressure regulating station (PRS);

In-line inspection (ILI);

Pipeline replacement (PLR); and

N o o M 0w NPk

Robotic Inspection (ROB).

Applying the above three criteria, FEI determined that only Alternative 4: PRS, Alternative 5: ILI
and Alternative 6: PLR provided a technically feasible and cost effective means of achieving the
Project goal of mitigating the potential for rupture due to corrosion.

The PRS alternative involves the construction of a pressure regulating station to lower the
maximum operating pressure of the lateral to below 30% SMYS. When operating at these
reduced stress levels, it is generally accepted that pipeline failures due to pressure-dependent
hazards (e.g. corrosion) will have the potential to leak rather than rupture, significantly reducing
the potential consequences of failure.

The ILI alternative involves modifications to the lateral and the installation of ILI tool launchers
and receivers to enable ILI. ILI involves the insertion of an ILI tool into the pipeline to collect
indirect measurements of the pipeline’s anomalies such as dents and metal loss that can
adversely affect its integrity. In order to successfully run an ILI tool, the laterals need to be
modified such as by replacing bends, valves on the mainline, and barring tees so that the tool
can travel through the pipeline uninhibited.

The use of ILI will give FEI a much higher level of confidence in the current pipe condition of the
respective laterals, will provide information about anomalies caused by the time dependent
threat of external corrosion, and will enable FEI to proactively manage these pipelines and
mitigate the potential for rupture failure.

The PLR alternative involves replacing the existing pipeline with a new pipeline including
accommodations for future ILI capability with limited retrofits. This option also allows for the
corrosion-related rupture potential to be mitigated by designing the pipe with an operating stress
of less than 30 percent SMYS. When operating at reduced stress levels, it is generally
accepted that pipeline failures due to pressure-dependent hazards such as corrosion will have
the potential to leak rather than rupture, significantly reducing the potential consequences of
failure.

SECTION 1: APPLICATION PAGE 6
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Of the three feasible alternatives, the preferred alternative was selected based on a technical
and financial evaluation. Table 1-1 below lists the preferred alternative for each lateral.

Table 1-1: Preferred Alternatives for Each Lateral

LiTS/,L‘OOp Line/Loop Full Name Ll L2t Preferred Alternative
(o} (km)

1 Mackenzie Lateral 168 28.6 In-line Inspection

2 Mackenzie Loop 168 14.2 In-line Inspection

3 BC Forest Products Lateral 168 0.5 Pipeline Replacement

4 Prince George 3 Lateral 219 5.3 Pressure Regulating Station
5 Northwood Pulp Lateral 168 6.0 Pressure Regulating Station
6 Northwood Pulp Loop 219 5.8 Pressure Regulating Station
7 Prince George 1 Lateral 168 4.7 In-line Inspection

8 Prince George Pulp Lateral 168 1.0 Pressure Regulating Station
9 Husky Oil Lateral 168 1.1 Pressure Regulating Station
10 Prince George 2 Lateral 219 8.6 Pressure Regulating Station
11 Cariboo Pulp Lateral 168 1.3 Pipeline Replacement

12.1 Williams Lake Loop 1 168 3.4 Pressure Regulating Station
12.2 Williams Lake Loop 2 168 25 Pressure Regulating Station
13.1 Kamloops 1 Lateral 168 3.6 Pipeline Replacement

13.2 Kamloops 1 Loop 168 3.1 Pipeline Replacement

14 Salmon Arm Loop 168 44.9 In-line Inspection

15 Salmon Arm 3 Lateral 168 0.8 Pipeline Replacement

16 Coldstream Lateral 219 1.8 Pressure Regulating Station
17 Coldstream Loop 168 3.8 Pressure Regulating Station
18 Kelowna 1 Loop 219 2.1 Pressure Regulating Station
19 Celgar Lateral 168 5.8 Pressure Regulating Station
20 Castlegar Nelson 168 37.4 Pressure Regulating Station
21 Trail Lateral 168 4.2 Pressure Regulating Station
22.1 Fording Lateral 219 34.5 In-line Inspection

22.2 Fording Lateral 168 45.1 In-line Inspection

23 Elkview Lateral 168 1.6 Pressure Regulating Station
24 Cranbrook Lateral 168 34.0 In-line Inspection

25 Cranbrook Loop 219 34.0 In-line Inspection

26 Cranbrook Kimberley Loop 219 4.0 In-line Inspection

27 Cranbrook Kimberley Loop 273 9.4 In-line Inspection

28 Kimberley Lateral 168 20.6 In-line Inspection

29 Skookumchuck Lateral 219 35.9 In-line Inspection

SECTION 1: APPLICATION
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1.2.4 Project Costs and Rate Impact

The Total Cost of the Project (as-spent dollars) is $363.895 million, which includes $362.904
million of Project capital budget (as-spent dollars) and $0.991 million of Project Deferral related
to the Application and Preliminary Stage Development Costs. The total delivery rate impact of
the Project is 4.31 percent or $0.175 per GJ over 6 years from 2020 to 2025.

The following table summarizes the total forecast capital and deferred costs for the Project.

Table 1-2: Summary of Forecast Capital Budget and Deferred Costs ($millions)

2018$ As-Spent$ AFUDC Tax Offset TOTAL

Type of Preferred Option
In-line Inspection (ILI) - 11 Laterals 241.204 258.095 10.903 - 268.998
Pipeline Replacement (PLR) - 4 Laterals 28.414 30.427 1.323 - 31.750
Pressure Regulating Station (PRS) - 14 Laterals 53.388 58.635 3.197 - 61.831
Total Addition to Plant - Total 29 Laterals 323.006 347.157 15.422 - 362.579
Abandonment/Demolition Cost 0.290 0.311 0.014 - 0.325
Subtotal - Project Capital Budget 323.296  347.468 15.436 - 362.904
IGU Project Application Cost 0.390 0.390 0.008 (0.105) 0.293
IGU Project Preliminary Stage Development Cost 0.931 0.931 0.019 (0.251) 0.698
Subtotal - Project Deferral Cost 1.321 1.321 0.027 (0.357) 0.991

TOTAL Project Cost 324617 348789 15463  (0.357) 363.895

The Project is planned to be completed in phases over six years from 2019 to 2024. The table
below summarizes the associated amount of the total Project capital costs that will be
completed in each year over the duration of the Project. Refer to the Section 5.4 of the
Application for more detail related to the Project’s construction and operating schedule.

Table 1-3: Amount of Project Capital Complete and in-service from 2019-2024 ($ millions)

Project complete and in-service each year, 2019-2024 ($ millions)

(To be transfer to Rate Base January 1 of each following year)

2019 2020 2021 2022 2023 2024 TOTAL
In-line Inspection (ILI) - 11 Laterals - 51.034 76.549 65.629 52.430 23.412 | 269.055
Pipeline Replacement (PLR) - 4 Laterals - - 11.374 18.864 1.780 - 32.018
Pressure Regulating Station (PRS) - 14 Laterals - - - 14.979 20.859 25.993 61.831

Overall Project Capital Budget In-Service 51.034 87.923 99.471 49.406

Overall Project % In-Service 0% 14% 24% 27% 21% 14%

362.904
100%,

As the Project is planned to be completed and placed into in-service in phases, there will be an
annual delivery rate impact. The estimated annual revenue requirement of the Project and the
resulting annual delivery rate impacts from 2020 to 2025, when compared to the currently
approved 2018 delivery rates, are shown in the table below. The amount of the Project capital
cost to be placed in-service each year as shown in Table 1-4 above will be transferred to rate
base on January 1 of each following year; therefore, the delivery rate impact will occur in the
following year of each in-service year.
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Table 1-4: Percent Rate Impact annually from 2020 to 2025

2020 2021 2022 2023 2024 2025
Annual Revenue Requirement, Incremental to 2018 Approved, Non-Bypass (S millions) (0.169)  2.909 9.898 19.249 28.396 34.291
% Increase to 2018 Approved Revenue Requirement, Non-Bypass (G-196-17) (0.02%) 0.37% 1.24% 2.42% 3.57% 4.31%
Incremental % Rate Impact (Year-over-Year) (0.02%) 039% 0.88% 1.16% 1.12% 0.72%

The Project will result in a delivery rate impact of 4.31 percent, when compared to currently
approved 2018 delivery rates, over six years from 2020 to 2025. Since the Project will be
completed in phases, the average delivery rate impact per year for the duration of the Project is
approximately 0.71 percent or $0.029 per GJ annually. For a typical FEI residential customer
consuming 90 GJ per year, this would equate to approximately an average increase of $2.63
per year over the six years.

1.2.5 Environmental and Archaeological Evaluation

An Environmental overview assessment (EOA) and an archaeological overview assessment
(AOA) were completed to identify areas of environmental and archaeological sensitivities,
potential Project interactions, the need for further investigations prior to construction, and
associated permitting requirements.

Based on the EOA, the environmental risk of the Project is low and any potential environmental
impacts from the Project can be mitigated through the application of standard environmental
protection and mitigation measures.

The AOA concluded that the majority of the expected Project footprint is considered to have low
archaeological potential due to the amount of previous disturbance. An Archaeological Impact
Assessments (AlA) has been recommended for ground disturbance activities in areas identified
as moderate or high potential through the AOA process.

FEI will complete AlAs where soil-disturbing activities are expected to take place in areas
identified as moderate or high archaeological potential in the AOA. The environmental and
archaeological requirements for the Project will continue to be refined and lateral-specific plans
will be developed during the detailed design phase. Project works will adhere to best practices
and environmental permits will be obtained where appropriate.

1.2.6 Consultation and Engagement

Consultation, engagement and communication with the public, local government, Indigenous
communities and other stakeholders was a critical component in the development of FEI's IGU
Project.

FEI has sent out notifications to potentially directly affected customers and stakeholders through
letters, bill inserts and advertisements. FEI has also held numerous one-on-one meetings with
government authorities and responded to requests for further information. To date, no significant
concerns have been raised with regard to the Project.
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FEI has received some questions about the Project related to replacement of a lateral that
traverses a Municipal park located in the City of Kamloops. The City of Kamloops has requested
that park access be maintained, that park improvements be included as part of the Project
restoration efforts and that FEI hold open houses closer to construction as to the use of the
park. FEI has committed to continued work with the City of Kamloops to address any concerns.
FEI will continue to consult with the public as the Project progresses, will track concerns raised
and will work with customers and stakeholders to address any outstanding items.

The City of Kimberley also expressed concern regarding the North Star Rails to Trails corridor, a
25km nature trail that connects the City of Kimberley to the City of Cranbrook. The City of
Kimberley requested that the trail remain open during construction. FEI is aware of the concern
and will continue to work with the City of Kimberley through future meetings closer to the
construction period.

FEI has also engaged Indigenous communities and leadership in the area of the Project. FEI
engaged early with Indigenous communities that may potentially be affected by the Project to
provide information about the Project, describe any potential impacts, understand the interests
in the area, and provide an opportunity for indigenous communities to identify additional impacts
and to give input on the Project. Engagement was initiated by notification letters, and then
followed by face-to-face meetings as requested.

A number of communities expressed interest in working on the Project in some capacity. Follow
up meetings will be scheduled with these communities as additional information around
contracting and procurement becomes available.

Some concerns such as those related to sensitive areas require additional, site specific
information that is not available at this stage of the Project. FEI will continue to engage with
those communities that have requested additional information with follow up meetings during
detailed design and prior to construction.

FEI will continue to notify and engage with Indigenous communities as the Project progresses,
particularly through the BC OGC process.

FEI considers the communication plan and the public consultation activities to the time of filing
the Application have been sufficient, appropriate and reasonable to meet the requirements of
the CPCN Guidelines. FEI will continue to consult with stakeholders regarding construction
timelines, construction spaces, plans on mitigating traffic disruptions (where applicable) and
public safety. Further consultation will continue prior to and throughout construction to help
inform local government and residents about construction activities in their area in an effort to
minimize impacts.

1.2.7 British Columbia’s Energy Objectives and FEI's Long-Term Resource
Plan

In alignment with considerations for the issuance of a CPCN, FEI confirms that the Project
supports the applicable British Columbia’s energy objectives and that the Project was identified
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within FEI's most recent long term resource plan. The Project supports the energy objective of
encouraging economic development and the creation and retention of jobs. The Project is
anticipated to have positive employment impacts and will contribute to the local economy in the
Interior regions of BC and economic spin-offs will be created, such as increased demand for
local hospitality services.

1.2.8 Conclusion

FEI believes that the Project is necessary and in the public interest. FEI requests that the BCUC
approve the Project as set out in the Application.

1.3 PROPOSED REGULATORY PROCESS

FEI believes that a written hearing process with two rounds of Information Requests from the
BCUC and interveners will provide for an appropriate and efficient review of the Application.
FEI proposes the regulatory timetable set out in Table 1-5 below.

FEI respectfully requests a BCUC decision on the Project within three months of the close of the
submissions in order to maintain its schedule for tendering and contract award. If the
Application is approved, FEI plans to begin construction in early Q2 2020, and is expecting to
have all laterals completed by Q3 2024 with contractor demobilization and restoration to occur
in late 2024.

Table 1-5: Proposed Regulatory Timetable

ACTION DATE (2019)

BCUC Issues Procedural Order Week of January 7
FEI Publishes Notice by the Week of Week of January 21
Intervener and Interested Party Registration Thursday, February 7
BCUC Information Request No. 1 Tuesday, February 12
Intervener Information Request No. 1 Tuesday, February 19
FEI Response to Information Requests No. 1 Thursday, March 14
BCUC and Intervener Information Request No. 2 Tuesday, April 9
FEI Response to Information Requests No. 2 Tuesday, May 7
FEI Written Final Submission Wednesday May 22
Intervener Written Final Submission Thursday, June 6
FEI Written Reply Submission Thursday, June 20
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1.4

ORGANIZATION OF THE APPLICATION

The Application provides detailed information in support of the Project in accordance with the
guidelines set out in the BCUC’s 2015 Certificates of Public Convenience and Necessity
Application Guidelines (CPCN Guidelines).

The remainder of the Application is organized into the following sections:

Section 2 provides an overview of the Applicant, and provides information on FEI's
financial and technical capabilities to undertake the Project;

Section 3 describes the justification for the Project;

Section 4 describes the alternatives considered, the criteria for evaluating alternatives,
and details the technical and financial evaluation of each of the alternatives;

Section 5 provides a detailed description of the proposed Project, including construction,
design, resource planning and management, schedule, as well as setting out a risk
analysis and potential Project impacts;

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

Section 7 provides an overview of the Project environment, including a discussion of the
environmental and socio-economic impacts the Project may have and FEI's plans to
mitigate those impacts;

Section 8 discusses FEI's public consultation and communication efforts regarding the
Project and FEI's consultation with indigenous communities potentially impacted by the
Project; and

Section 9 describes how the Project supports BC’s energy objectives and its inclusion
within FEI's most recent long term resource plan.

SECTION 1: APPLICATION PAGE 12
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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., a Canadian-based utility holding company. 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 over 1 million residential, commercial, and industrial customers in
more than 100 communities throughout British Columbia. FEI's distribution network delivers
gas to more than eighty percent of the natural gas 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 Dominion Bond Rating Service and Moody’s Investors
Service of A and A3, respectively.

2.3 TECHNICAL CAPACITY

FEI has designhed and constructed a system of integrated high, intermediate and low-pressure
pipelines, and operates more than 49,000 kilometres of natural gas transmission and natural
gas distribution mains and service lines in British Columbia. This transmission and distribution
infrastructure serves over 1 million customers in British Columbia.

2.4 CompPANY CONTACT

Doug Slater

Director, Regulatory Affairs
Regulatory Affairs - Gas
FortisBC Energy Inc.
16705 Fraser Highway
Surrey, B.C. V4N OE8

Phone: (778) 578-3874
Facsimile: (604) 576-7074
E-mail: doug.slater@fortisbc.com

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

2.5 LEGAL COUNSEL

Chris Bystrom

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

Phone: (604) 631-4715
Facsimile: (604) 632-4715
E-mail: cbystrom@fasken.com
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3. PROJECT NEED AND JUSTIFICATION

3.1 INTRODUCTION

The objective of the IGU Project is to mitigate the potential for rupture due to corrosion on the
29 Transmission Laterals. As with all buried steel pipelines, the 29 Transmission Laterals are
susceptible to corrosion, which is the leading cause of transmission pipeline incidents in British
Columbia. Corrosion in transmission pipelines, which operate at a hoop stress of 30% or more
of the specified minimum yield strength (SMYS) of the pipe, can result in a rupture, which can
have significant safety, reliability, environmental and regulatory consequences. In alignment
with the practices of its peer Canadian transmission pipeline operators and the expectations of
the public and regulators, FEI is committed to adopting integrity management solutions to
prevent ruptures due to external corrosion on its system.

There are multiple strategies available for operators to mitigate the potential for rupture on
transmission pipelines due to external corrosion. FEI currently employs Modified External
Corrosion Direct Assessment (ECDA) to detect, assess and monitor the condition of the 29
Transmission Laterals. Modified ECDA is a method of evaluating pipeline condition that relies
on information collected from above-ground surveys (indirect inspection), and investigative digs
(direct evaluation). Above-ground surveys can provide data regarding both cathodic protection
(CP) system performance and the condition of the pipeline coating. However, this method is no
longer an acceptable means to manage the potential for corrosion-related rupture of the 29
Transmission Laterals over the long term. FEI's inspection of its system has shown that active
corrosion has occurred on cathodically-protected pipe due to a process called CP shielding. CP
shielding is where the CP current is prevented from reaching the pipeline and where there is CP
shielding, Modified ECDA will not detect sites that may be experiencing active corrosion.

In-line inspection (ILI) provides effective integrity verification as it enables an operator to identify
imperfections, and to focus pipeline rehabilitation efforts to specific locations. ILI also enables
proactive asset management by providing pipeline wall condition data (including changes over
time) that can inform long-term asset planning. ILI is increasingly being adopted by industry for
managing corrosion of transmission pipelines and mitigating their potential for rupture. It is used
on a majority of transmission pipelines on FEI's system and has proven highly effective in
detecting and sizing potentially injurious pipe imperfections. ILI is now technically feasible to be
employed as a mitigation measure in natural gas pipelines down to a nominal pipeline size of 6
inches. Due to asset management practices at the time, the 29 Transmission Laterals were not
designed and constructed with ILI capabilities.

In addition to ILI, other integrity management methods that can mitigate the potential for rupture
due to corrosion include replacing the pipeline with a new pipeline or installing a pressure
regulating station to lower the operating pressure of the pipeline and resulting operating stress
to below 30 percent of the SMYS of the pipe, significantly reducing the potential consequences
of failure.

SECTION 3: PROJECT NEED AND JUSTIFICATION PAGE 15
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Given FEI's observation of corrosion on cathodically-protected pipe on its system, experience
with the limitations of Modified ECDA in detecting corrosion imperfections, and the availability
and adoption in the industry of integrity management solutions that will mitigate the potential for
rupture, FEI needs to employ, on a planned proactive basis, other integrity management
solutions to mitigate the potential for rupture due to corrosion on the 29 Transmission Laterals.

The Project will mitigate the potential for rupture on the 29 Transmission Laterals by either:

1. modifying a lateral to facilitate the clear passage of ILI tools to make ILI possible so that
external corrosion can be managed,;

2. replacing the pipeline with a new pipeline designed with an operating stress of under
30% SMYS to address the potential for rupture; or

3. installing a pressure regulating station to lower the operating pressure of the pipeline
and resulting operating stress to below 30% SMYS to address the potential for rupture.

In the following sections, FEI describes the Project background and the main drivers for the IGU
Project in more detail.

3.2 GEOGRAPHICAL LOCATION OF THE 29 LATERALS

FEI owns and operates approximately 3000 kilometres of transmission pressure (TP) pipelines
in the province of British Columbia. FEI's TP pipeline system, with operating pressures ranging
from 2070 to 9930 kPa, is comprised of mainlines ranging in size from Nominal Pipe Size (NPS)
6 (168 mm outside diameter (OD)) to NPS 42 (1067 mm OD), as well as laterals off of the
mainline transmission systems ranging from NPS 2 (60 mm OD) to NPS 12 (323 mm OD)
serving communities and industrial customers. Many of these pipelines are single feed laterals
and provide the only source of natural gas supply for communities and businesses.

The 29 Transmission Laterals are located in FEI's interior operating region and collectively
make up approximately 410 kilometres of TP pipelines. FEl's transmission laterals within the
interior operating region are divided into three categories: (1) laterals that have gas supplied by
the TransCanada Pipeline (TCPL), (2) laterals that have gas supplied by Enbridge and (3)
laterals that have gas supplied by FEI's Interior Transmission System (ITS) mainlines. Figure 3-
1 shows the location of the 29 laterals relative to the location on FEI's transmission system’.

7 In addition to the 29 Transmission Laterals within the scope of the Project, FEI has one additional transmission
lateral of NPS 6 or greater within its system (part of its Coastal Transmission System) operating at a stress of
above 30 percent SMYS that does not already have ILI capability. This lateral is planned to be addressed through
a separate project.
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Figure 3-1: Overview of the Transmission System in Interior British Columbia
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These laterals feed large industrial customers, commercial customers and downstream district
stations which supply natural gas to many of the municipalities in the interior British Columbia
regions including the Northern Region, the Thompson Region, the Okanagan and the
Kootenays. Collectively, these regions supply approximately 167 thousand FEI customers.

For a list of the 29 Transmission Laterals within the scope of the Project, please refer to
Appendix B.
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3.3 POTENTIAL FAILURE BY RUPTURE OF THE 29 TRANSMISSION LATERALS

The 29 Transmission Laterals do not have ILI capability and are operating at a hoop stress of 30
percent or more of the SMYS of the pipe and therefore have the potential to fail by rupture due
to corrosion. A rupture is an instantaneous release of natural gas that impacts the operation of
a pipeline segment such that the pressure of the segment cannot be maintained. In contrast, a
leak failure can be characterized as a limited loss of containment that does not represent a
significant safety hazard.® Rupture failures of the 29 Transmission Laterals are unacceptable
due to potential safety, reliability, environmental and regulatory consequences. The following
provides a more detailed discussion of the status of the 29 Transmission Laterals, and the
causes and consequences of failure by rupture that FEI aims to ensure do not occur on its
system.

3.3.1 Corrosion is the Leading Cause of Pipeline Failure

Pipeline failures can result from a humber of causes such as damage by a third party, material
defects and natural hazards. The leading cause of transmission pipeline failures in British
Columbia is the deterioration of pipe condition caused by the time-dependent hazard of
corrosion®. The BC OGC issued a Pipeline Performance Summary, 2016 Annual Report on
November 23, 2017, identifying corrosion metal loss as the leading cause of failures of
regulated pipelines for all years included in the report (i.e., 2011 to 2016) (Appendix C).

3.3.2 Evidence of External Corrosion on FEI's System

Through active pipe condition monitoring within its integrity management program, FEI has
confirmed external corrosion on parts of its system and considers this to be a relevant hazard
that requires ongoing management.

Proactive external corrosion management of buried steel pipelines is achieved primarily through
external coatings in conjunction with CP. CP is the application of an electrical current to the
pipeline to minimize the natural corrosion tendency of buried steel. CP provides a secondary
defense where imperfections in the pipeline coating may exist. Industry and FEI's experience
recognizes that, although CP is being applied to a pipeline, corrosion can still occur due to a
process called CP shielding. CP shielding is where the CP current is prevented from reaching
the pipeline, due to situations such as the presence of disbonded pipe coatings, large rocks, or
foreign structures.

FEI has experienced CP shielding on its pipeline system. Specifically, 72 of 90 integrity digs
conducted on FEI's in-line inspected transmission pipelines in 2017 showed evidence of active
corrosion on cathodically protected pipe. This means that the CP current designed to prevent
corrosion is being prevented in these cases from reaching the steel surface of the pipeline.

8 This definition is consistent with CSA Z662-15 Clause O.1.4.

9 Corrosion is the deterioration of metal that results from a reaction with the environment, which changes the iron,
contained in pipe to iron oxide (rust). External corrosion occurs due to environmental conditions on the outside of
a pipeline.
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Further illustrating the presence of CP shielding in the FEI system is the NPS 20 Coquitlam to
Vancouver pipeline. This pipeline required replacement as part of the Lower Mainland
Intermediate Pressure System Upgrade Project in part due to CP shielding.

As FEI has demonstrated active corrosion on its system due to CP shielding, FEI must
implement integrity management solutions to mitigate the potential for rupture due to this
corrosion.

3.3.3 Transmission Pipelines Operating Over 30 percent SMYS can Fail by
Rupture

A pipeline’s potential to fail by rupture due to corrosion can be determined by comparing the
pipeline’s operating hoop stress to the SMYS of the pipe. 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 fluid in the piping. The vyield strength of a pipe is the level of stress
where the pipe begins to permanently deform (yield). The SMYS of a pipe is the minimum yield
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 the Canadian Standards Association Oil & Gas Pipeline
Systems standard, CSA Z662, as a delineator 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 SMYS has a potential to fail by rupture, whereas a
pipeline operating below 30 percent 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 (e.g., a corrosion defect that has not
penetrated through the full thickness of the pipe) and through-wall defects (e.g. a corrosion
defect that has penetrated through the full thickness of the pipe) showed that it is very unlikely
that a part-wall defect will fail as a rupture at a stress level less than 30 percent.

3.3.4 Consequences of Transmission Pipeline Rupture

Rupture of a transmission pipeline could have safety, reliability, environmental and regulatory
consequences and such an occurrence would be unacceptable to FEI, the public and its
regulators. Gas pipeline ruptures can ignite due to causes ranging from a piece of metal blown
from the ditch making contact with a rock, an external spark source (e.g. backhoe making
contact with pipe), or static electricity resulting from the release. If the gas ignites, there can be
significant safety impacts beyond the immediate area surrounding the pipeline.

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

11 http://proceedings.asmedigitalcollection.asme.org/proceeding.aspx?articleid=1646086
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Many of the 29 Transmission Laterals are single feed supply to many of the municipalities in the
interior British Columbia regions collectively comprising approximately 167 thousand FEI
customers. A pipeline rupture would result in loss of supply to end-use customers with
economic consequences for residential, commercial and industrial customers. FEI estimates
that an outage resulting from a rupture on the single feed laterals, depending on the severity,
could range from weeks to months in order to repair, shutdown, purge the pipeline and relight
customers. In addition, after the repairs have been completed, the lateral may be required to
operate at a reduced pressure for a period of time until it is deemed acceptable to resume
normal operating pressure.

It is expected that a 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 OGC (Appendix D)*2.
The release of gas by rupture would result in major on-site equipment failure and hence would
be considered a reportable incident under the Environmental Management Act Spill Reporting
Regulation for transmission pipelines. The uncontrolled gas release could extend beyond the
immediate area surrounding the pipeline, and potentially affect public safety, environment or

property.

In alignment with the Canadian transmission pipeline industry, FEI and the BC OGC considers
that a failure by rupture of its natural gas pipelines to be a significant incident and not
acceptable performance within its integrity management program.

3.4 S7ATUS QUO INTEGRITY MANAGEMENT SOLUTIONS FOR 29 TRANSMISSION
LATERALS NO LONGER ACCEPTABLE OVER THE LONG TERM

3.4.1 Existing Integrity Management Methods

FEI has a comprehensive Integrity Management Program (IMP) as required by the BC OGC.
As part of the IMP, FEI's current strategy for detecting, assessing and monitoring the condition
of its transmission pipelines relies primarily on the following two methods:

1. ILI — This method includes the insertion of a data collection device (commonly and
variously referred to as an ILI tool, smart tool or pig) inside an operating pipeline to
obtain indirect measurement and locations of imperfections such as metal loss, dents,
and mechanical damage that may adversely affect the pipeline.®®* The ILI process steps
are described in more detail in Appendix E; and

12 Also available online at: https://www.bcogc.ca/incident-classification-matrix

13 Different ILI technologies and distinct ILI tools exist in the marketplace for the detection and sizing of various
pipeline imperfections, with differing performance specifications (e.g. accuracy) and requiring different system
configuration (e.g. physical characteristics of the pipeline) and/or operational requirements (e.g. flow rate). FEl’s
selection of an ILI tool for use in its system depends on factors such as the stage of development of the tool and
demonstrated effectiveness of the technology, the availability of a particular type of technology or tool for particular
pipeline sizes (i.e. diameters), and the design and operational characteristics of the pipeline itself.
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2. Modified ECDA — This method employs above-ground CP surveys and coating
evaluations, supplemented with integrity digs where warranted to evaluate asset
condition.

ILI'is currently performed on mainline pipeline segments of NPS 8 (219 mm OD) and greater,
and on Vancouver Island laterals of NPS 6 (168 mm OD) or greater. FEI's remaining
transmission pipelines are monitored by Modified ECDA.

3.4.2 Limitations of ECDA Methods

Modified ECDA and ECDA are not capable of detecting corrosion in areas of CP shielding.*
As discussed above, FEI's ILI activity has provided evidence of CP shielding on its pipeline
system, which can lead to corrosion that would be undetected by ECDA methods. Modified
ECDA and ECDA both involve the completion of above-ground surveys that rely on the
detection and measurement of a signal (electrical current) discharging from the pipe surface.
CP shielding not only prevents CP current from reaching the steel pipe surface, but also
prevents the above-ground survey signal (current) from leaving the pipe. Therefore, no signal
can be received and measured at the surface above the pipeline. The NACE Standard Test
Method, “Aboveground Survey Techniques for the Evaluation of Underground Pipeline Coating
Condition” (NACE Standard TM0109-2009, Item No. 21254) states:

None of the aboveground coating evaluation techniques included in this standard
are capable of detecting pipeline steel that is electrically shielded from the bulk
electrolyte by disbonded coatings with no electrically continuous path to the
electrolyte.

Consequently, if FEI was to continue only with Modified ECDA integrity management activities,
FEI anticipates that CP shielding would result in corrosion sites remaining unidentified and
therefore unmitigated.

Alternate integrity management strategies, including ILI, pressure regulation, and pipe
replacement, are available for mitigating the potential for rupture that exists for transmission
pipelines. Given the ineffectiveness of ECDA or Modified ECDA on a pipeline system with CP
shielding, and the availability of other methods, FEI needs to assess other acceptable integrity
management strategies.

3.4.3 Need to Assess Other Integrity Management Solutions

Given FEI's observation of corrosion on cathodically-protected pipe on its system and the
limitations of Modified ECDA in detecting corrosion imperfections, FEI needs to assess and
employ other integrity management solutions that will provide FEI the ability to mitigate the
potential for rupture due to corrosion on the 29 Transmission Laterals.

14 Disbonded coatings, large rocks, or foreign structures are examples of situations where CP shielding can occur.
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As stated previously, FEI is required by the BC OGC to have an integrity management program.
Through legislation, this integrity management program must address the life cycle of the
pipeline system and be compliant with the CSA Z662-15, Section 3.2 and Annex N. Section
10.3 of CSA Z662-15 specifies that the integrity management program must include procedures
to monitor for conditions that can lead to failures, to eliminate or mitigate such conditions, and to
manage integrity data.

The BC OGC’s expectations for transmission pipeline performance are defined in the Oil and
Gas Commission Activities Act (OGAA) requirement to prevent all releases of product from
operating pipelines. Section 37 (1) (a) of the OGAA states, “A permit holder, an authorization
holder and a person carrying out an oil and gas activity must prevent spillage”.*®

The IGU Project is an appropriate, proactive response to FEI's obligations under the OGAA,
with consideration to cost effectiveness in addition to a solution’s ability to prevent ruptures,
prevent leaks, and provide data for proactive lifecycle asset management decisions.

3.4.4 Emergence of ILI and Other Strategies for Integrity Management

In this section, FEI explains how its integrity management practices have improved over time
and, specifically, how ILI has come to be common practice for managing transmission pipelines.

FEI's integrity management practices have improved over time in accordance with standards
and regulations, and in consideration of industry practices and the Company’s own assessment
of lifecycle integrity management strategies. Examples of safety-driven activities that have
existed since or near the time of original pipeline construction include pipeline patrols, CP
management, leak management, and maintenance programs.

3.4.4.1 FEI’s Integrity Management Program

As described in Section 3.4.3, FEI is required to have a pipeline integrity management program
that addresses the life cycle of the pipeline system and includes procedures to assess and
mitigate conditions that could lead to failures.

FEI's current integrity management activities are implemented and reviewed as part of a
comprehensive single management system that systematically addresses all hazards that can
affect the integrity of the pipeline system. The management system is known as the Integrity
Management Program — Pipeline (IMP-P).

The hazard groups included within the IMP-P are as follows:

e Third party damage;

¢ Natural hazards, which includes potential geotechnical, hydrotechnical and seismic
issues;

15 Also available online at: at http://www.bclaws.ca/Recon/document/ID/freeside/00 08036 01
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e Pipe condition, which includes the time-dependent hazards of external corrosion and
stress corrosion cracking;

o Material defects and equipment failures; and

¢ Human factors.

3.4.4.2 Evolution of Integrity Management Technology and Activities

Although hazard management activities have evolved over FEI's operating history for all of the
above listed hazards, external corrosion and stress corrosion cracking (SCC) management
have been particularly influenced by the development of technology. Technological
advancement has enabled operators to incorporate ILI as a common transmission pipeline
integrity management activity today.

FEI first employed ILI technology in 1988 in selected mainline segments of the ITS. At that
time, ILI tools provided much lower resolution data than is possible today and were available for
only a limited range of pipeline diameters. By the early 2000s, higher resolution tools were
becoming available and industry practice had evolved such that ILI was a widely-adopted
operating practice for transmission pipeline operators. FEI expanded its ILI program during this
period through a five-year program to retrofit its Coastal Transmission System mainline
pipelines for ILI. This retrofit program and other supporting integrity management activities were
referred to as the Transmission Pipeline Integrity Program (TPIP).

In more recent years, and in alignment with other Canadian transmission pipeline operators,
FEI's ILI practice has changed in the following areas:

o FEI has adopted new or improved ILI technologies to enhance capabilities with respect
to imperfection detection and sizing;

e FEI has increased ILI frequency to provide increased statistical confidence in data
analyses; and

e FEI has increased the numbers of pipelines subject to ILI, in part due to the
commercialization of ILI tools over an expanding range of pipeline diameters, pipeline
configurations and operating pressures.

ILI provides effective integrity verification, as it enables an operator to identify imperfections
such as corrosion, and to focus pipeline rehabilitation efforts to specific locations. ILI data
collection occurs on a recurring cycle (typically 5 to 7 years), thereby providing an indication of
potential degradation of a pipeline that may warrant mitigation (e.g. to prevent possible leaks) or
eventual replacement. Intervention can be applied proactively (i.e. prior to failure), providing the
operator with additional planning time for a response versus other more reactive integrity
management strategies. Perhaps most importantly and as discussed in Section 3.3.2, due to
the incidence of CP shielding on FEI's system, the implementation of ILI enables detection of
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imperfections that would otherwise be expected to remain undetected and thereby unmitigated
by either Modified ECDA or ECDA.

Other possible asset management benefits of ILI include:

e Provision of data indicating where ground movement has occurred, for the purposes of
identifying potential geotechnical hazards;

o Provision of GPS coordinates, for pipeline location centreline mapping purposes; and

e Validation of records such as pipeline wall thickness and the presence of any
appurtenances (such as tees, valves, etc.).

These are contributing factors for the increasing adoption of ILI by transmission pipeline
operators.

Although not part of this Project, FEI is currently developing its strategy for adopting crack-
detection capabilities through ILI. This work is proceeding as part of the Transmission Integrity
Management Capabilities (TIMC) project, as described in FEI's Annual Review for 2019
Delivery Rates Application and responses to information requests. A quantitative risk
assessment is underway for determining particular pipelines that will require modifications in
order to accommodate EMAT tools®, as well as their urgency and priority. FEI notes at this
time that EMAT technology suitable for FEI's natural gas system is not yet available and/or
commercialized for smaller diameter pipelines (e.g. less than NPS 12) and its development
timeline is unknown. However, FEI's ILI retrofits will also be able to facilitate EMAT tool
adoption if and when it is deemed necessary.

FEI is also continuing to assess the need for and feasibility of adopting robotic or self-propelled
ILI tools in its pipeline system. This technology may prove useful and efficient for specific future
applications.

In addition to ILI, FEI and industry have identified alternative approaches to achieving integrity
management objectives. In some cases, these alternatives can be more feasible and/or more
cost effective. Whereas ILI reduces the likelihood of a pipeline rupture by identifying and
repairing imperfections prior to them reaching critical dimensions, it is also possible to mitigate
the potential consequences associated with a transmission pipeline failure by reducing its
operating stress level. Notably, installing pressure regulation facilities or replacing a pipeline
can achieve a reduction of the pipeline hoop stress to below thirty percent of its SMYS, limiting
the potential for pipeline failure to result in a rupture. With the operating stress reduced, these
lateral pipelines would then be subject to pipe condition management activities suitable to the

16 Crack-detection in-line inspection tools are commonly referred to as “EMAT tools” as the technology relies upon
electro-magnetic acoustic transducers. EMAT is a non-destructive testing technology that has applications in a
wide range of industrial sectors. EMAT is generally used to assess the condition of manufactured objects and the
technology is particularly effective for detection of stress corrosion cracking and disbonded coating. The EMAT
generates an ultrasonic pulse within a metallic and/or ferromagnetic test object. The sound waves are generated in
the material and thus no couplant is needed.
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reduced corrosion-related rupture potential (e.g. CP monitoring, leak survey, etc.). Hazards
such as third-party damage and natural hazards, for which neither the likelihood nor
consequences are mitigated through pressure regulation (as rupture could still be caused by
either of these externally applied forces) would continue to be managed as they are today.

3.4.5 Industry Failure History and Regulatory Response

The IGU Project and the increase in the use of ILI are also driven in part by industry pipeline
failure history and FEI's understanding of the experiences of its peer Canadian transmission
pipeline operators. British Columbia pipeline failures are discussed in Section 3.3.1.

An example of Canadian industry failure history is contained within a NEB letter to TransCanada
PipeLines Limited (TCPL) on March 5, 2014 as part of Order SG-N081-001-2014. The letter
and order, is included as Appendix F'’, pertains to the portion of TransCanada PipeLines Ltd.’s
pipeline system known as Nova Gas Transmission Ltd. (NGTL). Within the letter accompanying
the order, the NEB states:

The National Energy Board (NEB or the Board) recently released its audit of
TransCanada Pipelines Ltd.’s (TransCanada) integrity management program. In
the audit, the Board noted potential safety concerns for pipelines, specifically in
the NGTL system, that either have not or cannot be inspected using in-line tools.
Since the conclusion of the NEB'’s information gathering component of the audit
in August of 2013, there have been three ruptures and four leaks on
TransCanada’s NGTL system. Those lines that have been returned to service
are currently operating under a 20% pressure restriction.

The Board is concerned by this recent trend of pipeline releases. In order to
proactively promote public safety and protection of the environment, the Board
orders TransCanada to reduce its maximum operating pressure on the
unpiggable pipelines previously identified by TransCanada to have the highest
risk. The Board’s intention with these pressure reductions is to encourage the
conditions necessary for the continued safe operation of this network of natural
gas pipelines, while proactively reducing the risk of future ruptures.

As indicated in the quote above, the NEB in 2014 had identified a trend in pipeline releases,
including three ruptures on the NGTL system, and expressed particular concern with pipelines
that cannot be inspected using in-line tools. The NEB’s immediate remedy for the issue in this
particular case was to reduce the pressure of the pipelines. Through discussion with
TransCanada employees, FEI is informally aware that NGTL laterals have subsequently been,
and are continuing to be, retrofitted to enable ILI.

17 Available online at: https://www.neb-one.gc.ca/sftnvrnmnt/cmplinc/rprts/brdlttrrdr/2014/SG-N081-001/sg-n081-001-
eng.pdf.
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3.5 PRoOJECT JUSTIFICATION CONCLUSION

The 29 Transmission Laterals do not have ILI capability and are operating at a hoop stress of 30
percent or more of the SMYS of the pipe and therefore have the potential to fail by rupture due
to corrosion. Rupture of a transmission pipeline could have significant safety, reliability,
environmental and regulatory consequences and such an occurrence would be unacceptable to
FEI, the public and its regulators.

The leading cause of transmission pipeline failures in British Columbia is the deterioration of
pipe condition caused by the time-dependent hazard of corrosion. FEI currently assesses the
Transmission Laterals using Modified ECDA. However, FEI has encountered active corrosion
on its system due to CP shielding, which cannot be detected by Modified ECDA. Modified
ECDA is therefore no longer an acceptable means to manage the integrity of the 29
Transmission Laterals over the long term.

There are multiple strategies available for operators to mitigate the potential for rupture on
transmission pipelines due to corrosion. The Project is proposing several alternatives to the
status quo, including ILI and other cost effective solutions, including installation of pressure
regulation facilities or replacement of the pipeline that will provide for continued safe and reliable
long-term operation of these lines. The Project, completed proactively over a reasonable
planning horizon and in consideration of the feasibility and benefits of alternate integrity
management strategies, demonstrates FEI's commitment to continual improvement within its
integrity management program, and is an appropriate response to the potential for rupture
failure due to corrosion.
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4. DESCRIPTION AND EVALUATION OF ALTERNATIVES

4.1 I/NTRODUCTION

FEI analysed 7 alternative integrity management solutions that could meet the Project’s
objective to mitigate the potential for rupture failure due to corrosion on the 29 Transmission
Laterals.

These are:

Status Quo: Modified External Corrosion Direct Assessment (Modified ECDA);
Pipeline exposure and re-coat (PLE);

Hydrostatic testing program (HSTP);

Pressure regulating station (PRS);

In-line inspection (ILI);

Pipeline replacement (PLR); and

N o o~ 0w NPk

Robotic Inspection (ROB).

FEI evaluated the alternatives using a weighted scoring system based on three criteria: (1)
Integrity and Asset Management Capability; (2) Project Execution and Lifecycle Operation; and
(3) Financial. The alternative with the highest evaluated score was selected, except in cases
where the scoring system produced similar results or where the highest scoring alternative was
not the lowest cost, in which case FEI used subject matter experts to validate the scores and
select a preferred alternative.

The status quo alternative was rejected because it does not meet the Project’s objective of
mitigating the potential for rupture failure due to corrosion. FEI rejected ROB as it is not
considered proven and commercialized at this time. FEI also rejected the PLE and HSTP
alternatives as not feasible due to a combination of lack of integrity management benefits,
higher cost, and the disruption of service to customers. For some laterals, PRS was rejected in
favour of other alternatives due to capacity limitations of some systems. In some cases, PLR
was rejected in favor of other alternatives when the laterals were longer than 4.0 kilometres due
to higher cost.

The results of the analysis of the remaining three feasible alternatives are summarized as
follows:

e PRS Chosen Where Viable: Where PRS was viable, it was chosen as the preferred
alternative for all laterals except for one because it met the objective of the Project at the
lowest cost and rate impact, and with limited ground disturbance and public impacts.
The installation of a PRS was not viable for some laterals due to capacity limitations,
which would cause the PRS to impact existing firm customers or interruptible customer
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operations or prevent new additions of new customers to the lateral. In the one case
where PRS was viable but not selected as the preferred alternative, PLR was chosen
because it had a higher overall score, was financially comparable and offered better
integrity and asset management capability benefits.

e ILI More Cost Effective for Longer Laterals: Where PRS was not viable, ILI was
selected for longer laterals due to a lower cost and rate impact, and better proactive
asset management capability. For the longer laterals, PLR had a much higher capital
Project cost and resulted in a higher rate impact when compared to ILI for the same
lateral.

e PLR for Shorter Laterals: For the shorter laterals, PLR was selected as the preferred
alternative for all cases except for one because it met the objective of the Project at the
lowest cost and rate impact. For the case where PLR was not selected, PRS was
selected because it has a lower capital cost and resulted in minimal ground disturbance.

The remainder of this section describes FEI's alternatives analysis in more detail including a
description of each of the alternatives, the evaluation criteria and methodology, the screening
process, and the alternatives analysis for each of the 29 Transmission Laterals.

4.2 ALTERNATIVES DESCRIPTION

FEI considered seven alternatives for evaluation that are available to pipeline operators to
mitigate the potential for rupture due to corrosion and that have been applied with varying
frequency by Canadian pipeline operators. These are:

Status Quo: Modified External Corrosion Direct Assessment (Modified ECDA);
Pipeline exposure and re-coat (PLE);

Hydrostatic testing program (HSTP);

Pressure regulating station (PRS);

In-line inspection (ILI);

Pipeline replacement (PLR); and

N oo g M w DN PRE

Robotic Inspection (ROB).

4.2.1 Status Quo: Modified ECDA Alternative

This alternative involves continued use of Modified ECDA to mitigate the potential for failure due
to corrosion. ECDA is a process for managing external corrosion, published as standard
ANSI/NACE SP0502-2010 “Standard Practice Pipeline External Corrosion Direct Assessment
Methodology” (Appendix G).®

18 Available online at: https://www.nace.org/uploadedFiles/Corrosion_Central/Industries/SP050208PHMSA..pdf.
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An ECDA is completed in four steps:

e Pre-assessment — collection and consideration of pipeline information (e.qg.
construction, 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. Except where CP shielding is occurring, above-ground surveys can
provide information on coating imperfections!® and areas of potential corrosion activity
(i.e. where CP may not meet the required level);

o Direct Examination — Data obtained during the pre-assessment and indirect inspection
is analyzed, and dig sites are selected. The pipeline is exposed at selected sites for
detailed inspection. The ECDA methodology also defines prescriptive requirements for
control digs at random sites to verify the validity and applicability of the methodology to
each segment of the pipeline. Further, there are prescriptive requirements to perform
supplementary digs where the information obtained from indirect inspections do not align
with the results from direct examinations. Pipeline repair and/or recoat is performed on
an as needed basis; and

e Post Assessment — Data from all preceding steps is analyzed to confirm that the
objectives have been met, to establish any further investigation to confirm pipe integrity,
and to establish a re-inspection interval.

Within its Integrity Management Program — Pipelines (IMP-P), FEI's internal standard titled the
“IMP-P: Time-Dependent Threat Management of Non-Piggable Pipelines” (Appendices H-1 and
H-2) contains a modified version of the ANSI/NACE ECDA standard practice and is referred to
as Modified ECDA. FEI’s internal standard is based on its prior experience and is consistent
with industry practice in Canada. Undertaking Modified ECDA as part of its integrity
management program allows FEI to identify potential coating imperfections and CP system
issues, and to mitigate the potential for external corrosion (albeit with limitations, as discussed in
Section 3.4.2). The primary difference between FEI's Modified ECDA and the ANSI/NACE
ECDA is with respect to the determination of the required number of excavations. ECDA
requires control digs where there has been no indication of potential corrosion from the above-
ground surveys and requires supplementary digs where the information obtained from indirect
inspections does not align with the results from direct examinations. FEI’'s Modified ECDA
approach, instead, is less prescriptive and allows for variation in the number of digs performed
based on FEI's assessment of the value of the dig.

As described in more detail in Section 3.4.2, Modified ECDA and ECDA are not capable of
detecting corrosion in areas of CP shielding due to technical limitations of ECDA methods.

19 Coating imperfections or holidays are areas where coating may be missing, degraded, or damaged. Commonly
referred to as “coating holidays”.
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However, Modified ECDA remains an integrity management tool available to FEI which will
continue to be used by FEI where appropriate.

4.2.2 Pipeline Exposure and Re-Coat (PLE) Alternative

This alternative involves exposing the entire length of a pipeline, performing a detailed
inspection of the pipeline surface and assessing any imperfections, conducting required pipeline
repairs, and completing a recoat of the entire pipe surface. The full length of the pipeline would
then be re-buried and subject to site rehabilitation and future Modified ECDA. Large-scale in-
ditch recoating of pipelines is a complex undertaking, and is not typically performed by
operators due to high costs relative to other available solutions.

4.2.3 Hydrostatic Testing Program (HSTP) Alternative

A hydrostatic testing program to verify the integrity of a transmission pipeline over its lifecycle
involves periodically taking the pipeline out of service and subjecting it to a hydrostatic test (i.e.
filling the line with water to a pressure above the expected maximum operating pressure). In the
event of a failed test (i.e. loss of pressure during the test), the leaking section(s) of pipe would
need to be located, excavated, cut-out and replaced, and then the entire test section subjected
to a subsequent hydrostatic test. As the pipeline is required to be out of service for a period of at
least a week to implement this alternative, on an estimated recurring frequency of between 5 to
10 years, it would typically only be considered applicable for pipelines that are looped or where
customers could be temporarily supplied by an alternate energy source such as liquefied natural
gas (LNG) or compressed natural gas (CNG).

4.2.4 Pressure Regulating Station (PRS) Alternative

This alternative involves installation of a pressure regulating station to lower the operating stress
of a pipeline to below 30% SMYS. When operating at reduced stress levels, it is generally
accepted that pipeline failures due to pressure-dependent hazards (e.g. corrosion) will have the
potential to leak rather than rupture, significantly reducing the potential consequences of failure.
The PRS alternative also has the smallest ground disturbance footprint of all the alternatives
given that the impact would be limited to the station site itself, ultimately reducing potential
impact to the environment, Indigenous communities and stakeholders.

PRS is not feasible for all laterals. Laterals determined to have insufficient capacity to meet the
forecasted demand of current and future customers when pressure is regulated to below 30%
SMYS are not suitable for PRS. Feasibility of PRS for each lateral is discussed in Section 4.4.3.

4.2.5 In-Line Inspection (ILI) Alternative

ILI involves the insertion of a data collection device (commonly referred to as an ILI tool or pig)
inside an operating pipeline to obtain indirect measurement of imperfections (e.g. metal loss,
dents, and mechanical damage) that may adversely affect its integrity.
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The ILI alternative requires retrofitting an existing pipeline to accommodate its inspection by
removing any obstructions that may impede the clear passage of the ILI tool. Launcher and
receiver barrels are also required to be installed for the loading and unloading of tools.

While new transmission pipelines would be constructed with ILI capability, the 29 Transmission
Laterals were not and have various obstructions such as:

o Reduced-port valves;

¢ Bends with a radius of curvature less than or equal to 1.5 times the outer diameter of the
pipeline;

e Unbarred tees; and

¢ Wall thickness transitions (variations) as described in Section 5.2.1.6.

Under the ILI alternative, FEI would install a launcher and receiver barrel and associated valves
and piping and would remove obstructions to enable ILI. Following the retrofit, FEI would verify
that obstructions were removed by using a gauge plate or simple caliper tool.

ILI data collection occurs on a recurring cycle (typically 5 to 7 years). For the purposes of this
application, including lifecycle cost estimates, FEI has estimated a seven-year re-inspection
cycle. A detailed description of FEI's ILI process is included within Appendix E.

ILI is highly regarded by operators as the data enables rehabilitation efforts to be focused on
specific locations. ILI also enables proactive asset management by providing pipeline wall
condition data (including changes over time) that can inform long-term asset planning.

4.2.6 Pipeline Replacement (PLR) Alternative

This alternative involves replacing the existing pipeline with a new pipeline constructed to
current standards of design (including accommodations for future ILI capability with limited
retrofits, e.g., installation of launcher and receiver barrels), material selection, and construction.
This option also allows for corrosion-related rupture potential to be mitigated by designing the
pipe with an operating stress of less than 30 percent SMYS. When operating at reduced stress
levels, it is generally accepted that pipeline failures due to pressure-dependent hazards (e.g.,
corrosion) will have the potential to leak rather than rupture, significantly reducing the potential
consequences of failure. Lifecycle pipe condition management activities for a reduced operating
stress pipeline could be modified to levels suitable to the reduced corrosion-related rupture
potential. Hazards such as third-party damage and natural hazards would continue to be
managed as they are today, as the externally applied forces from these hazards could still
cause a pipeline rupture.

As pipeline replacement would involve disturbing the ground within FEI's ROW to install the new
pipe, there could be more disruption to Indigenous communities and surrounding landowners
and other stakeholders compared to other alternatives. In addition, the original pipeline will need
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to remain in-service until the installation of the replacement pipeline is completed and as a
result, there will be requirements for land acquisition for construction and working space.

4.2.7 Robotic Inspection (ROB) Alternative

This alternative involves the use of robotic ILI tools that are self-propelled and can be inserted
into pipelines through stopple fittings. ROB is similar to ILI in its method of detecting and sizing
corrosion imperfections, but differs in the way that the tool traverses through the pipeline. ROB
tools are self-propelled (i.e., through use of rechargeable batteries) as opposed to relying on
gas flow to achieve the required tool travel speed within the pipeline. The batteries require
recharging approximately every 450 metres. In order to perform the recharging, fittings would
need to be installed on the pipeline at 450 metre intervals. Furthermore, each time the tool is
run, the fittings at the designated charging points would have to be excavated in order to be
accessible for the recharging activity.

Potential advantages of this method are the ability to traverse through lines with insufficient flow
to propel an ILI tool, and the lack of reliance on above-grade launcher and receiver barrels.
Current challenges associated with ROB tools are their lack of availability for pipe sizes of NPS
6 (168mm) and smaller, their degree of commercialization (FEI is aware of only a single vendor
providing this service for pipe sizes larger than NPS 6), and their requirement for frequent
charging.

4.3 ALTERNATIVES EVALUATION METHODOLOGY

All identified alternatives were considered for each of the 29 Transmission Laterals. FEI applied
a weighted-scoring methodology to evaluate the performance of each alternative in relation to
three sets of evaluation criteria. In some cases, where the laterals and loops were physically
interconnected with crossover connections and are operated as a system, the selected
alternative was evaluated for compatibility with the whole system. In addition to the weighted-
score computed for each alternative, FEI internal subject matter experts validated the highest
scoring alternative for each lateral. The components of the evaluation methodology are
described in the subsections below.

4.3.1 Evaluation Criteria

As described in more detail below, the following evaluation criteria was used to evaluate the
alternatives:

1. Integrity and Asset Management Capability:
a. Prevention of Ruptures;
b. Prevention of Leaks;
c. Proactive Asset Management; and

d. Technical Certainty.
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2. Project Execution and Lifecycle Operation:

a. Environmental;

b. Lands & ROW;

c. Consultation and Engagement Complexity;
d. Operational Complexity;

e. System Capacity & Customer Impacts; and

f. Project Execution Certainty.

3. Financial:

a. Present Value (PV) of Incremental Annual Revenue Requirement (over 66
years).

Each criterion is described in the sections below.

4.3.1.1 Integrity and Asset Management Capability

The 7 alternatives do not provide equivalent capabilities to FEI in meeting its objective of
mitigating the potential for rupture failure due to corrosion, or technical considerations of
preventing leaks and providing capability for proactive asset management. To avoid a potential
scenario of selecting an alternative that may not enable FEI to meet its technical objectives, FEI
weighted Integrity and Asset Management Capability above other criteria.

The factors evaluated within this category are as follows:

Prevention of ruptures: ability of an alternative to mitigate the potential for transmission
pipeline ruptures due to external corrosion and the potential consequences of a natural
gas transmission pipeline rupture as discussed in Section 3.3.3. This criterion reflects
the objective of the Project and thus was given the highest weighting. The score reflects
the degree to which the potential for pipeline rupture has been mitigated. If an
insufficient improvement can be obtained over status quo by a given alternative, it may
be screened out on a technical basis.

Prevention of leaks: ability of an alternative to prevent leaks due to external corrosion.
In consideration of its obligation to prevent spillage under the OGAA, FEI scored
alternatives that can prevent the occurrence of leaks on the transmission pipeline
system higher than those that do not provide this capability.

Proactive asset management: ability of an alternative to enable proactive
repair/replace decisions based on asset condition over the lifecycle of the asset, and to
provide data for other asset management processes (e.g. ground movement, centreline
mapping, validation of records). The ability to proactively manage assets allows potential
hazards to be addressed before failures occur.
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» Technical certainty: confidence that a selected alternative will provide its integrity and
asset management capabilities long term, without needing to revert to another
alternative.

4.3.1.2 Project Execution and Lifecycle Operation

The six alternatives considered for the Project do not provide equivalent capabilities to FEI with
respect to efficient and effective project execution and/or lifecycle operation. FEI considered an
analysis period of 66 years in its assessment which includes six years during the Project from
2019 to 2024 for Project execution and 60 years post-Project for lifecycle operation®. The
criteria utilized to assess Project execution and lifecycle operations were as follows:

e Environmental: estimated complexity associated with the Project and continued
operation with respect to environmental factors such as permitting, management of
waste and/or contamination, and impacts to the surrounding environment (e.g.
vegetation, soil, watercourses);

e Lands & Right-of-Way: estimated complexity associated with various lands-related
factors such as acquisition of temporary and/or permanent land rights as well as lifecycle
impacts (e.g. management of encroachments, annual rent payments);

e Consultation and Engagement: estimated complexity with engaging Indigenous
communities and stakeholders such as municipalities, Ministry of Transportation and
Infrastructure (MoTI), BC Hydro, and others regarding the Project including potential
expectations with respect to community benefit and/or investment;

e Operational: estimated complexity in operating the selected Project alternative
considering factors such as internal/external resources required, equipment and tools
needed, potential level(s) of safety hazard exposure over the lifecycle, and the degree of
maintenance or enhancement possible with respect to maintenance flexibility (e.g.
operational windows to execute work);

¢ System Capacity & Customer Impacts: an estimate of the degree to which selection of a
particular alternative might impact FEI's current ability to meet future capacity growth
needs or to provide reliable gas service to customers (e.g. supply interruption); and

e Project Execution: an estimate of the degree to which selection of a particular
alternative might impact such items as regulatory permitting, timeline/schedule, budget
certainty, scope certainty, environmental and archaeological impacts, geotechnical
conditions and various constructability considerations (including resources).

20 The 60-year post-project analysis period was chosen based on the currently approved depreciation rate of
Transmission Main pipeline at 1.47% (or 68 years) since the majority of the capital expenditures are tracked under
the Transmission Main pipeline asset. The analysis period post-project was rounded down to 60 years for
simplicity and considering that it covered approximately 90 percent of the depreciation life of a Transmission Main
pipeline.
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4.3.1.3 Financial

FEI considered the long term rate impact to FEI's non-bypass customers to financially compare
all remaining feasible alternatives. This was completed by evaluating the present value of the
incremental revenue requirement as well as the levelized delivery rate impact over the 66-year
analysis period for each alternative based on the estimated capital cost and operating cost. For
a fair comparison, future incremental sustainment capital and operating expenditures over the
66-year analysis period for each alternative was included. For example:

e For PRS and ILI, the replacement costs or sustainment expenditures, if any, for the
measuring and regulating equipment, the building or enclosed structure for housing the
measuring and regulating equipment, and the telemetry equipment for which the life of
the assets are estimated over approximately 41 years, 43 years, and 10 years,
respectively??;

o For ILI, the future sustainment expenditures for ILI re-inspection and integrity digs as a
result of each ILI re-inspection??. ILI re-inspection was assumed to occur on a 7-year
cycle;

o For PRS, the future O&M expenditures for maintaining the new PRS stations; and

e For PLR, there is no incremental future capital for replacement as the average life of a
new transmission main pipeline is estimated to be 68 years?® and no incremental O&M
expenditures (i.e. no increase in O&M costs compared to the O&M costs for the existing
pipeline).

4.3.2 Scoring and Weighting

Each of the criteria were scored for each of the 29 Transmission Laterals on a range from 0-5:

o 0 No cost estimate was prepared for this alternative if it is technically not feasible or it is
screened out on a technical and cost basis as discussed in Section 4.4 below

e 1 The alternative is over 100 percent higher than the alternative with the lowest PV of
incremental revenue requirement (66 years)

e 2 The alternative is 50 percent to 100 percent higher than the alternative with the lowest
PV of incremental revenue requirement (66 years)

21 The currently approved depreciation rate for transmission measuring & regulating equipment is 2.41 percent (41.5
years), for transmission measuring and regulating structure is 2.29% (43.7 years) and for transmission
telemetering is 9.75 percent (10.3 years).

22 The capital cost of a single ILI cleaning run (i.e. the first ILI run after the project is commissioned) is estimated to
be $480 thousand, in 2018 dollars, for laterals that are over 6.0 kilometres long and $440 thousand, in 2018
dollars, for laterals that are less than 6.0 kilometres long. For subsequent single ILI re-inspection run, the capital
cost is estimated to be $333 thousand per re-inspection in 2018 dollars. The re-inspection is to occur on a 7-year
cycle. The resulting integrity dig is estimated to be $35 thousand per dig, in 2018 dollars with 80 percent
capitalized and 20 percent O&M primarily for administrative overhead costs (training, etc). All costs are estimated
based on historical data.

23 The currently approved depreciation rate for transmission main is 1.47 percent (68.0 years).
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e 3 The alternative is 20 percent to 50 percent higher than the alternative with the lower
PV of incremental revenue requirement (66 years)

e 4 The alternative is 5 percent to 20 percent higher than the alternative with the lowest
PV of incremental revenue requirement (66 years)

e 5 The alternative with the lowest PV of incremental revenue requirement (66 years) and
those alternatives that are within 5 percent of the alternative with the lowest PV of
incremental revenue requirement (66 years)

The scoring system for the financial evaluation was designed to compare the PV of the
incremental revenue requirement relative to the alternative with the lowest PV of incremental
revenue requirement. For instance, the alternative with its PV of incremental revenue
requirement (or rate impact) only 5 percent higher than the alternative with the lowest PV of
incremental revenue requirement was not given the same weighting as the alternative with a PV
of incremental revenue requirement that is over 100 percent higher than the alternative with the
lowest PV of incremental revenue requirement.

The following tables show the weightings applied when scoring the alternatives.

Table 4-1: Overall Weighting of Evaluation Criteria

Evaluation Criteria Weight

Integrity and Asset Management Capabilities 45%
Project Execution & Lifecycle Operation 20%
Financial 35%

Table 4-2: Weightings within Integrity and Asset Management Capabilities

Integrity and Asset Management Capabilities Weight

Prevention of Ruptures 45%
Prevention of Leaks 10%
Proactive Asset Management 25%
Technical Certainty 20%

Table 4-3: Weightings within Project Execution & Lifecycle Operation

Project Execution & Lifecycle Operation Weight

Environmental 15%
Lands & ROW 15%
Consultation and Engagement Complexity 15%
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Project Execution & Lifecycle Operation

Operational Complexity 25%
System Capacity & Customer Impacts 20%
Project Execution Certainty 10%

Table 4-4: Weighting within Financial

Financial

PV of Incremental Annual Revenue Requirement

0,
(66 years) 100%

4.3.3 Subject Matter Review

FEI's internal subject matter experts met to review and determine the preferred alternative for
each lateral where alternative scores were close. Subject matter experts considered the
following in their determination of a Preferred Alternative:

e Site-specific knowledge of pipeline operating environment, and in particular its influence
on Project Execution & Lifecycle Operation; and

e The extent of the differences between each alternative in terms of the PV of incremental
revenue requirement in comparison to the degree of difficulty between each alternative
in terms of the nature of work required in construction on a lateral by lateral basis.

This is further described in the detailed evaluation of each lateral in Appendix I.

4.3.4 Treatment of Interconnected Laterals as a System

In some cases, as shown in Figure 4-1 below, the laterals and their corresponding loops are
physically joined with crossover connections and are operated as a system. This means that a
selection of an alternative for one lateral must also be an acceptable solution for the other
laterals (loops) connected in the system. For example, if the PRS alternative is technically
feasible for a lateral, but it isn’t compatible with other laterals that interconnect with looping and
crossovers (because they require a lower pressure regulation set point to achieve less than 30
percent SMYS that then impacts customer delivery), then the PRS would not be selected as a
feasible alternative.
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Figure 4-1: Visual Representation of Interconnected Laterals Treated as a System

L, Crossover Connection

Lateral
_\

Flow Loop

Typical Lateral
and Loop
Configuration

4.4 ALTERNATIVES SCREENED oUT BASED ON TECHNICAL AND FINANCIAL
CRITERIA

FEI first evaluated the technical merits of the alternatives to screen out those that did not
accomplish the objective of the Project to mitigate the potential for rupture due to corrosion. FEI
then considered whether the alternatives were proven and commercialized, other technical
criteria such as Project execution and lifecycle operation factors, and high level cost estimates
to determine alternatives should be screened out. The outcome of this screening process is
described in the subsections below.

4.4.1 Status Quo: Modified ECDA Screened Out Based on Inability to Achieve
Project Objective

Where CP shielding is occurring, Modified ECDA will not detect sites that may be experiencing
active corrosion. FEI's inspection of its system has shown that active corrosion has occurred on
cathodically-protected pipe due to CP shielding. As such, FEI does not consider this method to
be an acceptable means to manage the potential for corrosion-related rupture to the 29
Transmission Laterals over the long term. This alternative does not achieve the primary
objective of the Project which is to mitigate the potential for rupture due to corrosion.
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Status Quo was screened out on a technical basis and was not considered further in the
evaluation process.

4.4.2 Robotic Inspection (ROB) Screened Out Based on Readiness

At this time, FEI does not consider robotic ILI tools to be proven and commercialized. The
technology is not available for pipe sizes of NPS 6 (168mm) and FEI is only aware of a single
vendor providing this service for larger pipe sizes. As described in Section 4.2.7, the batteries
require recharging approximately every 450 metres. The required excavations at each recharge
point each and every time the robotic tool is run is not desirable from a lifecycle operation
perspective in terms of impact to the environment, Indigenous communities, and stakeholders.

As a result, the ROB alternative was screened out as not feasible and was not considered
further in the evaluation process.

4.4.3 Pressure Regulating Station (PRS) Screened Out for Some Laterals
Based on Capacity Limitations

PRS was not viable for some laterals due to capacity limitations of some systems. By reducing
the operating pressure of the pipeline, the capacity available to customers will change. Laterals
where a PRS would impact existing firm customers or interruptible customer operations or
prevent new additions of new customers to the lateral were not considered candidates for the
PRS alternative. Below in Table 4-5 are the 29 Transmission Laterals and their PRS feasibility.

Table 4-5: Feasibility of PRS for the 29 Transmission Laterals

Line/Loop Full Name PRS Feasibility

Mackenzie Lateral 168 Not Feasible
Mackenzie Loop 168 Not Feasible
BC Forest Products Lateral 168 | Feasible
Prince George 3 Lateral 219 Feasible
Northwood Pulp Lateral 168 Feasible
Northwood Pulp Loop 219 Feasible
Prince George 1 Lateral 168 Not Feasible

Prince George Pulp Lateral 168 | Feasible

Husky Oil Lateral 168 Feasible
Prince George 2 Lateral 219 Feasible
Cariboo Pulp Lateral 168 Feasible

Williams Lake Loop 1 and 2 168 | Feasible

Kamloops 1 Lateral/Loop 168 Not Feasible

Salmon Arm Loop 168 Not Feasible

Salmon Arm 3 Lateral 168 Not Feasible
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Line/Loop Full Name ‘ PRS Feasibility

Coldstream Lateral 219 Feasible
Coldstream Loop 168 Feasible
Kelowna 1 Loop 219 Feasible
Celgar Lateral 168 Feasible
Castlegar Nelson 168 Feasible
Trail Lateral 168 Feasible
Fording Lateral 219/168 Not Feasible
Elkview Lateral 168 Feasible
Cranbrook Lateral 168 Not Feasible
Cranbrook Loop 219 Not Feasible
Cranbrook Kimberley Loop 219 | Not Feasible
Cranbrook Kimberley Loop 273 | Not Feasible
Kimberley Lateral 168 Not Feasible
Skookumchuck Lateral 219 Not Feasible

As a result, the PRS alternative was screened out for the laterals where there are capacity
limitations and was not considered further in the evaluation process for those laterals.

4.4.4 Technical Comparison of Remaining Alternatives

The following table provides an overview of FEI's assessment of the remaining alternatives
against the technical criteria of Integrity and Asset Management Capabilities and Project
Execution & Lifecycle Operation. Combined, this technical criterion comprises 65 percent of the
alternatives total score. ILI is the only alternative that has been assessed as providing superior
integrity management capabilities. While alternatives 4 (PRS) and 6 (PLR) generally provide
acceptable integrity management capabilities, they were superior in the Project execution and
lifecycle operation scoring where PLE and HSTP alternatives provided acceptable but inferior
technical scores when compared to the other alternatives as described in Sections 4.4.4.1 and
4.4.4.2. ILI, PLR and PRS were evaluated to be technically superior to the other alternatives,
with ILI providing the highest technical rating out of all of the alternatives?*.

24 Detailed technical scores for ILI, PRS and PLR are provided in appendix I.
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Table 4-6: High Level Technical Evaluation of Alternatives

Integrity and Asset Management

Project Execution and Lifecycle Operation*

Capabilities
Alternative Prevention | Prevention | Proactive Technical | Consultation | Environmental | Lands | Operational | Project System High-level
of of Leaks Asset Certainty | and & Complexity | Execution | Capacity | Performance
Ruptures Management Engagement ROW Certainty | & Evaluation
Capability Complexity Customer | of
Impacts Alternative
PLE A \/ — A \/ \/ vV Vv \ A —
HSTP A v v — v \/ \ A 4 v \ —
PRS A v v — — A A A A \ A
PLR A — — A \ 4 \/ Vi A - | A A

* The Project Execution and Lifecycle Operation scores will vary depending on the lateral, but these scores are a high level representation of how
each alternative impacts each category

Legend 4
v Inferior alternative g
—_ Acceptable alternative
A Superior alternative
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4.4.4.1 Pipeline Exposure and Re-coat (PLE)

As summarized in Table 4-5 above, the PLE alternative provides a high confidence method of
assessing the pipeline condition. By exposing the pipe, making necessary repairs, applying a
modern coating and utilizing Modified ECDA, the PLE alternative achieves the technical
objective of preventing rupture with high confidence and achieves the additional technical
consideration of preventing leaks.

However, PLE would not allow FEI to forecast future pipe condition, as it would with a method
such as ILI; therefore, PLE rated lower for proactive asset management. PLE also rated the
lowest for Project execution and lifecycle due to complex Project execution and larger impact to
the environment, Indigenous communities and stakeholders as a result of the need to excavate
the entire length of the lateral. Furthermore, the exposure of the full length of the pipeline for a
detailed inspection, recoating and making any necessary repairs is a significant and complex
undertaking not commonly employed by transmission pipeline operators.

4.4.4.2 Hydrostatic Testing Program (HSTP)

The Hydrostatic Test Program achieves the objective of preventing rupture by subjecting the
lateral to a pressure test. While this alternative is capable of identifying critical defects through
the destructive nature of hydrostatic testing, it cannot identify defects that have potential to fail.
Without pipe condition data, HSTP does not provide any leak prevention capability. Moreover,
without pipe condition data to predict failure in between the hydrostatic test intervals (an
estimated recurring frequency of between 5 to 10 years), this alternative does not provide any
capability of proactive asset management.

Although hydrostatic testing is a necessary and useful integrity verification method for newly
constructed pipelines, hydrostatic testing is a less commonly adopted solution for ongoing
management of corrosion due to issues such as water disposal (i.e. environmental-related
challenges), required service outages, LNG supplementation, high cost, and a lack of predictive
information to inform long-term asset planning. In addition, hydrostatic testing can be
detrimental to resident manufacturing flaws that may be present in electrical resistance welded
(ERW) seam welds by activating these flaws to become time-dependent flaws.

Because HSTP requires the line to be shut down, consideration of this alternative was limited to
laterals with redundant looping or laterals with practical means of supporting downstream
customers. Therefore, the HSTP alternative was considered in greater detail for five laterals that
were most practical to implement and that were capable of being supplemented with LNG
during the hydrostatic testing, or laterals that were able to be taken out of service without
interruption to customers.

4.4.5 High Level Financial Screening of Remaining Feasible Alternatives

In addition to the technical criteria, FEI evaluated the alternatives based on high level cost
estimates.
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Initially, high level cost estimates were used to screen out technically feasible alternatives that
were cost prohibitive and therefore considered to be not financially feasible?®. Based on the
high level cost estimates for the PLE alternative as shown below in Table 4-7, it is clear that the
cost of the PLE alternative is either higher or comparable to other alternatives that were able to
provide better integrity and asset management capabilities. FEI therefore did not pursue the
PLE alternative further in the evaluation process.

Table 4-7: High Level Cost Comparison of PLE to Other Alternatives (2018%)

Lateral

ILI PLR PRS =

($ millions) ($ millions) ($ millions) ($ millions)

BC Forest Products Lateral 168 6.7 3.3 3.7 4.2
Cariboo Pulp Lateral 168 5.1 3.8 3.4 6.1
Kamloops Lateral/Loop 168 11.2 124 N/A* 26.5
Salmon Arm 3 Lateral 168 51 2.8 N/A* 4.6

*PRS was not feasible for these laterals and as a result, no cost estimate was developed.

High level cost estimates were completed for HSTP for the five laterals for which it was a
technically feasible alternative, as shown below in Table 4-8. The hydrostatic tests would be
repeated every five to ten years, and in this case, the HSTP costs assumed a test frequency of
every seven years over a 66-year period. As shown below, the HSTP alternative was cost
prohibitive when compared to other alternatives that were either equal or superior in their
technical performance. The cost of LNG supplementation for the industrial customers is cost
prohibitive even for the BC Forest Products and Elkview Laterals which are two shorter single
feed, un-looped laterals. As a result, FEI did not pursue the HSTP alternative further in the
evaluation process.

Table 4-8: High Level Cost Comparison of HSTP to Other Alternatives (2018%)

PLR PRS HSTP
($ millions) ($ millions) ($ millions)

Lateral It
aiete ($ millions)

BC Forest Products Lateral 168 6.7 3.3 3.7 36.0
Elkview Lateral 168 55 45 35 27.3
Cranbrook Lateral 168 10.6 79.8 N/A* 20.0
Cranbrook Loop 219 9.1 79.8 N/A* 51.5
Cranbrook Kimberley Loop 219 4.8 15.7 N/A* 10.1

*PRS was not feasible for these laterals and as a result, no cost estimate was developed.

The PLR alternative for some of the longer laterals was also considered to be cost prohibitive
when compared to the other technically feasible alternatives and was therefore not considered
to be financially feasible and was not considered further in the evaluation process for these
longer laterals. The high level cost estimates are shown below in Table 4-9.

25 For the alternatives that are not technically feasible, no cost estimate is provided.
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Table 4-9: High Level Cost Comparisons of PLR to Other Alternatives for Longer Laterals (2018%)

ILI PRS PLR
($ millions) ($ millions) ($ millions)
Mackenzie Lateral 168 27.6 N/A* 71.7
Mackenzie Loop 168 154 N/A* 35.6
Prince George 3 Lateral 219 8.2 1.2 20.9
Northwood Pulp Lateral 168 8.5 1.2 23.4
Northwood Pulp Loop 219 8.0 1.2 22.8
Prince George 1 Lateral 168 8.2 N/A* 184
Prince George 2 Lateral 219 8.6 35 27.1
Williams Lake Loop 1 168 3.8 1.7 13.2
Williams Lake Loop 2 168 5.4 1.7 9.8
Salmon Arm Loop 168 19.7 N/A* 105.4
Coldstream Loop 168 8.3 3.4 14.7
Kelowna 1 Loop 219 8.3 4.0 8.2
Celgar Lateral 168 6.7 3.5 22.6
Castlegar Nelson 168 36.0 5.3 109.6
Trail Lateral 168 12.3 3.6 20.7
Fording Lateral 219/168 64.0 N/A* 186.8
Cranbrook Lateral 168 10.6 N/A* 79.8
Cranbrook Loop 219 9.1 N/A* 79.8
Cranbrook Kimberley Loop 219 4.8 N/A* 15.7
Cranbrook Kimberley Loop 273 5.3 N/A* 27.6
Kimberley Lateral 168 13.2 N/A* 48.3
Skookumchuck Lateral 219 4.7 N/A* 84.3

*PRS was not technically feasible for these laterals and as a result, no cost estimate was developed.

For the ILI, PLR and PRS alternatives that were both financially and technically feasible, AACE

Class 3 estimates were developed to compare alternatives for each lateral.?®

4.4.6 Summary of Technical and High Level Financial Screening

The Status Quo - Modified ECDA alternative were screened out on a technical basis because it
did not achieve the Project objective to mitigate the potential for rupture due to corrosion. The
Robotics alternative was also screened out on a technical basis because it is not proven
technology nor commercialized. The PRS alternative was also screened out on a technical
basis for the laterals where there are capacity limitations. Modified ECDA, Robotics and PRS

26 FEI developed the cost estimates for alternatives to a Class 3 level to allow for a more accurate comparison of

costs.

SECTION 4: DESCRIPTION AND EVALUATION OF ALTERNATIVES

PAGE 44



N B

© 00N 01~ W

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

FORTIS BC

FORTISBC ENERGY INC.
INLAND GAS UPGRADES APPLICATION

for some laterals were not considered to be technically feasible and therefore, were not
considered further in the evaluation process.

Both the PLE and some of the HSTP alternatives were considered to be technically acceptable
but were screened out on a financial basis because they were considered to be cost prohibitive
when compared to the other technically superior alternatives. The PLR alternative for some of
the longer laterals was also screened out on a financial basis because it was cost prohibitive
when compared to the other technically feasible alternatives. PLE, HSTP, and PLR for some of
the longer laterals were not considered to be financially feasible and therefore, were not
considered further in the evaluation process.

The ILI, PLR and PRS were evaluated to be technically superior to the other alternatives with ILI
providing the highest technical rating for each alternative?”. These alternatives also presented
the most cost effective solutions. AACE Class 3 estimates were developed to compare the
remaining alternatives for each lateral.

4.5 ANALYSIS OF THREE REMAINING FEASIBLE ALTERNATIVES

FEI evaluated each of the remaining three feasible alternatives (PRS, ILI and PLR) for each
lateral using the evaluation methodology described above. The following sections outline the
findings of the alternative evaluation process.

4.51 Selection of PRS Where Viable

For the laterals for which PRS was viable, PRS was chosen as the preferred alternative in all
cases except for one because of the ability of this alternative to meet the objectives of the
Project at the lowest cost, with the added benefit of limited ground disturbance and community
impacts. PRS was generally the lowest cost alternative. For Project Execution and Lifecycle
Operation, PRS scored from 4.3 to 4.6, compared to 2.8 to 3.7 for ILI and PLR. As a result,
PRS was selected as the preferred alternative for all of the laterals where PRS was viable
except for one.

In the one case where PRS was viable but not selected as the preferred alternative, PLR was
chosen as PLR had a higher overall score, was financially comparable to PRS, with better
integrity and asset management capability benefits. FEI's internal subject matter experts also
recommended PLR over PRS in this case, in alignment with the overall scoring.

4.5.2 ILI More Cost Effective for Longer Pipelines

Where PRS was not feasible, ILI and PLR were compared to determine the best solution. For
most laterals, ILI and PLR both scored comparably under the technical criteria of preventing
rupture and leaks; however, ILI has an advantage of providing better proactive asset
management capability. The ILI and PLR alternatives also had comparable Project execution

27 Detailed technical scores for ILI, PRS and PLR are provided in Appendix I.
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and lifecycle operation technical criteria scores, with slight differences depending on the terrain
and potential challenges from working on Indigenous community lands, archaeological sites,
environmental concerns and crossings. In terms of financial evaluation, the difference in scores
between ILI and PLR for each lateral depended mostly on the length of the lateral.

For the longer laterals, especially those longer than 4 kilometres, the PV of incremental revenue
requirement and rate impacts were much higher for PLR when compared to ILI for the same
lateral. ILI was therefore selected for all of the laterals that were longer due to having a lower
rate impact along with providing better proactive asset management capability.

4.5.3 PLR for Shorter Pipelines

For the shorter laterals, especially those less than 4 kilometres in length, the PV of incremental
revenue requirements and rate impacts were typically less for PLR when compared to ILI for the
same lateral. The PLR alternative for the shorter laterals thus achieved the highest financial
score. This financial score combined with a comparable technical score, resulted in the highest
overall score for the PLR alternative as compared to the ILI alternative and was therefore
selected as the preferred alternative.

4.5.4 Preferred Alternatives for Each Lateral

Based on the rationale described in the previous sections, the remaining alternatives, their
respective present value of incremental revenue requirements (66 years) and the preferred
alternatives for each lateral are shown below. For those laterals that were considered not
feasible for PLR and/or PRS as discussed in Section 4.4.5 above, no present value of
incremental revenue requirements are shown in the table below.
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Table 4-10: Preferred Alternative for Each Lateral and Present Value of Incremental Revenue
Requirement over 66-years of Analysis Period

ILI PLR PRS
Length Present Value PresentValue Present Value Preferred
Lateral (kilometres) ($ millions) ($ millions) ($ millions) Alternatives
Mackenzie Lateral 168 28.7 45.8 - - ILI
Mackenzie Loop 168 14.2 24.9 - - ILI
BC Forest Products Lateral 168 0.5 12.6 4.5 7.0 PLR
Prince George 3 Lateral 219 5.3 14.3 - 2.2 PRS
Northwood Pulp Lateral 168 6.0 15.4 - 2.2 PRS
Northwood Pulp Loop 219 5.8 14.1 - 2.2 PRS
Prince George #1 Ltl 168 4.7 14.2 - - ILI
Prince George Pulp Lateral 168 1.0 14.3 7.4 3.6 PRS
Husky Oil Lateral 168 1.1 16.4 5.5 3.6 PRS
Prince George #2 Lateral 219 8.7 15.8 - 6.3 PRS
Cariboo Pulp Lateral 168 1.3 10.5 5.3 6.5 PLR
Williams Lake Loop 168 5.9 15.7 - 6.0 PRS
Kamloops 1 Lateral & Loop 168 6.6 32.1 16.3 - PLR
Salmon Arm Loop 168 44.9 33.6 - - ILI
Salmon Arm 3 Lateral 0.9 10.5 3.8 - PLR
Coldstream Lat 219 1.8 13.2 8.5 5.9 PRS
Coldstream Loop 168 3.8 14.2 - 6.0 PRS
Kelowna 1 Loop 219 2.1 14.0 - 6.9 PRS
Celgar Lateral 168 5.8 11.7 - 5.9 PRS
Castlegar Nelson 168 37.4 54.2 - 9.0 PRS
Trail Lateral 168 4.2 19.0 - 5.9 PRS
Fording Lateral 219/168 79.7 102.3 - - ILI
Elkview Lateral 168 1.6 10.1 5.8 5.9 PRS
Cranbrook Lateral 168 34.0 22.3 - - ILI
Cranbrook Loop 219 34.0 20.5 - - ILI
Cranbrook Kimberley Loop 219 4.0 9.2 - - ILI
Cranbrook Kimberley Loop 273 9.4 10.7 - - ILI
Kimberly Lateral 168 20.6 23.3 - - ILI
Skookumchuck Lateral 219 35.9 13.8 - - ILI

The Elkview Lateral has comparable net present values for the PLR and PRS alternatives.
However, due to higher capital costs and the larger construction impact associated with a PLR
installation in an industrial environment as compared to the PRS, the PRS alternative was
selected.

The detailed evaluation of the 29 Transmission Laterals can be found in Appendix I.

4.6 CONCLUSION

In summary, the preferred alternatives for each lateral will allow FEI to achieve its main
objective of mitigating the potential for failure by rupture due to corrosion. In each case, FEI has
analyzed and compared the feasible alternatives and recommended the most cost effective
alternative taking into account relevant factors.
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5. PROJECT DESCRIPTION

5.1 INTRODUCTION

In this section, FEI describes the preferred alternative for each of the 29 Transmission Laterals
in more detail including information on components, schedule, resources requirements, risks
and management. As discussed in Section 4, FEI evaluated and determined the preferred
alternative for each of the 29 Transmission Laterals. The preferred alternative for each lateral is
as follows:

Table 5-1: Preferred Alternatives for Each Lateral

Line/Loop Full Name I(Iiir:ce)rrl;g?rgeg Preferred Alternative
1 Mackenzie Lateral 168 28.6 In-line Inspection
2 Mackenzie Loop 168 14.2 In-line Inspection
3 BC Forest Products Lateral 168 0.5 Pipeline Replacement
4 Prince George 3 Lateral 219 5.3 Pressure Regulating Station
5 Northwood Pulp Lateral 168 6.0 Pressure Regulating Station
6 Northwood Pulp Loop 219 5.8 Pressure Regulating Station
7 Prince George 1 Lateral 168 4.7 In-line Inspection
8 Prince George Pulp Lateral 168 1.0 Pressure Regulating Station
9 Husky Oil Lateral 168 1.1 Pressure Regulating Station
10 Prince George 2 Lateral 219 8.6 Pressure Regulating Station
11 Cariboo Pulp Lateral 168 1.3 Pipeline Replacement
121 Williams Lake Loop 1 168 3.4 Pressure Regulating Station
12.2 Williams Lake Loop 2 168 25 Pressure Regulating Station
13.1 Kamloops 1 Lateral 168 3.6 Pipeline Replacement
13.2 Kamloops 1 Loop 168 3.1 Pipeline Replacement
14 Salmon Arm Loop 168 44.9 In-line Inspection
15 Salmon Arm 3 Lateral 168 0.8 Pipeline Replacement
16 Coldstream Lateral 219 1.8 Pressure Regulating Station
17 Coldstream Loop 168 3.8 Pressure Regulating Station
18 Kelowna 1 Loop 219 2.1 Pressure Regulating Station
19 Celgar Lateral 168 5.8 Pressure Regulating Station
20 Castlegar Nelson 168 37.4 Pressure Regulating Station
21 Trail Lateral 168 4.2 Pressure Regulating Station
22.1 Fording Lateral 219 34.5 In-line Inspection
22.2 Fording Lateral 168 45.1 In-line Inspection
23 Elkview Lateral 168 1.6 Pressure Regulating Station
24 Cranbrook Lateral 168 34.0 In-line Inspection
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Line/Loop Full Name I(Iiir:srrl;g?rgeg Preferred Alternative
25 Cranbrook Loop 219 34.0 In-line Inspection
26 Cranbrook Kimberley Loop 219 4.0 In-line Inspection
27 Cranbrook Kimberley Loop 273 9.4 In-line Inspection
28 Kimberley Lateral 168 20.6 In-line Inspection
29 Skookumchuck Lateral 219 35.9 In-line Inspection

The sections below describe the Project and include the:

e Basis of design and engineering, basis of the AACE Class 3 cost estimate, and the
construction, installation and commissioning plans for the ILI, PRS, and PLR
components;

e Project cost estimate, including risk assessment, contingency and reserve
determination;

e Construction verification and commissioning along with a summary schedule;
e Project resourcing requirements;
¢ Identified Project impacts; and

o Required permits and approvals.

5.2 BAs/s oF DESIGN AND ENGINEERING

5.2.1 In-Line Inspection (ILI)

For laterals where ILI was selected as the preferred alternative, the Project involves installation
of pig barrels at each end of the pipeline to allow ILI tools to be launched and retrieved, and the
removal of all obstructions in the pipeline that may prevent successful tool runs, including
restrictive fittings and bends, and pipe size or wall thickness changes.

5.2.1.1 Standards and Specifications

The design, construction and operation of FEI natural gas pipelines and stations are conducted
in accordance with BC OGC regulations and the CSA Standard Z662 “Oil and Gas Pipeline
Systems”. The ILI portion of the Project, comprising both pipelines and stations, will be
developed in accordance with all applicable statutory codes and standards including FEI's
internal standards.

Table 5-2 lists the applicable industry standards and specifications for the Project.
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Table 5-2: Applicable Industry Standards and Specifications

Document ‘ Description ‘

CSA Z662-15 Oil and Gas Pipeline Systems

CSA 7245.1-18 Steel Pipe

CSA 7245.11-17 Steel Fittings

CSA Z245.12-17 Steel Flanges

CSA 7245.20-14 External Fusion Bond Epoxy Coating for Steel Pipe

CSA C22.3 No. 6 Principles and Practices of Electrical Coordination Between Pipelines and
Electric Supply Lines

CAN/CSA-G40.21-13 | Specification for Structural Quality Steels

OCC-1-2005 Recommended practice for Control of External Corrosion on Buried or
Submerged Metallic Piping Systems

5.2.1.2 Control Valve Assemblies (CVA)

The installation of a CVA is a prerequisite to enable ILI modifications of an in-service line. The
CVA is required to control the operating pressure as needed for live line welding requirements
and also to control the maximum recommended pressure for the installation of the stopple
plugging system in order to perform the modification work.

The CVA consists of a gas filter, and a pneumatically actuated valve assembly with two control
valves (one functions as the main controller and the other as the monitor). In addition, two
isolation valves and one bypass valve are required so that the CVA can be bypassed during
normal operation when pressure control is not required or when the CVA is maintained so as
not to interfere with the main pipeline flow. Telemetry is required to provide Gas Control with the
ability to monitor the set pressure.

The CVA will be installed in a fenced site with one vehicle gate. The site footprint is typically 14
meters by 28 meters. For some laterals, the site may need to be larger to accommodate site
specific requirements. A typical CVA is designed to utilize the existing ROW.

Refer to Confidential Appendix J-1 (Appendix H3 to the Stantec FEED) for a CVA schematic
and typical CVA site layout.

5.2.1.3 Launcher and Receiver Assemblies (LA, RA)
The LA and RA were designed to provide launching and receiving capability for ILI tools.
Because the existing ROW width varies for each lateral, all above ground replacements were

designed to occupy minimal ROW width. The overall size of each designed facility is governed
by the standard size of its component fittings, as well as the following assumptions:
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e Minimum pipe length between girth welds equal to two pipe diameters where no side
connections are installed on the pipe; pipe pup length increased by one pipe diameter
for each side connection installed;

e Buried depth 1,200 millimetres to top of pipe; and

e Above ground elevation 1,000 millimetres to pipe centerline.

In addition, pig launcher and receiver assemblies of all diameters were designed for an ILI tool
length of up to 6 metres, resulting in an overall launcher barrel length of 8 metres, and receiver
barrel length of 10 metres.

Design drawings for typical NPS 6 and NPS 8 LA and RA drawings are included in Confidential
Appendix J-1 (Stantec FEED, Appendix H4).

Non-adjustable pipe supports are required for the LA and RA anchored to concrete foundations
as per previous designs for FEI projects. The launcher and receivers include 12 supports each
for the assembly and the buried bypass.

5214 Main Line Valve Assemblies (MLVA)

Replacement of all non-ILI compatible main line valve assemblies is required to allow successful
passage of the ILI tool through the pipeline. Table 5-3 lists the criteria and assessment for
typical valves found in natural gas pipelines.

Table 5-3: Valve Replacement Criteria

Criteria Notes Assessment Rationale

Type: Plug Assumed to be reduced port | Replace * Not considered ILI capable
. Port size (ILI capability) generall
Type: Ball or Gate ILI capable only if full port Replace * ( P ¥) 9 y
unknown
Type: ALL . _ Blowdown tee replacement cost
. Adjacent tees require .
(adjacent blowdown Replace * warrants replacement of entire
replacement
tees not barred) valve assembly

* All new mainline lateral valve assemblies will be installed above ground.

The above ground MLVAs are designed to maintain the present function of each lateral pipeline,
such as isolation and blowdown capability. As the existing ROW width varies for each of the 29
Transmission Laterals, all above ground replacements were designed to occupy minimal ROW
width. The overall size of each designed facility is governed by the standard size of its
component fittings, as well as the following assumptions:

e Minimum pipe length between girth welds equal to two pipe diameters where no side
connections are installed on the pipe; pipe pup length increased by one pipe diameter
for each side connection installed;
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e Buried depth 1200 millimetres to top of pipe; and

e Above ground elevation 1000 millimetres to pipe centreline.

Design drawings for typical NPS 6 and NPS 8 MLVAs are included in Confidential Appendix J-1
(Stantec FEED, Appendix H5).

Adjustable pipe supports are required for the MLVAs anchored to concrete foundations as per
previous designs on FEI projects. The valve replacements include two supports each under the
blowdowns.

5.2.1.5 Restrictive Bends and Fittings

Replacement of restrictive bends (bends) and elbow fittings are required to allow successful
passage of the ILI tool through the pipeline with minimal speed excursions. They will be
replaced with an induction bend of equivalent inflection having a radius of curvature five times
the pipe diameter (5 D). Below in Figure 5-1, a visual comparison of a typical 1 D 90 degree
bend to a 5 D 90 degree bend is shown.

Figure 5-1: Comparing 1D bends (restrictive fittings) to 5D bends (induction bends)

5D

A Typical Elbow Replacement Plan View is included in Confidential Appendix J-1 (Stantec
FEED, Appendix H6). The replacement criteria and assessment for bends and elbows can be
found in Table 5-4.
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FORTIS BC

Table 5-4: Elbow Replacement Criteria

Criteria Notes Assessment Rationale

Elbow or Bend, . ILI tools incapable of passing through

. Based on outside . .
Radius of di Replace bend radius less than 1.5 D without

iameter ;
Curvature<1.5D speed excursion
All elbow fittings
- assumed to be Long Radius typically < 1.5 D for D <
Elbow Fitting Radius and standard Replace NPS 16; heavier wall also expected
wall thickness

Bend, Bend type and radius Do Not Replace Field and induction bends expected
General typically unknown P to have radii>1.5D
Bend,
Listed Angle Source of angle listed Angle listed may represent long
(degrees within +/- | in GIS unknown Replace radius elbow with nearby pipe
3 degrees of 30, (where listed) * roping/bending
45, 60, or 90)
Bend,
Measured Angle . Angle measured may represent long
d ithin +/ Angle measured using Replace radius elbow with nearby pipe
(degrees within +/- | G5 Trail function *

3 degrees of 30,

roping/bending

45, 60, or 90)

* Where an angle of inflection is listed, the value of the angle as determined by measurement using the
GIS Trail function may deviate from the listed value by +/- 5 degrees or more.

It is difficult to predict with a high degree of confidence the number and location of bends which
will require replacement because they are buried and the as-built data is limited due to the
vintage of the laterals. In order to obtain an estimate of the number of replacements, FEI first
identified potential restrictive bends and fittings by selecting bends that had a bend angle larger
than 20 degrees based on GIS data and historical records. FEI then conducted preliminary field
surveys of a representative sample of locations along some of the laterals, including the Fording
Lateral, Cranbrook Lateral, Salmon Arm Loop, and Mackenzie Lateral, to validate the number of
bends. The results from the preliminary field surveys were used to estimate the likely number of
bends and was provided by FEI to Stantec to develop the cost estimate for laterals where ILI
was the preferred alternative.

Buried branch connections will be replaced with a barred tee assembly of equivalent branch and
run diameter. This is necessary to prevent the ILI tool from travelling down the wrong branch or
potentially becoming lodged in the tee. Each tee assembly will be comprised of a standard
unbarred tee and a branch pipe pup fitted with scraper bars extending into the tee branch to
function as a barred tee. A typical horizontal tee replacement plan view is included in
Confidential Appendix J-1 (Stantec FEED, Appendix H6). The replacement criteria and
assessment for branch connections is shown below in Table 5-5.
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Table 5-5: Branch Connection Replacement Criteria

Criteria Notes ‘ Assessment Rationale
Maximum Branch
/'Run Diameter | o o4 on internal pipe diameter, NACE SP0102-2010,
Ratio > 0.3 . . Replace
assuming standard wall thickness 44211
(scraper bars not
confirmed)
. . Visible in GIS, but not returned in Subject to
Unidentified . . .
Branch search results (i.e. no associated Branch / Run Scraper bars not likely
. fitting, potentially a pipe-to-pipe Diameter installed
Connection . .
connection) Ratio
Existing fitting branch diameter is
. Assessed as replacement
Branch Diameter | unknown, or branch components of . .
. e . Replace until branch diameter can
Unknown unidentified branch connection are .
. be determined
of unknown diameter
Branch diameter may
Stopper or . .
. Install coupon (stoppers) or Do Not exceed maximum ratio,
Thread-O-Ring .
(TOR) engineered threaded plug (TOR) Replace but complete
replacement not required
Generally branch
Do Not diameter NPS 1 or
T T i icall k
ap ap diameter typically unknown Replace smaller; should not
require replacement
Terminating . . May supply smaller
Branch connections comprised of .
Branch . branch connections
. short branch pipe segment Replace - .
Connections terminating with weld ca visible only in the IP or
(“Stubs”) 9 P DP systems

521.6 Wall Thickness Transitions

FEI analyzed wall thickness transition and concluded that a 1.6 millimetres difference in wall
thickness is the upper limit for acceptance. Based on the threshold of a 1.6 millimetres wall
thickness transition, the following modifications are required.

1. New Pipe Replacement: some pipe segments are required to be replaced to reduce the
wall thickness transition within 1.6 millimetres;

2. Bend Replacement: some bends are required to be replaced to reduce the wall
thickness transition within 1.6 millimetres, regardless the radius. Note that in the cost
estimate, short pipe segment replacements of less than 100 metres will be considered
as equivalent to a bend replacement and were estimated as such;

3. Crossing replacement: some road crossings, especially highway crossings, are heavy
wall pipe and may have a wall thickness transition of more than 1.6 millimetres. For the
budgetary approval purpose, they are included in the cost estimate as replacement by
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HD bore. Further investigation and calculation will be completed during the detailed
engineering stage; and

4. MLVA replacement: some valve stations or station piping are required to be replaced to
reduce the wall thickness transition within 1.6 millimetres.

5.2.1.7 Stopple Upgrades

Some existing stopples have not retained the stopple coupons. The coupon is the section of
pipe that is removed, to establish tapping service. It is highly desirable to retain the coupon to
minimize pigging hazards. Coupon retention is mostly done by u-wires. These wires run through
the pilot bit and are cut and bent, so that they can fold back against the bit into a relief area
milled into the bit. The coupon is then folded out when the pilot bit cuts through the pipe.
Multiple u-wires are used to act as insurance against losing the coupon. Stopples that have lost
their coupons create pigging hazards as the opening of tapped holes can potentially catch or
damage pigging tools.

The remediation option proposed is to install a custom plug with extension and guide bars. This
installation requires no field welding. The stopple location is required to be exposed. A hot tap
sub-contractor will install the plugging head, install custom plugs and adjust the orientation.

The stopple upgrade work included in the cost estimate is based on the second option of using
a custom plug with extension and guided bars.

5.2.1.8 New Pipe Segments

There are three (3) types of new pipe segments required for ILI upgrade:

e Category | - Pipe replacement: This is similar to a bend replacement, but straight pipe is
replaced for diameter change, wall thickness transition (as previously discussed) or
welding conditions. No additional right-of-way (ROW) is required.

e Category Il — Pipe looping: This is mainly for bored crossings where new crossing pipe
will loop the existing pipe. Additional ROW of 8 metres is required.

e Category lll — Pipeline extension: One example of pipeline extension is Mackenzie
Lateral 168 where an extension of the lateral across the Mischinsinlika Creek will enable
one continuous ILI run. 18 metres of additional ROW is required for the extending
segment.

5.2.1.9 Land Requirements

New ROW and Temporary Work Space (TWS) land requirements have been generated from
the design of typical land layout drawings. Table 5-6 provides a summary of the land
requirements for each installation type.
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Table 5-6: ILI Site Dimensions

Site Dimensions ROW Addition TWS Dimensions

(metre x metre) (metre x metre) (metre x metre)
Mainline Valve Assemblies 14X 6 0 50 X 10
Control Valve Assembly 12X 14 12X6 36 X 6+48 X 10
Launcher and Receiver Assemblies 28X 18 28X 10 36 X 8+64 X 15
Bend Replacements 0 0 36 X 10

The above dimensions represent the land area required for each proposed facility as a new
installation. The configuration of each facility will likely be modified during detailed design based
on site-specific conditions.

5.2.1.10 Construction Verification and Commissioning

Upon completion of the addition of the launcher and receiver assemblies as well as the removal
of all the known obstructions in the pipeline, verification runs will be conducted to confirm that
there are no remaining obstructions that can cause an unsuccessful ILI run. This will include
gauging plate runs to locate any remaining significant protrusions or bends in the pipeline
followed by a calliper tool run to provide wall thickness transitions and geometry anomalies.

5.2.1.11 Laterals with ILI as Preferred Option
ILI was the preferred alternative for the 11 laterals listed below:

e Mackenzie Lateral 168

o Mackenzie Loop 168

e Prince George 1 Lateral 168

e Salmon Arm Loop 168

e Fording Lateral 219/168

e Cranbrook Lateral 168

e Cranbrook Loop 219

e Cranbrook Kimberley Loop 219

e Cranbrook Kimberley Loop 273

e Kimberley Lateral 168

e Skookumchuck Lateral 219

See Appendix K for a detailed description of the upgrades required for each lateral system.
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5.2.2 Pressure Regulating Station (PRS)

The PRS alternative involves the installation of a facility to regulate the Maximum Operating
Pressure (MOP) of the pipeline below 30% SMYS such that it mitigates the potential for rupture.
The scope of work includes the installation of the facility placed in close proximity to the
transmission tie-in location, including redundant pressure regulating assemblies. The facility
would be located on fee simple land adjacent to the ROW.

5.2.2.1 Standards and Specifications

The design, construction and operation of FEI natural gas pipelines and stations are conducted
in accordance with BC OGC regulations and the Canadian Standards Association (CSA)
Standard Z662 “Oil and Gas Pipeline Systems”. The PRS will be developed in accordance with
all applicable statutory codes and standards including FEI's internal standards.

Table 5-7 lists the applicable industry standards and specifications for the Project.

Table 5-7: Applicable Industry Standards and Specifications

Document ‘ Description

CSA Z662-15 Oil and Gas Pipeline Systems

CSA 7245.1-18 Steel Pipe

CSA 7245.11-17 Steel Fittings

CSA Z245.12-17 Steel Flanges

CSA Z245.20-14 External Fusion Bond Epoxy Coating for Steel Pipe

CSA C22.3No. 6 Principles and Practices of Electrical Coordination Between Pipelines and
Electric Supply Lines

CAN/CSA-G40.21-13 | Specification for Structural Quality Steels

OCC-1-2005 Recommended practice for Control of External Corrosion on Buried or
Submerged Metallic Piping Systems

5222 Pressure Regulating Assemblies

A typical PRS is a pressure regulating assembly, consisting of gas filter, main and monitor
control valves (actuated pneumatically by gas control and connected to pressure transmitter),
pressure controller, backup power generator, pressure indicators, isolation valves, vent valves,
and bleed valves. The PRS assembly will be in a building enclosure. The electrical modules will
be installed in a separate telemetry building, which will be offset by 2 metres from the fence and
offset by approximately 4.6 metres minimum to 6 metres maximum from any potential leak
points in the mechanical components of the PRS assembly.

Design drawings and piping and instrumentation drawings of a typical PRS are available in
Appendix K.
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5223 Civiland Foundations

Civil and foundation work includes site access development, grading, fencing, piling, installing
concrete supports, pipe support and structural support, excavating, line staking and soil
compacting appropriate for the land use.

5.2.2.4 Buildings
A typical PRS installation consists of two (2) buildings: the PRS building and the telemetry
building.

Pressure regulating assemblies will be installed inside the PRS building, which will be a heated
or unheated, self-framing type. The estimated footprint of the PRS building is 7 metres by 6
metres.

The telemetry equipment will be installed inside the telemetry building, which will be a heated,
self-framing type. The building will include one (1) single-person door. The estimated footprint of
the telemetry building is 2 metres by 2 metres and will be offset by a minimum of 2 metres from
the fence and approximately 5 metres from the PRS assembly.

5225 Land Requirements

The estimated footprint of the required land for the PRS is 20 metres x 15 metres. The PRS wiill
be located in close proximity from the mainline tap to limit the length of non-ILI compatible
pipeline operating above 30 percent SMYS. The PRS will be located on freehold land to
maintain control of the site and access for regular maintenance.

5226 Electrical, Instrumentation and Control

The PRS will include electrical power, instrumentation and control to allow remote monitoring of
the facility.

5.2.2.7 Construction Verification and Commissioning

At the conclusion of construction, the PRS will undergo a comprehensive commissioning plan to
check, inspect, test and validate the successful implementation of all control and safety
modules, subsystems, and systems.

5.2.2.8 Laterals with PRS as Preferred Option
PRS is the preferred alternative for the 14 laterals listed below:
e Prince George 3 Lateral 219
¢ Northwood Pulp Lateral 168
e Northwood Pulp Loop 168
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e Prince George Pulp Lateral 168
o Husky Oil Lateral 168

e Prince George 2 Lateral 168
o Williams Lake Loop 168

e Coldstream Lateral 219

o Coldstream Loop 168

e Kelowna 1 Loop 219

e Celgar Lateral 168

o Castlegar Nelson 168

e Trail Lateral 168

e Elkview Lateral 168

See Appendix K for a detailed description of the upgrades required for each lateral system.

5.2.3 Pipeline Replacement (PLR)

PLR involves the installation of a new pipeline in parallel to the existing pipeline. The new
pipeline would be designed to operate below 30 percent SMYS such that it mitigates the
potential for rupture. The scope of work would include the installation of the new pipeline within
the existing ROW, required valve assembly and tie-ins to the mainline pipeline, and the
abandonment in place of the existing pipeline once the new line is operational.

5.2.3.1 Standards and Specifications

The design, construction and operation of FEI natural gas pipelines and stations are conducted
in accordance with BC OGC regulations and the CSA Standard Z662 “Oil and Gas Pipeline
Systems”. The PLR component of the Project will be developed in accordance with all
applicable statutory codes and standards including FEI's internal standards.

Table 5-8 lists the applicable industry standards and specifications for the Project.

Table 5-8: Applicable Industry Standards and Specifications

Document Description

CSA 7662-15 Oil and Gas Pipeline Systems

CSA 7245.1-18 Steel Pipe

CSA 7245.11-17 Steel Fittings

CSA 7245.12-17 Steel Flanges

CSA 7245.20-14 External Fusion Bond Epoxy Coating for Steel Pipe
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Document Description ‘

CSA C22.3 No. 6 Principles and Practices of Electrical Coordination Between Pipelines and
Electric Supply Lines

CAN/CSA-G40.21-13 | Specification for Structural Quality Steels

API RP 1102-2007 Steel Pipelines Crossing Railroads and Highways, 7th Edition

TC E-10 Government of Canada, Transport Canada: Standards Respecting Pipeline
Crossings Under Railways

CPR 2.39 Pipeline and Cable Installations Within Railway Right of Ways

OCC-1-2005 Recommended practice for Control of External Corrosion on Buried or

Submerged Metallic Piping Systems

5232 Route Selection

The route selection process adopted for the laterals where PLR was selected and the preferred
alternative is based on a typical approach to routing a pipeline between fixed start and end
points and any intermediate off take points, utilizing the existing pipeline’s ROW where feasible.
The final route selected must be:

e Safe (to construct and to operate);

e Environmentally acceptable - the route should minimize negative impact on the
environment;

e Practical — the pipeline route should permit as much of the pipeline as possible to be
constructed using modern standard pipeline construction techniques, minimizing the use
of non-standard or higher risk techniques; and

e Economic — the route should both minimize Project costs and minimize local economic
impact on communities that the pipeline passes through, and have the smallest footprint
feasible (ideally the shortest distance between pipeline start and end points).

5.2.3.3 Pipe Specification

The pipe specification process for the proposed pipeline follows accepted industry practices,
and meets all relevant code requirements, specifically those in CSA Z662-15 Oil and Gas
Pipeline Systems. The wall thickness selection criteria for the PLR portions of the Project are
based on several factors outlined in CSA Z662-15. The wall thickness selection is based on the
following:

o CSA Z662-15 Section 12 hoop stress requirements. Section 12 requires that the hoop
stress of the pipeline is less than 30 percent of the SMYS;

e Consideration of any proposed crossings (road or rail, cased or uncased) and minimum
wall thickness requirements for the specific crossing type; and
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e Consideration of pipe thinning during the induction bending process.

Consideration is given to selecting a consistent wall thickness in order to better accommodate
pipeline ILI operations, ease constructability (through minimization of transition pieces and
welds), and to maximize cost saving opportunities during the pipe production.

The design parameters for the new pipelines are presented in Table 5-9 below.

Table 5-9: New Pipeline Design Parameters

Parameter Value

Fluid

Gas (non-sour service)

Design Pressure (Certified Operating
Pressure)

6619 kilopascal (kPa)

Operating Hoop Stress level

< 30% SMYS

Maximum Operating Temperature

54 °C

Minimum Operating Temperature

-5°C

Pipeline Buried Depth (min)

1.2 metres to top of pipe

Class Location

Class 3

Application Above Ground and Below Ground
Location Factor 0.625 for all Classes

Design Factor 0.8

Joint Factor 1.0

Temperature Factor 1.0

Specified Minimum Yield Strength of Steel

359 megapascal (MPa)

Minimum Line Pipe Wall Thicknesses*

7.1 millimetres (NPS 6)
8.2 millimetres (NPS 8)
9.3 millimetres (NPS 10)

Minimum Heavy Pipe Wall Thicknesses*

7.1 millimetres (NPS 6)
8.2 millimetres (NPS 8)
9.3 millimetres (NPS 10)

Pipe External Coating

Fusion Bonded Epoxy (FBE)

* Note: These wall thicknesses will be refined based on

site specific design parameters during detailed

design stage.

5.2.3.4 Isolating Valves

Isolating valves will be installed for the purpose of isolating the pipeline for maintenance and for
response to operating emergencies. Valve location and spacing will follow Table 4.7 of the CSA
Z662-15 standard.
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5235 Corrosion Protection

5.2.3.51 COATING PROTECTION

External coatings provide the first level of defence against external corrosion of buried steel
piping, and are required by the CSA Z662 standard. Coating protection involves the application
of a layer of factory applied corrosion resistant material to the outside of the pipe after
manufacture and prior to delivery for construction. There are different coating materials
available depending on the specific requirements. Fusion Bonded Epoxy (FBE) has been
selected as the most appropriate coating for the PLR pipelines. FBE material is a high quality
durable, industry accepted coating.

5.2.3.5.2 CATHODIC PROTECTION

Cathodic protection is generally regarded as a secondary defense against external corrosion,
used in conjunction with coatings. It is also a requirement of the CSA 2662 standard. Corrosion
control of the PLR pipelines will be achieved via the protective external coating described
previously and an impressed current cathodic protection system. Cathodic protection is supplied
via an impressed current cathodic protection system, comprised of rectifiers and/or deep anode
beds.

5.2.3.6 In-Line Inspection Capability

The design of the proposed pipeline will have the capability of completing ILI including
appropriate selection of bends, tees, valves and wall thickness transitions, but will require the
future addition of Launcher and Receiver Assemblies to permit successful ILI.

5.2.3.7 Land Requirements

New ROW and TWS land requirements have been generated using the typical ROW cross
section, summarized in Table 5-10.

Table 5-10: PLR Land Requirements

Site Dimensions Additional ROW Additional TWS

(metre x metre) (metre x metre) (metre x metre)
Conventional Crossing 0 10x 8 10X 5
Bored Crossing 0 10x 8 10 X 10

Installation of the pipelines will require an additional 8 metre wide ROW adjacent to the existing
10 metre wide ROW to form a total width of 18 metres. In addition, a 5 metre wide temporary
work space will be required for the typical pipeline installation and an additional 10 metre wide
temporary work space will be required for bored crossings.
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5.2.3.8 Construction Verification and Commissioning

At the conclusion of construction, the PLR will undergo a comprehensive pre-commissioning
and commissioning plan to check, inspect, test and validate the successful implementation of all
control and safety modules, subsystems, and systems. It is important in pre-commissioning to
ensure that the pipeline as well all the facilities have been completed according to the Project
Specifications and that commissioning and operation will take place safely and effectively. In
addition, during the pre-commissioning FEI will verify that all the relevant data with the
commissioning of the pipeline has been collected and that the commissioning procedure is
presented and discussed with all operations personnel involved. FEI will also verify that all the
necessary drawings and technical information have been received and that the operating plan
has been created.

5239 Abandonment Process

The existing lateral pipeline will be abandoned in place once the new pipeline is in service. Itis
not possible to abandon or remove the existing pipeline prior to installation and commissioning
of the new pipeline in its entirety, as supply must be maintained to all customers

In accordance with CSA Z662-15 and the Company’s internal standards, the pipeline will be
abandoned in the following stages:

e Emptied of service fluids;

¢ Purged and appropriately cleaned;

e Physically separated from any in-service piping;
o Cut and capped below grade; and

e No longer cathodically protected or maintained according to normal maintenance
schedules.

The pipeline will be sectioned into shorter segments, and all open ends plugged or sealed with
watertight closures in order to minimize potential gas or water migration. All recorded data
pertaining to the abandoned pipeline, including location and depth of cover, will be maintained
on file.

5.2.3.10 Laterals with PLR as Preferred Option

Pipeline replacement is the preferred alternative for the four laterals listed below:
e BC Forest Products Lateral 168;
e Kamloops 1 Lateral and Loop 168;
e Salmon Arm 3 Lateral; and

e Cariboo Pulp Lateral 168.

SECTION 5: PROJECT DESCRIPTION PAGE 63



0o ~NO Ok W

10
11
12
13

14
15

16

17
18
19
20
21

22
23

24

25
26

27
28
29
30
31

FORTISBC ENERGY INC. FORTIS BC”
INLAND GAS UPGRADES APPLICATION

See Appendix K for a detailed description of the replacement of each lateral.

5.3 PROJECT COST ESTIMATE

FEI in conjunction with Stantec developed the Project cost estimate 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 develop the direct and indirect
costs.

Stantec estimate include:

¢ Pipeline and stations direct construction costs including land acquisition;
¢ Pipeline and stations indirect construction costs;
e Construction sub-contracts; and

e Engineering services.

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

Project management and engineering;

¢ Permits and approvals;

e Consultation;

¢ Environmental and archaeological monitoring; and

e Inspection and operations coordination.

Contingency and management reserve are explained in Section 5.3.2 and 5.3.4.

5.3.1 Basis of Estimate

The Basis of Estimates are attached in Confidential Appendices J-2, J-3 and J-4 for ILI, PRS
and PLR alternatives respectively. These documents detail:

e Estimate background:

o Purpose and objective of the estimate;
e Basis of estimate

o Scope of the estimate;

o Assumptions; and
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Quantity derivation and cost basis:

O

O

O

Material and equipment cost basis;
Labour rates;

Contractors indirects;

Estimate allowances;

Other costs and indirects;
Engineering services; and

Freight.

The ILI, PRS and PLR cost estimates are outlined in Confidential Appendix J-1 (Stantec FEED
Appendices B2, B3 and B4). These documents present the following details with respect to

estimate scope, procurement, construction and engineering assumptions:

Work breakdown structure;

Direct and indirect costs;

Estimate pricing;

Construction costs:

@)

O

O

O

O

O

Labour costs;

Direct labour;
Employer contributions;
Productivity;
Equipment; and

Other construction costs.

Unit Price Items, engineering and materials costs;

Construction:

o Detailed construction assumptions;

o Watercourse crossings;

o Mobilization and demobilization (equipment);

o Maintenance and services;

o Key sub-contracts; and

o Construction and productivity assumptions; and

Design assumptions, and exceptions:
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o Roads;

o Utilities and foreign pipelines;

o Watercourse;

o Trenchless crossings;

o Induction bends;

o Launcher and receiver barrels; and

o Valves.

5.3.2 Project Cost Estimate Details

The Project capital cost estimate is forecasted to be $323.296 million in 2018 dollars or
$362.904 million in as-spent dollars (including AFUDC of $15.436 million)?8. It includes
contingency of 17 percent as well as a management reserve of 11 percent that FEI plans to hold
based on the 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
guantified in the risk register. The capital cost estimate with the management reserve
approximates a P70 confidence level and will form the Project capital budget?®. Table 5-11
presents a summary of the Project capital budget.

28 Of the total $362.904 million including contingency and management reserve, $347.157 million of capital and
$15.422 million of AFUDC is charged to Gas Plant in Service; $0.311 million abandonment/demolition costs plus
$0.014 million of AFUDC is charged to Net Salvage Deferral Account. The total AFUDC charged to Gas Plant in
Service and to Net Salvage Deferral Account is $15.436 million.

2% The contingency of 17 percent of the total base capital plus the management reserve of 11 percent of the total
base capital equals to the 28 percent to achieve the P70 confidence level as discussed in Section 5.3.4.3.
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Table 5-11: Summary Project Capital Budget ($ millions)3°

2018 $ As-Spent $

Construction
Materal & Unit Price Items 49.140 52.853
Construction - Direct and Indirect 136.768 146.999
Removal/Abandonment 0.226 0.243
Property and Right of Way 13.975 14.995
Contingency - Construction 34.019 36.565

Subtotal - Construction 234.129 251.655
Engineering and Development 14.845 15.715
FEI Project Management 38.368 41.403
Contingency 8.465 9.129
Management Reserve 27.489 29.567

Subtotal (incl. Construction) 323.296 347.468
AFUDC - 15.436

5321 Escalation

All cost estimates, including material supply and construction contracts, were developed based
on 2018 market prices. An inflation escalation rate of 2.0 percent per annum is used based on
the current forecast of BC CPI (July 2018) for both the as-spent capital cost estimates and the
60-year financial analysis.

5322 GSTandPST

The cost estimate excludes GST but includes 7 percent PST on materials. FEI, as a GST
registrant, is entitled to recover the GST it pays on its taxable purchases. As such, the tax does
not represent a net cost to FEI.

5.3.3 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;

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

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

30 Excludes Project deferral costs discussed in Section 6.3.3. Including the Project deferral cost, the total Project
Cost is estimated to $363.895 million in as-spent dollars.
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¢ Independent internal and external reviews of the unit rates for the bend replacement.

5.3.4 Risk Analysis and Contingency Determination

FEI engaged Stantec to conduct a risk analysis to identify the technical and non-technical risks
associated with the Project (Risk Report). The Risk Report is included as Confidential Appendix
L-1. FEI augmented Stantec’s risk analysis with input from two independent experts: one from
Bramcon Project Consultants Ltd (Bramcon), an engineering and project management
company, and the other from Validation Estimating LLC, USA (Validation Estimating), a
company that provides services in estimate validation, risk analysis and contingency estimation.
Bramcon conducted a simulation to assist in establishing the most likely number of restrictive
bends that could be found for the ILI component so as to inform the most likely estimated
contingency®!. Bramcon’s report, “Report 1801-1 Analysis of Fittings for Inline Inspection”
(Bramcon Report), is provided as Confidential Appendix L-2. The second independent expert
analysis was conducted by Validation Estimating and was done to provide a check of the
adequacy of the Stantec contingency estimates for the Project risks over a multiyear execution
timeframe. This analysis uses a parametric model and is described in the report titled “Risk
Analysis and Contingency Benchmarking Analysis” provided as Confidential Appendix L-3.

Ultimately, the risk analysis, as supplemented by the reports from Bramcon and Validation
Estimating, were used to establish a contingency percentage at the P50 confidence level. FEI
also set a management reserve® of 11 percent based on the 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 Project budget with
the management reserve approximates a P70 confidence level.

5.3.4.1 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 through a
collaborative undertaking between Stantec and FEI through a risk workshop facilitated by
Stantec in April 2018. The team next developed:

e the risk response actions; and

o the risk likelihood and consequence scales.

31 Contingency is defined in AACE International Recommended Practices 10S-90: Cost Engineering Terminology as:
“An amount added to an estimate to allow for items, conditions, or events for which the state, occurrence, and/or
effect is uncertain and that experience shows will likely result, in aggregate, in additional costs. Typically estimated
using statistical analysis or judgment based on past asset or project experience.” Contingency by AACE definition
is expected to be spent.

32 Management Reserve is defined in AACE International Recommended Practices 10S-90: Cost Engineering
Terminology as: “An amount added to an estimate to allow for discretionary management purposes outside of the
defined scope of the project, as otherwise estimated. May include amounts that are within the defined scope, but
for which management does not want to fund as contingency or that cannot be effectively managed using
contingency.”
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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 5-2.

Figure 5-2: Risk Assessment Matrix

Almost
Certain

Likely 4

Possible

Likelihood

Increasing Likelihood

Unlikely 2

Remote 1

Increasing Consequences
Negligible| Limited |Significant] Major I:atastropmc
Consequence
1 2 3 4 5

5.3.4.2 Risk Register, Qualitative Assessment and Action Plan

The risk identification process identified a number of risks which were tabulated in the risk
register included in Appendix A to Stantec’s Risk Report (Confidential Appendix L-1). The risk
response actions to 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
gualitative process, a likelihood and consequence rating was assigned to each identified risk
using the risk assessment matrix noted above.

5.3.4.3 Quantitative Risk Analysis and Contingency

Following the completion of the risk register a quantitative analysis using Monte Carlo
Simulation was completed by Stantec to determine a distribution of possible cost outcomes
associated with the existing scope of the Project at different levels of confidence. The Stantec
analysis derived a risk adjusted P50 cost of $279 million representing a contingency of
approximately 14.4%. Please refer to Confidential Appendix N-1 for further details on Stantec’s
methodology and results.

The Stantec cost estimate for the ILI component of the Project was developed assuming
approximately 178 restrictive bends. The number of restrictive bends was determined by
selecting a representative sample for some laterals and conducting above ground surveys
(using line locating tools) and some sub-surface surveys. The surveys identified locations that
were either an obstruction or not. Due to the limited capability of the investigations to quantify
the most likely quantity of restrictive bends, FEI engaged Bramcon, an engineering and project
management company, to undertake a simulation to assist in establishing the most likely
number of bends.
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The Bramcon analysis, as presented in Confidential Appendix L-2, recommends that the base
estimate should be based on 200 restrictive bends. It is important to note that this analysis
relates only to the number of restrictive bends and was done to assist in establishing a suitable
contingency percentage. That is, considering the vintage of the 29 Transmission Laterals, the
200 restrictive bends is an indication of cost that is expected to be spent®. Essentially, any
restrictive bend that is found becomes part of the Project’s scope and must be replaced by the
Project team. Using Bramcon’s analysis to augment the results of Stantec’s risk analysis, FEI
determined a Project contingency of approximately 18 percent to achieve a P50 level of
confidence.

FEI then engaged John Hollmann, principal/owner of Validation Estimating, to conduct a
benchmarking analysis to provide a check of the adequacy of the Stantec contingency
estimates for the Project risks over a multiyear execution timeframe. To conduct its check
analysis, Validation Estimating relied on Stantec’s cost, schedule and risk inputs and used a
“hybrid” method to effectively cover both Project system risks and Project-specific risks (events
and conditions).®* The methodology is discussed in detail in Confidential Appendix L-3%°.

The results of the analysis conducted by Validation Estimating showed a wider range of cost
outcomes over a similar confidence level when compared to those estimated by Stantec’s
analysis. The output of the Monte Carlo Simulation, assuming 0.75 correlation,®® is as follows:

33 Contingency by AACE definition is "expected to be spent." The expected value is not the P50 but rather it is the
mean of the cost distribution curve. That is, the approximately 14% at the P50 estimated by Stantec is expected to
be higher and the additional cost to the mean is expected to be spent, which is in accordance with AACE definition
of contingency.

34 A detailed explanation of the methodology is described “Project Risk Quantification” by John Hollmann,
Probabilistic Publishing, Sugarland, TX (www.decisions-books.com), 2016. The efficacy of this model for many
project types is described in Chapter 15.

35 Pages 2-4.

36 The hybrid method employed by Validation Consulting includes a major assumption about the correlation (i.e.,
0.75) between the work on each of the 29 Transmission Laterals, which Mr. Hollmann refers to as individual
projects. As stated in the report, “A positive correlation coefficient means that the 29 projects are not independent.
A value of 1.00 means they are really just one project. A value of 0.00 means they are entirely independent. A
value of 0.75 was selected as the base considering that these are executed by the same company, team and
contractors using a common process and practices in an integrated program in the same region, etc. (e.g., if
performance is poor in one, it will likely be poor in the others).”
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Figure 5-3: Monte Carlo Simulation Using Line Project Correlation of 0.75
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Table 5-12: Summary of Monte Carlo Simulation (2018%) %’

Estimate Value - millions |Contingency %
Base Estimate $244.245 0%

P50 $284.753 17%

P53 (mean) $288.721 18%

P70 $313.435 28%

P90 5356.488 46%

5344 Conclusion from Risk Assessment Results

In summary, Validation Estimating’s analysis predicts a contingency value similar to the 18
percent value derived by combining the Stantec’s and Bramcon’s simulation of the most likely
number of restrictive bends at the P50 confidence level. The output of the check and
benchmarking analysis conducted by Validation Estimating indicates that a contingency of
approximately 17 percent is required to achieve a P50 confidence level.

For the purposes of its contingency and management reserve, FEI used the output of the Monte
Carlo Simulation conducted by Validation Estimating as it was satisfied that the analysis by Mr.

37 Base Estimate excluded GST on material discussed in Section 5.3.2.2. Including GST on material is $246.054
million.
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Hollmann was more indicative of the range of risk outcomes for the Project over a multi year
timeframe.

As a result, FEI's recommended contingency for the Project is 17 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. For a project that is executed over multiple years, however, there are certain risks
that can occur but are relatively unknown and have a low likelihood of occurrence but the
occurrence of which could have high consequences. To account for these risks, typically called
system risks, and based on the analysis conducted by Validation Estimating, the addition of a
management reserve of 11 percent (totalling 28 percent together with contingency) is
considered prudent. This additional 11 percent approximates the P70 confidence level
estimated by Validation Estimating.

5.4 CONSTRUCTION AND OPERATING SCHEDULE AND ACTIVITIES

The preliminary Project schedule is based on receiving BCUC Project Approvals by October
2019 and an assumed construction start of Q2 2020. The schedule considers performance of
the site work between the months of April and October.

The Project activities will be subdivided into six main groups:

Contractor evaluation, selection and Contract award;
Permitting;

Engineering detailed design;

Procurement / manufacturing;

Mobilization to site; and

o g > W NP

Fabrication and Site installation.
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Activity .

CPCN Preparation

Table 5-13: Inland Gas Upgrades Project Schedule and Milestones

Date

Aug 2017 - Dec 2018

CPCN Filing

Dec 2018

CPCN Approval

Oct 2019

Contractor Selection and Award

Procure Engineering Services

June 2019 — Oct 2019

Contractor Tendering and Contract Negotiation — ILI

Aug 2019 — Dec 2019

Contractor Selection and Contract Negotiation — PLR & PRS

Jan 2020 — Dec 2020

Permitting for Assemblies*

OGC Permits Mar 2019 - Oct 2022
Indigenous Communities Consultation Mar 2019 - Oct 2022
ALC Permits Mar 2019 - Oct 2022

Federal Permits (Department of Fisheries and Oceans, Species at Risk Act)

Oct 2019 - Oct 2022

Railway Crossing Permits

Oct 2019 - Oct 2022

Ministry of Transportation and Infrastructure Permits

Oct 2019 - Oct 2022

Municipal Permits

Oct 2019 - Oct 2022

Utility Permits

Oct 2019 - Oct 2022

Environmental and Archaeological Permits

Oct 2019 - Oct 2022

Permitting for Bends, PRS, PLR

OGC Permits Oct 2019 - Oct 2022
Indigenous Communities Consultation Oct 2019 - Oct 2022
ALC Permits Oct 2019 - Oct 2022

Federal Permits (Department of Fisheries and Oceans, Species at Risk Act)

Oct 2019 - Oct 2022

Railway Crossing Permits

Oct 2019 - Oct 2022

Ministry of Transportation and Infrastructure Permits

Oct 2019 - Oct 2022

Municipal Permits

Oct 2019 - Oct 2022

Utility Permits

Oct 2019 - Oct 2022

Environmental and Archaeological Permits

Oct 2019 - Oct 2022

ILI

Preliminary Land Negotiation - Option to Purchase

Dec 2018 — Sept 2019

Land Acquisition

Oct 2019

Engineering Detailed Design

Dec 2018 — Jan 2019

Procurement and Manufacturing

Long Lead Items Mar 2019
Bends and Piping Q3 2019
Fabrication Jan 2020
Mobilization to Site Mar 2020
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Activity .

Site Installation

Date

Construction

Apr 2020 - Aug 2024

All ILI Laterals In Service

Aug 2024

Restoration and Demobilization

May 2021 - Sept 2024

PLR
Preliminary Land Negotiation - Option to Purchase Dec 2018 — Sept 2019
Land Acquisition Oct 2019
Engineering Detailed Design Jan 2020
Procurement and Manufacturing
Piping July 2020
Mobilization to Site May 2021
Site Installation
Construction Jun 2021 — Oct 2022
All PLR Laterals In Service Oct 2022
Restoration and Demobilization May 2022 - July 2023
PRS

Preliminary Land Negotiation - Option to Purchase

Dec 2018 — Q3 2019

Land Acquisition Oct 2019
Engineering Detailed Design Jan 2021
Procurement and Manufacturing
Long Lead Items Mar 2021
Piping July 2021
Fabrication Nov 2021
Mobilization to Site Mar 2022

Site Installation

Construction

Apr 2022 — Sept 2024

All PRS Laterals In Service

Oct 2024

Restoration and Demobilization

May 2023 - Nov 2024

* Permitting schedules vary between laterals due to differing construction schedules, but approvals and
permits will be sought at least six months prior to construction

The activities will be grouped based on the preferred alternative. A more detailed schedule is
included as Appendix M.

5.4.1 Contractor Selection and Award

Given the scale and scope of the Project, FEI will use a project delivery method that utilizes
separate contracts for engineering design and construction. The engineering design will be
completed using a services contract for the complete design and development of bid packages.
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These bid packages will then be used to seek tenders from contractors for the construction of
the works. Depending on the results of the tendering process, one or more construction
contracts will be awarded.

5.4.2 Permitting

The permitting requirements will vary amongst laterals due to the different scope of each
alternative. The list of permits for the Project that are expected are listed above in Table 5-13,
and are explained in further detail in Section 5.7. The permits are split into two phases,
assemblies (LA, RA, CVA, MLVA) and bends, PLR and PRS. The assemblies permits will be
sought beginning in March 2019 in order to secure Land Rights based on the land management
plan as discussed in 5.4.7. The permits for the bends, PLR and PRS will be sought beginning in
October 2019. Permits including BC OGC, Ministry of Transportation, Agricultural Land
Reserve, municipal, utility, environmental and archaeological will be identified and application
processes initiated during engineering detailed design.

5.4.3 Engineering Detailed Design

Design activities will encompass all engineering calculations, validations, preparation of
drawings and bid packages required to cover the Project needs. Some early engineering
detailed design will commence in December 2018 due to the anticipated lead times for
materials such as valves that are required in order to meet the proposed construction schedule.
Engineering activities will be organized in order of priority, in relation to the
fabrication/procurement lead times and scheduled date for each of the laterals.

Engineering designs to be completed are:

¢ ILI madifications (LA, RA, CVA, MLVA, bend and tee replacements, stopple upgrades);
¢ PLR alignment sheets and pipe specifications; and

¢ PRS components (Control valves, filters, telemetry, buildings and piping).

The engineering design activities will be completed by a consulting engineering firm acceptable
to FEI. The design phase will be concluded by the final design review for each lateral, and the
issued for construction drawings.

5.4.4 Procurement and Manufacturing

Given the long lead times for the some materials, an order for the amount needed for the 2020
scheduled work on three laterals will be made in March 2019. The remaining items for the
Project will be procured beginning in October 2019 as needed.
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5.4.5 Mobilization

Site mobilization will commence in March 2020 and will be ongoing due to the different
construction schedules of all 29 laterals.

5.4.6 Fabrication

The major assemblies of the ILI laterals (LA, RA, CVA, MLVA) and the PRS skid mounted
design will be fabricated in shops for their respective laterals. The PLR laterals will have little to
no shop fabrication.

5.4.7 Site Installation

The duration of construction for each of the alternatives will vary due to the difference in scope
amongst the laterals. The expected construction time frame for the entire Project is from April
2020 to September 2024.

5.4.8 Land Acquisition

The Project will require fee-simple land acquisition, expanded ROW, temporary construction
working space and access rights (Land Rights). FEI will develop a land management plan to
assess the required properties and prioritize the acquisitions based on risk and impacts to the
schedule. In order to reduce the potential uncertainty associated with securing Land Rights, FEI
will enter into an early Option to Purchase Agreement with affected landowners beginning in
March 2019 based on the land management plan. Upon granting of the CPCN, FEI will
complete the acquisition of Land Rights with all affected landowners.

5.5 PROJECT RESOURCES

5.5.1 Project Management and Human Resources

Figure 5-4 outlines a functional organization chart for the execution of the Project. The 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.
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Figure 5-4: Proposed Resources and Organizational Chart for Inland Gas Upgrades
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The Executive Sponsor for the execution of the Project is the Vice President, Major Projects.

5.6 PROJECT IMPACTS OR EFFECTS IDENTIFIED

5.6.1 Environmental

Site specific environmental management plans will be developed prior to construction to
manage potential environmental risks associated with the proposed construction activities and
site conditions. Below are the potential impacts expected as a result of the Project.

5.6.1.1 Physical Environment

Possible impacts to the physical environment include the potential for discharge of deleterious
substances to water and soil during the installation of the HDDs, and directional boring for
shorter crossings. Hazardous and non-hazardous wastes generated will be managed
appropriately including storage, containment, labelling, transport and disposal.
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5.6.1.2 Ecological Environment

The Project design options are all located within or directly adjacent to existing ROW. The 29
Transmission Laterals overlap with watercourses, patches of mature trees, and areas with
potential for plant communities at risk. Habitat for wildlife or plant species at risk overlaps with
24 of the 29 Transmission Laterals. Over 37 species of invasive plants are present in areas of
existing disturbance along the laterals, especially near urban areas.

Project design options were assessed for their potential impacts or effects on the ecological
environment and options were selected to minimize disturbance to sensitive environmental
features. Best practices will be applied to minimize any remaining potential negative impacts or
effects on the environmental. Invasive plant management will be applied throughout Project
construction to minimize the potential spread or introduction of invasive plants. Some vegetation
removal will be required during site preparation and construction.

Contaminated sites may be present along some laterals. Preliminary surveys identified the
location and nature of potential contaminated sites. Further studies will be completed prior to
construction to identify appropriate handling and disposal techniques.

56.1.3 Cultural Resources

Archaeological potential for the majority of the Project is generally low. Specific sites were
identified as having moderate to high archaeological potential. Four known sites are located
within 100m of the Project, and areas with moderate to high potential for deeply buried cultural
deposits are present along 13 of the laterals.

Project design options were assessed for potential impacts to archaeological resources and
Archaeological Impact Assessments will be completed prior to construction. Archaeological
monitoring will take place during construction where there is moderate to high potential for
deeply buried cultural deposits to minimize the potential impact to archaeological resources.

5.6.2 Socio-Economic Overview

As part of the Project’s overall impact and risk assessment, FEI completed a socio-economic
assessment.

The Project will result in an overall positive impact to residents and businesses through the
creation of additional employment within the Project scope, and the procurement of local
materials and the use of local services, such as local lodging and dining. The Project will limit
the potential for a loss or a disruption of gas supply and will improve the reliability of the natural
gas system. Short-term disruption effects of the Projects are expected to be temporary and
generally minor. Some of these impacts include minor traffic delays, access restrictions to
sections of a public park and temporary parking restrictions to sections of business parking lots.
FEI does not anticipate long term negative impacts as a result of the Project.
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Because the majority of the work will take place within existing ROWSs, this will reduce the
amount of impacts to the surrounding areas. While PLR will require widening of ROWSs, the land
uses adjacent to those laterals for which PLR is the preferred alternative are largely rural (low
population density), commercial (one business parking lot), parks/open space, and recreation
(i.e., golf course, municipal parks).

FEI reviewed the routes along each lateral and identified adjacent rural/sub-urban communities,
First Nations land, small business and farmland. Potential effects to business activity during
construction will include minimal disturbances and very minimal traffic delays. Construction
activities for PLR have the potential to disturb some nearby residents and users of recreation
space, such as KA1l LTL, a 3.6 kilometre lateral crossing a municipal park in the City of
Kamloops, and SA3 LTL, a 0.8 kilometre replacement that will cross the local golf course,
Canoe Creek Golf Course.

FEI's plans to mitigate, manage and minimize potential adverse effects and monitor Project
impacts as construction proceeds. The mitigation measures will be based on industry best
practices and applicable requirements of local regulations. Mitigation measures will include, for
example, complying with municipal noise bylaws and limiting traffic access restrictions to
businesses and residents during construction. Stakeholder and Indigenous community impacts
and proposed mitigation activities to minimize impacts identified through FEI's consultation
process with stakeholders and with Indigenous communities are described in Section 8 of the
Application.

There is the potential for positive employment impacts that will contribute to the local economy
in the BC Interior, as new jobs may be generated during the construction period. There is also
the potential for economic spin-offs to be created, such as increased demand for local
hospitality services (i.e. the use of local hotels and restaurants for employees working on the
construction sites). FEI also does not expect that the Project will impact other utility or
infrastructure construction along any of the 29 Transmission Laterals.

In summary, the Project is not expected to have any negative, long-term effects on the socio-
economic conditions in the area. FEI anticipates some positive socio-economic benefits to the
regional areas as a result of the Project, based on the assessment and experience with
previous projects of this nature.

5.7 REQUIRED PERMITS AND APPROVALS

5.7.1 Federal

Federal notifications and approvals may be required to comply with the provisions of the
Fisheries Act. The construction of the Project will require Species at Risk Act permits and
Navigation Protection Act review or notification.
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Species at Risk Act Section 73 permits may be required for works associated with three laterals:
KA1 LTL, KBY LTL, and SSK LTL. Authorizations under the Fisheries Act may be required for
works associated with seven of the laterals: MAC LTL, SAL LOP, COL LOP, FRD LTL, CRK
LOP 273, KBY LTL, and SSK LTL. Federal permit and authorization requirements will be
reviewed during detailed Project design.

5.7.2 Provincial

5721 BCOil and Gas Commission

The construction and operation of the Project are governed by the Oil and Gas Activities Act.
The Project will require Pipeline Applications for all 29 Transmission Laterals. FEI plans to file
the Pipeline Applications in 2020. A Pipeline Application is a significant process with
considerable technical scrutiny on the Project by the BC OGC. Public and First Nations
consultation, ROW acquisition, land acquisitions, land or access rights, archaeological
requirements, design reviews, environmental permits/approvals for work in and around fish
bearing streams are all components of the Pipeline Application. Each component must receive
BC OGC approval prior to the start of construction. Since the proposed pipeline replacements
and moadifications will generally follow existing pipeline routes, the current schedule assumes a
6-month approval period from the time of filing.

The Project will impact Crown Land and in some areas, require additional ROW on Crown Land.
These Crown Land requirements will be developed for each lateral as part of the lateral’'s BC
OGC Pipeline Application during the detailed design stage.

5.7.22 Other Provincial Permits

The construction of the Project will require the following Provincial permits:

e Water Sustainability Act, Section 11 notification or permit
e Water Sustainability Act, Section 10 permit

o Wildlife Act, General Wildlife permit

o Wildlife Act, Fish Salvage permit

e Heritage Conservation Act, Section 12 permit.

5.7.3 Municipal

Pipeline construction will require municipal permits to ensure construction and installation meets
municipal bylaws and guidelines. FEI is currently in the process of identifying all required
municipal permits and will determine requirements during detailed design and acquire them
prior to commencing construction. The terms and conditions outlined in these permits and
approvals will be adhered to during the construction of the Project.
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5.7.4 Permits, Licenses or Authorizations

5.7.4.1 Ministry of Transportation and Infrastructure Permits

Highways and areas under the jurisdiction of the Ministry of Transportation and Infrastructure
will require permits. 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.

5.7.4.2 Railway Crossing Permits

The Project expects pipe installation or modification with crossings of railways owned by British
Columbia Railway, Canadian National Railway, and Canadian Pacific Railway. Once the scope
of the crossings is determined during detailed design, appropriate 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.

5.7.4.3 Agricultural Land Reserve

The construction of the Project may also affect Agricultural Land Reserve regions. Once the
extent of the impact to Agricultural Land Reserve has been determined, applications will be
prepared and submitted for approval to the Agricultural Land Commission. The terms and
conditions outlined in these approvals will be adhered to during the construction of the Project.

5.7.4.4 Other Utilities

The Project will result in construction activities in proximity to existing adjacent utilities. Liaison
with all stakeholders combined with onsite investigations will address stakeholders concerns
during detailed design and engineering.

5.7.4.5 Other Pending or Anticipated Applications/Conditions

A qualified environmental professional working in conjunction with the Company’s
Environmental Affairs group will assist the Project in identifying permits/approvals required in
the development of an Environmental Protection Plan for the Project.

The Project is not expected to require an Environmental Assessment Certificate pursuant to the
British Columbia Environmental Assessment Act.

Agency notifications, permits or approvals are anticipated under, but not limited to, the Fisheries
Act, Species at Risk Act, Water Sustainability Act, and Heritage Conservation Act. Notifications,
permits or approvals may also be required from the Agricultural Land Commission. The terms
and conditions outlined in these permits and approvals will be adhered to during the
construction of the Project.
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5.8 ConcLusion

In this section, FEI described the proposed Inland Gas Upgrades Project in detail, including
information on Project components for each alternative, schedule, resource requirements, risks
and management, and permitting and approval requirements.
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6. PROJECT COSTS, ACCOUNTING TREATMENT AND RATE
IMPACT

6.1 INTRODUCTION

The total cost estimate of the IGU Project is $363.895 million (as-spent) which includes
$362.904 million (as-spent) of capital costs that forms the Project capital budget and $0.991
million (as-spent) of Project deferral costs. This section provides a breakdown of the Project
cost by lateral, summarizes financial analysis and details the accounting treatment and rate
impact. Also sets out below, FEI is requesting approval of deferral treatment of the Application
and Preliminary Stage Development Costs for the Project.

6.2 SUMMARY OF PROJECT COSTS AND INCREMENTAL COST OF SERVICE

Table 6-1 summarizes the estimated total Project cost including the Project capital budget and
the Project deferral cost in 2018 and as-spent dollars. The Project capital budget in 2018
dollars includes PST on the materials, contingency and management reserve. The Project
capital budget in as-spent dollars is based on an annual inflation forecast of two percent as
discussed in Section 5.3.2.1 of the Application and the construction schedule in Section 5.4 of
the Application. As discussed in Section 5.3.2 of the Application, the total Project capital budget
estimate includes a contingency of 17 percent and a management reserve of 11 percent which
together will provide a total Project capital budget that approximates a P70 confidence level.

Table 6-1: Total Project Cost: Summary of Forecast Capital and Deferred Costs ($millions)

2018$S As-Spent$ AFUDC Tax Offset TOTAL

Type of Preferred Option
In-line Inspection (ILI) - 11 Laterals 241.204 258.095 10.903 - 268.998
Pipeline Replacement (PLR) - 4 Laterals 28.414 30.427 1.323 - 31.750
Pressure Regulating Station (PRS) - 14 Laterals 53.388 58.635 3.197 - 61.831
Total Addition to Plant - Total 29 Laterals 323.006 347.157 15.422 - 362.579
Abandonment/Demolition Cost 0.290 0.311 0.014 - 0.325
Subtotal - Project Capital Budget 323.296  347.468 15.436 - 362.904
IGU Project Application Cost 0.390 0.390 0.008 (0.105) 0.293
IGU Project Preliminary Stage Development Cost 0.931 0.931 0.019 (0.251) 0.698
Subtotal - Project Deferral Cost 1.321 1.321 0.027 (0.357) 0.991

TOTAL Project Cost 324.617  348.789 15.463 (0.357) 363.895

The Project consists of construction to enable ILI for 11 laterals, PLR for four laterals, and PRS
for 14 laterals. Table 6-2 below provides the breakdown of the Project capital costs (excluding
Project deferral costs) by the 29 Transmission Laterals.
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1 Table 6-2: Breakdown of Project Capital Budget by Laterals
Ref Lateral 2018 $ As-Spent $
In-line Inspection (ILI) - 11 Laterals
1 Mackenzie Lateral 168 36.001 39.056
2 Mackenzie Loop 168 20.053 22.437
7 Prince George #1 Lateral 168 10.555 11.975
14 Salmon Arm Loop 168 26.333 30.392
22.1 Fording Lateral 219 49.293 54.932
22.2 Fording Lateral 168 34.596 38.734
24 Cranbrook Lateral 168 14.395 15.652
25 Cranbrook Loop 219 12.456 13.584
26 Cranbrook Kimberley Loop 219 6.186 6.807
27 Cranbrook Kimberley Loop 273 7.046 7.932
28 Kimberly Lateral 168 17.412 19.612
29 Skookumchuck Lateral 219 6.929 7.942
Subtotal - ILI 241.255 269.055
Pipeline Replacement (PLR) - 4 Laterals
3 BC Forest Products Lateral 168 4.231 4.663
11 Cariboo Pulp Lateral 168 4.838 5.332
13 Kamloops 1 Lateral & Loop 168 15.942 18.008
15 Salmon Arm 3 Lateral 3.642 4,014
Subtotal - PLR 28.653 32.018
Pressure Regulating Station (PRS) - 14 Laterals
4 Prince George 3 Lateral 219 1.547 1.753
5 Northwood Pulp Lateral 168 1.553 1.760
6 Northwood Pulp Loop 219 1.551 1.758
8 Prince George Pulp Lateral 168 2.596 2.938
9 Husky Qil Lateral 168 2.597 2.939
10 Prince George #2 Lateral 219 4,555 5.157
12 Williams Lake Loop 168 4.387 5.066
16 Coldstream Lat 219 4.358 5.029
17 Coldstream Loop 168 4.420 5.102
18 Kelowna 1 Loop 219 5.105 5.891
19 Celgar Lateral 168 4.564 5.376
20 Castlegar Nelson 168 7.051 8.343
21 Trail Lateral 168 4.585 5.399
23 Elkview Lateral 168 4.520 5.319
Subtotal - PRS 53.388 61.831
2 TOTAL Project Capital Budget 323.296 362.904

3 Asdiscussed in Section 5 of the Application, the cost estimate for each lateral was developed in
4  accordance to AACE 18R-97 Class 3 specifications as required by the CPCN Guidelines.
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Table 6-3 presents the financial evaluation of the Project over a 66-year period (60 years post-
Project and 6 prior years during the Project)®®. The present value of the net cash flow of the
Project represent (0.99%) of the present value of the incremental revenue requirement over 66
years®. Details of the financial evaluation of the Project as well as of each individual lateral can
be found in the Financial Schedules as included in Confidential Appendices N-1 and N-2.

Table 6-3: Financial Analysis of the Project

ILI PLR PRS TOTAL
Number of Laterals per Type of Preferred Option 11 4 14 29
Total Charged to Gas Plant in Service (S millions) 268.998 31.750 61.831  362.579
Abandonment / Demolition Costs (S millions) 0.058 0.268 - 0.325
Total Project Deferral Cost 0.376 0.137 0.478 0.991
Total Project Cost (S millions) 269.431 32.154 62.310 363.895
Rate Impact in 2025, when all assets enter Rate Base (%) 3.31% 0.29% 0.71% 4.31%
Levelized Delivery Rate Impact 66 years (%) 2.33% 0.22% 0.52% 3.06%
Levelized Delivery Rate Impact 66 years ($/GJ) 0.094 0.009 0.021 0.124
PV of Incremental Revenue Requirement 66 years (S million) 320.577 29.898 71.615 422.090
Net Cash Flow NPV 66 years (S million) (1.67) (1.04) (1.48) (4.19)

6.3 ACCOUNTING TREATMENT

6.3.1 Treatment of Capital Costs

Consistent with FEI's treatment of CPCNs, the capital costs of the Project (i.e. the costs
included in the subtotal “Project Capital Budget” in Table 6-1 above) will be held in Work in
Progress, attracting AFUDC*°. Construction of the Project is scheduled to be completed in
multiple phases and the specific assets with construction work completed in each phase will be
placed in service when they are commissioned and ready to be used. FEI will transfer the
associated capital costs of the specific assets that have been placed in service to the
appropriate plant asset accounts and include in FEI's rate base on January 1 of the following
year. Depreciation of the assets included in FEI's rate base will begin at the start of the year.

Table 6-4 below summarizes the estimated amount of Project capital costs associated with the
specific assets that will be completed and placed in service in each phase of the Project from

38 The 60-year post-project analysis period was chosen based on the currently approved depreciation rate of
Transmission Main pipeline at 1.47% (or 68 years) since the majority of the capital expenditure, especially for ILI
and PLR, are tracked under the Transmission Main pipeline asset. For simplicity, the analysis period for post-
project is rounded down to 60 years considering it still covers approximately 90 percent of the depreciation life of a
Transmission Main pipeline. The 6 prior years is based on the construction schedule of the Project from 2019 to
2024.

The minor variance from zero is expected and is primarily due to small difference between the assets’ lives and
the 66-year analysis period used, and some timing differences in earnings, taxes, and depreciation. The near zero
variance indicates the financial analysis used to evaluate the Project was completed appropriately as FEI is only
recovering the allowable earnings and the cost of service over the life of the assets.

40 FEI's 2018 AFUDC rate is 5.61%, which is equal to the after-tax weighted average cost of capital.

39
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2019 to 2024*'. The same amount of Project capital costs that are placed in service in each
year will be transferred to the opening balance of FEI's plant-in-service on January 1 of the
following year. The amount and timing of the transfer to the plant asset account for each year is
also identified in Confidential Appendix N-1, Financial Schedule 7 for the overall Project as well
as Confidential Appendix N-2, Financial Schedule 7 (Preferred Option) of each individual lateral.
The subsequent sections will discuss the regulatory accounting treatment of the
abandonment/demolition costs and the Project deferral costs.

Table 6-4: Percentage of Project Complete and In-Service during Project Years (2019 to 2024)*?

Project complete and in-service each year, 2019-2024 ($ millions)

(To be transfer to Rate Base January 1 of each following year)

2019 2020 2021 2022 2023 2024 TOTAL
In-line Inspection (ILI) - 11 Laterals - 51.034 76.549 65.629 52.430 23.412 | 269.055
Pipeline Replacement (PLR) - 4 Laterals - - 11.374 18.864 1.780 - 32.018
Pressure Regulating Station (PRS) - 14 Laterals - - - 14.979 20.859 25.993 61.831

Overall Project Capital Budget In-Service 51.034 87.923

Overall Project % In-Service 0% 14% 24% 27% 21% 14% 100%.

6.3.2 Net Salvage

Abandonment/demolition costs related to the existing laterals will be charged to FEI's existing
Net Salvage Deferral Account in accordance with the approved treatment of these costs as
approved in Order G-44-12. The abandonment/demolition costs for the Project overall are
forecast to be $0.290 million (2018 dollars) or, in as-spent dollars, $0.325 million (including
AFUDC of $0.014 million). These costs are identified in Confidential Appendix N-1, Financial
Schedule 9 for the overall Project. For abandonment/demolition costs associated with the
construction work of each individual lateral, please refer to Financial Schedule 9 of each
individual lateral in Confidential Appendix N-2.

6.3.3 Application and Preliminary Stage Development Costs

FEI is seeking BCUC approval under Sections 59-61 of the Act for deferral treatment of the
Application and Preliminary Stage Development costs. The Application costs include expenses
for legal review, consultant costs, BCUC costs and BCUC-approved intervener costs and are
based on a written hearing process. The Preliminary Stage Development costs are related to
expenses incurred by FEI internally and also for engaging third-party consultants for feasibility
evaluation, preliminary development and assessment of the potential design and alternatives as
required to complete this CPCN Application. FEI is seeking approval to record these costs in a
new non-rate base deferral account, the IGU Application and Preliminary Stage Development

41 The amount of Project capital cost as well as the percentage in each year estimated to complete and in service is
not the same as the construction schedule as discussed in Section 5.4 of the Application. The percentage of work
estimated to complete is based on the nature of the specific work in each year that is complete and can be placed
in-service.

42 The percentages are not additive in rows. The percentage for each type of construction as well as the overall
project are calculated based on the total capital costs of each construction type. E.g. 9 percent of ILI work to be in
service in 2020 is not equivalent to the 9 percent of all construction work in 2020 that includes PLR and PRS.
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Costs Deferral Account, attracting FEI's weighted average cost of capital until it enters rate
base. FEI proposes to transfer the balance in the deferral account to rate base on January 1,
2020 and commence amortization over a three-year period.

Table 6-5 below shows the December 31, 2019 net-of-tax balance for the Application cost and
the Preliminary Stage Development cost are forecast to be $0.293 million and $0.698 million,
respectively.

Table 6-5: Forecast Deferred Regulatory Application Costs and Preliminary Stage Project
Development Costs ($ millions)

As-Spent ($ millions)

Preliminary Stage

Particulars Application Development
Costs 0.390 0.931 1.321
WACC Return 0.008 0.019 0.027
Total Before Tax Offset 0.398 0.950 1.348
Tax Offset (0.105) (0.251) (0.357)
Total 0.293 0.698 0.991
Annual Amortization for 3 years (0.098) (0.233) (0.330)

6.4 RATEIMPACT

As discussed in Section 6.3.1, FEI will complete the Project in multiple phases between 2019
and 2024. Combined with the amortization of the deferral costs beginning in 2020 as discussed
in Section 6.3.3, the impact to customer delivery rates will occur incrementally in each year from
2020 to 20253, Table 6-6 shows the annual delivery rate impact in percentage compared to the
2018 approved non-bypass revenue requirement (Commission Order G-196-17) and the
incremental annual delivery rate impact in percentage (year-over-year) from 2020 to 2025.

Table 6-6: Summary of Rate Impact for the Inland Gas Upgrades Project

2020 2021 2022 2023 2024 2025

Annual Revenue Requirement, Incremental to 2018 Approved, Non-Bypass ($ millions) (0.169) 2.909 9.898 19.249 28.396 34.291
% Increase to 2018 Approved Revenue Requirement, Non-Bypass (G-196-17) (0.02%) 0.37% 1.24% 2.42% 3.57% 4.31%
Incremental % Rate Impact (Year-over-Year) (0.02%) 0.39% 0.88% 1.16% 1.12% 0.72%
Average Annual % Delivery Rate Impact (6 years, 2020-2025) 0.71%

Average Annual Delivery Rate Impact (6 years, 2020-2025), $/GJ 0.029

Cumulative % Delivery Rate Impact (6 years, 2020-2025) 4.31%

Cumulative Delivery Rate Impact (6 years, 2020-2025), $/G)J 0.175

The Project will result an estimated delivery rate impact of 4.31 percent in 2025 when all
construction is completed and all assets are placed in service in 2024. The average annual
delivery rate impact over the six Project years is estimated to be 0.71 percent annually or

43 There is no rate impact in 2019, as discussed in Section 6.3.1, the specific assets complete and in-service will be
transferred to rate base on January 1 of the following year. Therefore, the first year of delivery rate impact due to
the Project is 2020 as a result of the amortization of the deferral costs, which is entirely offset by the Capital Cost
Allowance in the Income Tax expense in 2020.
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$0.029 per GJ annually. For a typical FEI residential customer consuming 90 GJ per year, this
would equate to an approximate average increase of $2.63 per year over the six years, or
cumulatively $15.77 over the six years.
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7. ENVIRONMENT AND ARCHAEOLOGY

7.1 INTRODUCTION

FEI has assessed the environmental and archaeological impacts for the 29 Transmission
Laterals included in the IGU Project. Based on the assessments undertaken for the Project, the
Project is expected to have minimal environmental and archaeological impact. Potential impacts
of the Project can be mitigated through the implementation of standard best management
practices. Impacts to construction timelines and costs as a result of encountering species at
risk, fish habitat, or contaminated soil or groundwater can be minimized through additional
investigations pre-construction. The Project areas were assessed for archaeological potential,
and Archaeological Impact Assessments (AlA) have been recommended for areas assessed as
having moderate to high archaeological potential.

7.2 ENVIRONMENT

FEI retained Hemmera Envirochem Inc. (Hemmera)* to complete an Environmental Overview
Assessment (EOA) of the Project.

The assessment is based on a combination of desktop review of available information and
preliminary field reconnaissance (PFR) surveys. The assessment was completed to identify and
describe the potential impacts to the biophysical environment from the Project and determine
recommended mitigation. Detailed descriptions of Project related biophysical impacts and
recommended mitigation can be located in Section 6 of the EOA (Appendix O). The results of
the overview assessment will inform further detailed assessments and the preparation of
environmental management plans to be completed following the approval of this Application by
the BCUC and prior to the commencement of Project construction. The assessment reviewed all
29 Transmission Laterals considered for the Project. The laterals were reviewed in their entirety
and the impacts assessed based on the expected footprint of construction.

The Project impacts vary by site but include disturbance to environmental features such as
terrestrial and aquatic resources, species at risk, and soils. In this section, FEI describes its
approach and plan with respect to the identification, management, and mitigation of
environmental impacts. FEl is committed to delivering safe, reliable energy in an
environmentally responsible manner to all the communities that we serve.

Based on this preliminary assessment, the environmental risk of the Project is low and any
potential environmental impacts from the Project can be mitigated through the application of
standard environmental protection and mitigation measures.

4 Hemmera is a multi-discipline consulting company that provide professional expertise in environmental sciences,
social sciences, and engineering.
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7.2.1 Environmental Overview Assessment

The results of the work completed by Hemmera are outlined in the Inland Gas Upgrades
Environmental Overview Assessment Report (Environmental Overview Assessment included as
Appendix O). The assessment includes the following areas:

e Current land use;

¢ Contaminated sites (soil and water);
e Terrestrial resources;

e Aguatic resources; and

e Species at risk.

The EOA identifies significant natural features, such as fish, wildlife, and terrestrial habitat that
could potentially be impacted by Project construction as well as areas that could impact the
construction, costs, and timelines of the Project. The EOA also identifies land use and locations
with potential for encountering soil or trench water (groundwater) contamination which may
impact Project construction, costs, and timelines. These potential impact areas are summarized
in the following sections. Section 6 of the EOA report (Appendix O) identifies proposed best
management practices and mitigation measures to minimize impacts to significant natural
features.

Significant land use, natural features, and potential contamination areas identified in the EOA
report as having potential to overlap interact with the Project:

e Agricultural land reserve (ALR) lands overlap with the Project footprint of 14 laterals;
e 4 parks/conservation areas are crossed by the expected Project footprint;

e 47 areas of potential environmental concern related to contaminated sites, mostly
associated with historical or current industrial activities;

e 3 ungulate winter ranges (UWR) overlap with the expected Project footprint;
¢ 6 wildlife habitat areas (WHA) overlap with the expected Project footprint;

e Wildlife trees;

e Active osprey nests near 6 laterals;

e A great blue heron rookery adjacent to the SAL LOP lateral;

e 9 plant species at risk in or adjacent to the expected Project footprint;

e 1 plant community at risk in or adjacent to the expected Project footprint;

e 37 species of invasive plants along 24 laterals. Coverage and density varies between
laterals. 5 laterals are free of invasive plants;
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e 53 watercourses, fish-bearing or directly connected to fish-bearing waters, in close
proximity to the expected Project footprint;

o 6 fish species at risk in waterways crossed by or in close proximity to the expected
Project footprint;

o Critical Habitat federally identified for species at risk overlaps with the Project footprint of
8 laterals; and

o 16 wildlife species at risk have known occurrences in or close to the expected Project
footprint.

7.2.1.1 Current Land Use

Land use varies across the 29 Transmission Laterals; however, the majority of the laterals are
located in rural areas of central British Columbia and land use is primarily associated with rural
communities, industrial activities (e.g. mining, forestry or pulp mills), grazing, or agriculture.
Many of the laterals parallel existing highway and road systems. One Indian Reserve and four
parks or protected areas overlap with the expected Project footprint.

e SAL LOP 168 — Enderby |.R. #2

e KAL1LTL & LOP 168 — Kenna Cartwright Nature Park (municipal park)
e CRK LOP 273 — Cranbrook Community Forest

e CRKLTL 168 — Phillips Reservoir (community watershed)

e FRD LTL 168/219 — conservation area (Nature Trust lands)

Soils, including interactions with ALR lands, are discussed in Section 7.2.1.2.

7.2.1.2 Soils

Of the 29 Transmission Laterals, 15 overlap with ALR lands, many areas of which are actively
cultivated or currently used for grazing livestock. Soil classification ranges from agricultural
capability class 1 through 7 where soils have been classified. Mitigation measures will be
implemented to reduce impacts to soils during Project construction.

Contaminated soils information is provided in Section 7.2.1.3.

7.2.1.3 Contaminated Sites

Locations where there is a medium to high potential for encountering soil or groundwater
contamination within the Project area may impact Project construction, cost, and timelines.
These areas of potential are called Areas of Potential Environmental Concern (APECs) and are
summarized in the Environmental Overview Assessment (Appendix O) and in Table 7-1. Forty-
seven medium or high risk APECs are present along 21 of the 29 Transmission Laterals. Known
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contaminated sites vary in type of contaminate, concentration of contaminates, and potential for
interaction with the 29 Transmission Laterals.

Most of the APECs are associated with railway crossings, active industrial sites on private
lands, or historical industrial use.

FEI will undertake further assessment of medium and high risk APECs during the detailed
engineering phase of the Project to minimize the risk of these APECs on the Project costs and

timelines.

Table 7-1: Registered Contaminated Sites and APECs overlapping with Project Laterals

Lateral

APEC ID

(Site Reg. ID)

Location

MAC LTL 168 A2 Automobile scrap yard Cooper Rd, MacKenzie
MAC LTL 168 . . West of Coquiwaldie Rd,
A5 Railway crossing i
MacKenzie
MAC LTL 168 . . West of Coquiwaldie Rd,
A6 Railway crossing .
MacKenzie
MAC LTL 168 A7 Pile of railway ties West of Cpqualdm Rd,
MacKenzie
MAC LTL 168 A8 Railway crossing Old Airport Rd, MacKenzie
MAC LTL 168 . . North of Mischinsinlika Cr.,
A9 Railway crossing .
MacKenzie
MAC LTL & LOP 168 Al0/C1 Railway crossing West of Hwy 39
BCF LTL 168 B1 MacKenzie Pulp Mill 1000 Coquiwaldie Rd,
Corporation MacKenzie
BCF LTL 168 . . North of Coquiwaldie Rd,
B2 Railway crossing .
MacKenzie
PG3 LTL 219 F1 Railway crossing Landooze Rd, PG
PG3 LTL 219 F2 (2135) BC Gas Prince George 1221 Noranda Rd, PG
NWP LTL 168 D2 Railway crossing North of Canfor PG Sawmill
NWP LTL 168 D3 Railway crossing North of Beaver FSR, PG
NWP LOP 219 E2 Railway crossing North of Canfor PG Sawmill
PGP LTL 168 H1 Railway crossing South of Fraser Rv.

PGP LTL 168 & HUS
LTL 168

H2/11 (1329)

BC Gas Prince George Pulp
Station

2789 Pulp Mill Rd, PG

HUS LTL 168 14 Railway crossing North of PG Pulpmill Rd, PG
CARLTL 168 K1 (5296) Cariboo Pulp and Paper 50 N Star Rd, Quesnel
WIL LP1 & LP2 168 L1 Airport hangar & maintenance | 3020 Airport Rd, Williams Lake
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APEC ID
(Site Reg. ID)

Location

SAL LOP 168 N2 Sawmill operations 4051 45th St SE, Salmon Arm
SAL LOP 168 N4 Salmon Arm Industrial Park 45th St SE, Salmon Arm

SAL LOP 168 N5 Auto parts yard 4850 46 Ave SE, Salmon Arm
SA3 LTL 168 01 (4473) FortisBC pump station 6040 SE Auto Rd, Salmon Arm
COL LTL 219 P2 Railway crossing West of Polson Dr., Vernon

COL LTL 219 and COL
LOP 168

P3/Q1 (2561)

Coldstream Gate Station

13190 Reservoir Rd,
Coldstream

KEI LOP 219 R4 (2475) Kelowna Gate Station 1595 Spall Rd, Kelowna
CAS NEL 168 S3 Historical Castlegar Landfill 625 to 661 51 Ave., Castlegar
CAS NEL 168 S4 Boulder Patch Trucking 1071 Lazeroff Rd., Castlegar
CAS NEL 168 S6 Railway crossing HWY 3A and Goose Creek Rd.
TRALTL 168 T1(2721) BC Gas Warfield Station Bingay Rd, Trall
FRD LTL 168 & 219 W1 (20872) Independent remediation site HWY 43, North of Sparwood
FRD LTL 168 & 219 wa Service Station - Race Trac 351 Alpine Way, Elkford
Gas
FRD LTL 168 & 219 W7 Railway Crossing Fgrdlng FSR, South of Fording
River Rd
FRD LTL 168 & 219 W8 Railway Crossing Fo@ng River Rd, South of
Erwin Cr.
FRD LTL 168 & 219 W9 Railway Crossing Fgrdmg FSR, East of Fording
River Rd
FRD LTL 168 & 219 Railway Crossing South of Chauncey Creek, East
w11 . .
of Fording River Rd
FRD LTL 168 & 219 Coal Mining Operations - Teck . .
wiz Coal Ltd. Fording River Fording River Rd
FRD LTL 168 & 219 Ul Railway Crossing South of Corbin Rd
FRD LTL 168 & 219 uz2 Railway Crossing North of Corbin Rd
FRD LTL 168 & 219 Us Railway Crossin South of G North Road, North of
y 9 Michel Creek, Sparwood
FRD LTL 168 & 219 . . North of Elk Valley Hwy, East of
ui10 Railway Crossing Elk River, Sparwood
FRD LTL 168 & 219 . . East of Elk Valley Hwy and
u12 Railway Crossing West of Elk Rv, Sparwood
CRK LOP 273 . ) HWY 95A and Theatre Rd,
X1 Railway Crossing

Cranbrook
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APEC ID

(Site Reg. ID) Location
KBY LTL 168 Y1/zZ1 Kootenay Wood Preservers 4201 Echo Field Rd, Cranbrook
KBY LTL 168 77 Firing Range - Kimberley Trap 9712 HWY 3 and HWY 95
and Skeet Club
KBY LTL 168 Former Kimberley landfill -
Z3 current municipal transfer Fertilizer Rd, Kimberley
station
SSK LTL 219 AA2 Railway crossing HWY 95

1 7.2.1.4 Terrestrial Resources

2 The 29 Transmission Laterals are spread out across the interior of the province and are located
3 inthe following biogeoclimatic zones:
4 e Bunchgrass (BG)
5 o Engelmann Spruce - Subalpine Fir (ESSF)
6 e Interior Cedar Hemlock (ICH)
7 e Interior Douglas Fir (IDF)
8 o Ponderosa Pine (PP)
9 ¢ Montane Spruce (MS)
10 e Sub-boreal Spruce (SBS)
11

12  Three ungulate winter ranges for elk, mule deer, white-tailed deer, moose, bighorn sheep, and
13  mountain goat overlap with the expected Project footprint and are associated with ten laterals.

14 e U-4-001 for elk, mule deer, white-tailed deer, and moose overlaps with CEL LTL 168,
15 CAS NEL 168, and TRA LTL 168.

16 e UWR 4-006 for elk, mule deer, white-tailed deer, moose, bighorn sheep, and mountain
17 goat overlaps with KBY LTL 168, CRK LTL 168, CRK LP2 219, SSK LTL 219, FRD LTL
18 168/219, and ELK LTL 168.

19 o UWR 4-008 for elk, mule deer, white-tailed deer, moose, bighorn sheep, and mountain
20 goat overlaps with SSK LTL 219.

21

22 Five wildlife habitat areas for wildlife species of management concern overlap with the expected
23  Project footprint and are associated with five laterals.

24 e WHA 8-373 for grizzly bear overlaps with CEL LTL 168, CAS NEL 168, and
25 TRALTL 168.
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o WHA 4-180 for grizzly bear overlaps with CRK LTL 168.
e WHA 4-091 and 4-089 for American badger overlap with SSK LTL 219.
e WHA 4-068 for long-billed curlew overlap with SSK LTL 219

One occurrence of a sensitive ecosystem and provincially listed plant community overlaps with
the Project and is present near the north end of SSK LTL 219, Antelope-brush / bluebunch
wheatgrass (Purshia tridentata / Pseudoroegneria spicata). This occurrence is associated with
WHA 4-117 for Antelope-brush / bluebunch wheatgrass plant community.

The EOA report describes the presence of other terrestrial resources on or near the expected
Project footprint including stick nests, wildlife trees, and patches of mature forest. The EOA
report also identifies permit requirements. FEI will undertake further assessment of terrestrial
resources during the detailed engineering phase of the Project and will apply for permits where
required.

Best management practices and mitigation measures to minimize and avoid potential negative
effects of the Project on terrestrial resources are described in Section 6 of the EOA report,
including:

o Apply best practices for managing invasive plants;

¢ Adhere to general wildlife measures;

e Minimize vegetation removal; and

e Adhering to bird timing windows.

FEI will follow the best management practices and mitigation measures applicable to the Project
Upgrades during construction.

7.2.1.5 Aquatic Resources

The 29 Transmission Laterals cross 152 known streams and are located within 100 metres of
164 streams, 5 lakes, 32 wetlands, 8 settling ponds, and 27 non-classified drainages.
Associated riparian areas provide habitat for fish and amphibians and management practices
specific to aquatic systems will be implemented where the Project interacts with these features.

Best management practices and mitigation measures to minimize and avoid potential negative
effects of the Project on aquatic resources are described in Section 6 of the EOA report,
including:

e Apply best practices for managing invasive plants;

o Apply measures to avoid causing harm to fish and fish habitat;

e Minimize vegetation removal in riparian areas;
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o Adhere to least impact to amphibians and turtles least risk periods; and

e Adhere to least impact to fish timing windows.

7.2.1.6 Species at Risk

The EOA report identifies wildlife and plant species at risk with potential to interact with the
Project as well as where the Project may overlap with designated habitat or habitat features.
The Project overlaps with Critical Habitat for five species at risk as identified under the Federal
Species at Risk Act.

o 5 laterals overlap with Critical Habitat for Caribou - CAS NEL 168, KBY LTL 168, CRK
LOP 273, CRK LP2 219, and SSK LTL 219.

o 4 laterals overlap with Critical Habitat for Lewis’s Woodpecker (Melanerpes lewis) - KA1
LTL & LOP 168, CAS NEL 168, KBY LTL 168, and SSK LTL 219.

e 3 laterals overlap with Critical Habitat for great basin spadefoot (Spea intermontana) -
KA1 LTL & LOP 168, SAL LOP 168, and COL LOP 168.

o 2 laterals overlap with Critical Habitat for gopher snake (Pituophis catenifer deserticola)
and Western rattlesnake (Crotalus oreganus) - KA1 LTL & LOP 168 and COL LOP 168.

Five provincially blue-listed and 4 provincially red-listed, with one blue listed species also
identified as Threatened under the federal Species at Risk Act. One plant community at risk was
identified in association with SSK LTL — Antelope-brush / bluebunch wheatgrass (Purshia
tridentata / Pseudoroegneria spicata).

7.2.2 Permitting

Based on the preliminary environmental assessment work completed by Hemmera, the Project
will likely require provincial permitting/authorization under the Environmental Management Act
and the Water Sustainability Act, and potentially federal permitting/authorization under the
Fisheries Act and the Species at Risk Act. Upon BCUC approval of this Application, FEI will
undertake further environmental assessments to confirm permitting requirements and will apply
for the required permits accordingly. Expected permitting is listed in Table 7-2. The permits are
based on the current level of Project design and may change during the detailed design phase.

Table 7-2: Expected Environmental Permits by Lateral for the Preferred Engineering Options

FENCES STl BVC\:/;s?eC GO Wi?dcl:ife Municipal
Lateral Name Act Section 73 . WSTAY 'p
. . Discharge . Act permits
permits permit ’ permits :
permits permits
1 MAC LTL 168 X X X X X
2 MAC LOP 168 X X X X
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Fisheries | SARA B\f\:/aiisec B¢ OCC Wi?dcl:ife Municipal
No. Lateral Name Act_ Section_ 73 el WSA Act Dermits
permits permit [— permits Sl
3 BCF LTL 168 X X
5 NWP LTL 168 X
7 PG1LTL 168 X X X
8 PGP LTL 168 X X X
9 HUS LTL 168 X X
10 | PG2 219168 X X
11 | CARLTL 168 X X X
12 | WIL LP 168 X X
13 | KA1 LTL 168 X X X X
14 | SAL LOP 168 X X X X X
15 | SA3LTL 168 X X X
16 | COLLTL 219 X X X
17 | COL LOP 168 X X X X X
18 | KE1 LOP 219 X X
19 | CELLTL 168 X
20 CAS NEL 168 X X
21 TRALTL 168 X
22 FRD LTL 168/219 X X X X
23 | ELKLTL 168 X
24 | CRKLTL 168 X X
25 | CRKLOP 219 X X
26 | CRKLP2 219 X X X
27 | CRKLOP 273 X X X X
28 | KBY LTL 168 X X X X X
29 | SSKLTL 219 X X X X

7.2.3 Further plans

Environmental constraints and potential environmental impacts related to the Project will be
further assessed and documented during the detailed engineering phase of the Project. The
detailed design phase will include assessment of vegetation, fish and wildlife and their habitat,
and surface/ground water resources.
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Site specific mitigation strategies will be developed to offset any potential negative impacts
associated with the Project or from the environment on the Project. All required environmental
permits and approvals for the Project will be identified and applied for during the detailed
engineering phase 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. Environmental Management Plans specific to the
Project will be developed by successful contractors prior to commencement of the Project.
Environmental monitoring will be undertaken during all sensitive aspects of the work program
and the designated environmental monitor will have “stop work authority” in the event that works
underway have the potential to impact the natural environment.

7.3 ARCHAEOLOGY

FEI retained Stantec, to complete an Archeological Overview Assessment of the Project
(Appendix P) to assess the potential for archaeological and/or cultural heritage resources within
the Project area and to determine the requirements for AlA prior to ground disturbing activities.

The archaeological overview consisted of desktop review and modeling of the archaeological
potential along each lateral, followed by PFR. Field reconnaissance on 22 of the 29
Transmission Laterals complemented the desktop review and provided data on sites with limited
existing information. Local resources were used and Indigenous communities were contacted as
part of the early outreach process.

7.3.1 Archaeology Overview Assessment

As part of the AOA, Stantec reviewed a range of environmental, archaeological, cultural and
historical information. The Project was assessed for archeological potential and overlap with
known archaeological sites. PFR surveys were completed based on information from the
desktop review and were used to ground-truth higher level archaeological potential modeling
results.

The AOA concluded that the majority of the expected Project footprint is considered to have low
archaeological potential due to the amount of previous disturbance. AIA has been
recommended for ground disturbance activities in areas identified as moderate or high potential
through the AOA process. Where the AOA identified potential for deeply buried cultural
deposits, construction monitoring will be applied. Potential for deeply buried cultural deposits is
present at specific sites along 13 of the laterals.

The report indicated that AlAs will be required for the construction of the Project. Detailed AlAs
will be undertaken during detailed design and prior to construction of the Project.
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7.3.2 Archaeological Overview Assessment

The results of the work completed by Stantec are outlined in the AOA (Appendix P).

Of the 29 Transmission Laterals, 6 cross previously documented archaeological sites and 4 are
within 100 metres of a documented site. Most of the laterals cross variable terrain and mapped

areas of moderate to high archaeological potential are scattered along the length of the laterals.
One lateral, BCF LTL, has low archaeological potential for its entire length.

Two previously undocumented archaeological sites were identified during PFR, one of which is
near the expected footprint of COL LOP LTL, while the second site is not near the expected
Project footprint:

e A Jasper biface thinning flake was discovered just outside the boundaries of the
proposed COL LOP PFR station footprint; and

e Several cultural depressions were observed along the CAS NEL LTL near the
confluence of the Slocan and Kootenay Rivers and within 100 metres of a previously
known site.

Permits will be required under the Heritage Conservation Act in order to undertake detailed AlA
activities. AIA work will be completed where Project works occur in areas identified as moderate
or high archaeological potential. AIA activities are expected to be completed for 22 of the 29
Transmission Laterals. The extent of AIA works will depend on final engineering design.

7.3.3 Indigenous Community Participation

Notifications letters were sent out to Indigenous communities prior to the onset of the AOA
preliminary field reconnaissance program. Notification letters outlined the intended fieldwork,
included a request for participation in the field program, and opportunities to provide information
or comments. Archaeological field crews consisted of one qualified archaeologist and at least
one indigenous community member.

The participants from the following communities were involved in the AOA PFR program:

e Lheidli T’enneh Nation

e Lhtako Dené Nation

e Williams Lake Indian Band
e Xatsull First Nation

e Splatsin First Nation

¢ Okanagan Indian Band

e TMECS

e Shuswap Indian Band
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e Ktunaxa Nation Council

e Osoyoos Indian Band

7.3.4 Further Plans

Potential archaeological and cultural impacts associated within the areas of moderate and high
archaeological potential will be further assessed during the AIA, which will be undertaken once
approval of this Application from the BCUC is obtained and prior to construction. A subsurface
testing program will be undertaken, where required, within these areas, as part of the AlA, to
further identify sensitive areas. 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. All archaeological permits will be obtained during the detailed engineering phase of
the Project.

Detailed archaeological specifications will be prepared as part of the Project’s tendering process
to ensure that contractors are aware of the Project’s archaeological requirements. As described
above, a Project-specific Environmental Management Plan, including protection of
archaeological and cultural resources, will be developed by the successful contractors prior to
commencement of the Project. If required, archaeological monitoring will be undertaken during
all sensitive aspects of the work program and the designated archaeological monitor will have
“stop work authority” in the event that works underway have the potential to impact
archaeological or cultural resources.
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8. CONSULTATION

8.1 INTRODUCTION

Public consultation and communication are integral components of FEI's project development
process. To guide its public consultation, FEI created a Communications and Consultation Plan
that is included as Appendix Q-1 of the Application. The Communication and Consultation Plan
outlines potential issues, lists stakeholders, and sets out the general approach to consultation
with respect to the work on the 29 Transmission Laterals. FEI has sent out notifications to
customers and stakeholders who are potentially directly affected through letters, bill inserts and
advertisements. FEI has also held numerous one-on-one meetings with government authorities
and responded to requests for further information. FEI has tracked issues or concerns raised
and will work with customers and stakeholders to address any outstanding items. FEI will
continue to consult with the public as the Project progresses.

FEI has also engaged Indigenous communities and leadership in the area potentially impacted
by the Project. FEI engaged early with Indigenous communities that may potentially be affected
by the Project to provide information about the Project, describe any potential impacts,
understand the interests in the area, and provide an opportunity for Indigenous communities to
identify additional impacts and to give input on the Project. Engagement was initiated by
notification letters, and then followed by face-to-face meetings as requested. FEI has tracked
issues and discussions that took place, with no outstanding concerns raised to date. FEI will
continue to notify and engage with Indigenous communities as the Project progresses,
particularly through the BC OGC process.

8.2 PuBLIC CONSULTATION

8.2.1 Introduction

FEI recognizes that the public expects meaningful consultation and engagement, and its
knowledge and interest in energy issues and pipelines is high. FEI's consultation prior to filing
the Application consisted of two phases. The first phase of consultation consisted of preliminary
information sharing to key stakeholders, in addition to encouraging feedback throughout the
process as more details of the Project, such as Project timelines, became available. The second
phase of consultation involved sharing a greater level of detail about the Project with affected
stakeholders. The communication strategies used were determined by the classification of each
of the 29 Transmission Laterals as outlined in Section 8.2.2.4, and were designed to support
two-way dialogue, such as through one-on-one meetings.

8.2.2 Communications & Consultation Approach

The focus of the Company’s public Communication and Consultation Plan is to ensure that
customers, landowners, community stakeholders and other interested and affected parties are
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informed about the Project, have access to information regarding the Project, and are
encouraged to provide input that may be considered as part of the decision-making process.
FEI's main goals for public consultation are: to create a dialogue with interested parties, explain
the need for the Project, present FEI's preferred alternatives for the Project, demonstrate the
detailed assessment of alternatives, and inform interested parties of the factors that FEI must
consider, including environmental impacts, constructability, and rate impacts resulting from the
Project.

Issues raised by stakeholders in each community where work is planned, as well as operational
requirements with stakeholders (such as municipal permitting for use of roads and ROW, and
anticipated impacts to the public and neighborhoods), have been, or will be addressed by FEI.
FEI has held and will continue to hold informal and formal meetings with local and regional
government, and other impacted stakeholders as part of its public consultation during the
Project development phase, and throughout the construction phases of the Project. Activities
include:

1. Communication regarding the Project with the pertinent government agencies at the
municipal and regional levels;

2. Communication regarding the Project with directly impacted land owners, customers and
local residents and businesses;

3. Meetings, presentations and conversations with stakeholders; and

4. Broad-based communications, such as paid media to inform the public where impacts
are more substantial, which will occur during the construction phase.

Prior to the start of public consultation for the Project, communication and consultation
objectives, impacted stakeholders, and key issues were identified and are described in further
detail below.

82.2.17 Communication and Consultation Objectives

FEI identified a number of communication and consultation objectives that will drive the public
consultation for the Project including:

o Create awareness of the Project, specifically within communities directly impacted by
construction by:

o Ensuring balanced and objective information is provided to all stakeholders
regarding the upgrades;

o Addressing stakeholder concerns or provide explanations when unable to do so;
o Providing opportunity for public feedback and ongoing dialogue;

e Support Company values of safety, environmental commitment, and customer value;
and
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e Ensure FEI meets communication and consultation requirements as established by its

regulators, which includes:

O

8.2.2.2 Stakeholders Potentially Affected

Identifying all issues or concerns raised during consultation and measures that
FEI is taking or planning to take to address such issues or concerns. If no action
is taken by FEI regarding a specific issue or concern, sufficient reasoning will be

provided;

FEI's overall evaluation of sufficient public consultation to date; and

Future public consultation plans in preparation to application filing.

As part of its Communication and Consultation Plan, FEI identified key stakeholders. The level
of impact to each stakeholder will determine the communication method, extent of engagement
and desired level of feedback FEI is seeking. Each of the following stakeholders have been or
will be approached to share Project information throughout the different phases of the Project.

1. Residents, businesses, industrial customers and landowners that will be directly

impacted by the Project;

2. Provincial government bodies, including: Ministry of Transportation & Infrastructure, Oil
& Gas Commission, and Ministry of Forests, Lands, Natural Resource Operations and
Rural Development;

3. Municipal and regional governments including: Mayor, Council, City Manager and/or

staff within the following municipalities and regions:

a.

Se@ ™o 20 o

e 5 3

Mackenzie;
Prince George;
Quesnel;
Williams Lake;
Kamloops;
Salmon Arm;
Enderby
Armstrong
Spallumcheen
Coldstream;
Kelowna;
Trail;

. Castlegar;

Nelson;
Kimberley;
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p. Cranbrook;
Elkford;
Sparwood;

- Q

Fraser-Fort George Regional District;

-~ o

Cariboo Regional District;
Thompson-Nicola Regional District;
Columbia-Shuswap Regional District;
North Okanagan Regional District;
Central Okanagan Regional District;
Kootenay-Boundary Regional District;

N< X s < €

Central Kootenay Regional District; and
aa. East Kootenay Regional District

8223 Key Issues, Risks & Impacts Identified

Subject matter experts working on the Project identified a number of key issues and
impacts/risks for each of the 29 Transmission Laterals. This analysis was used to help
determine the appropriate level of communication and consultation required for each
stakeholder group. In broad terms, the key issues and impacts that have and will continue to
influence the consultation and communication requirements throughout the duration of the
Project include:

e environmental impacts (such as close proximity to bodies of water, tree removals and
sensitive habitat);

e public impacts (such as traffic/road disruptions, noise disturbances, and interference to
daily operational-use of the land);

e permitting complexity and subsequent approvals;
e customer impacts (such as gas service disruption from construction); and

e the type of land involved in the operational work (such as park, heritage or
archaeological sites).

FEI examined these key issues and impacts on each lateral and classified them into three broad
tiers (described below in Section 8.2.2.4) which determined the appropriate communication and
consultation strategies to be used for each lateral. Overall, the more significant the identified
impacts are the higher the degree of consultation and communications activities that will be
required to meet the consultation objectives identified in Section 8.2.2.1.
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8.2.2.4 Impact Levels

As discussed above, the key issues and impacts on each of the 29 Transmission Laterals were
classified into three broad tiers. The communication and consultation strategies will be
appropriate to the tier:

e Tier One — High Impact Potential: Laterals with the most public, environmental, and
customer impacts and permitting requirements will receive the most consultation and
engagement focus.

e Tier Two — Moderate Impact Potential: Laterals with a lesser degree of public,
environmental and customer impacts and permitting requirements will receive a
moderate amount of consultation and engagement focus.

e Tier Three — Low Impact Potential: Laterals with no or limited public, environmental
and customer impacts and permitting requirements will receive a minor amount of
consultation and engagement focus.

Table 8-1 below shows the classification for each lateral by tier level:

Table 8-1: Lateral Classification Tiers

Tier One — High Tier Two — Moderate Tier Three — Low Impact
Impact Potential Impact Potential Potential
PG1 LTL 168 (ILI) MAC LTL 168 (ILI) BCF LTL 168 (PLR)
KAL LTL 168 (PLR) MAC LOP 168 (ILI) PG3 LTL 219 (PRS)
KA1 LOP 168 (PLR) | CARLTL 168 (PLR) NWP LTL 168 (PRS)
SAL LOP 168 (ILI) SA3 LTL 168 (PLR) NWP LOP 219 (PRS)
FRD LTL 219 168 (ILI) | KE1 LOP 219 (PRS) PG2 219 168 (PRS)
CRK LTL 168 (ILI) WIL LP1/LP2 168 (PRS)
CRK LOP 219 (ILI) COL LTL 219 (PRS)
CRK LP2 219 (ILI) COL LOP 168 (PRS)
CRK LOP 273(ILI) TRA LTL 168 (PRS)
KBY LTL 168 (ILI) CEL LTL 168 (PRS)
SSK LTL 219 (ILI) CAS NEL 168 (PRS)
PGP LTL 168 (PRS)
HUS LTL 168 (PRS)
ELK LTL 168 (PRS)
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8.2.2.5 Consultation Strategies by Tier
Using the tier classification described above, FEI identified a number of consultation and
communication strategies for each lateral during the various phases of the Project, as
appropriate:

e Tier One Strategies:

o Industrial customer engagement (i.e. letters (Appendix Q-2), meetings, emalils,
phone calls);

o Notification letter to directly impacted land owners (Appendix Q-3);
o Community information sessions and/or presentations (Appendix Q-4); and
o Local and/or regional government stakeholder meetings (Table 8-2).

e Tier Two Strategies:

o Industrial customer engagement (i.e. letters (Appendix Q-2), meetings, emails,
phone calls);

o Naotification letter to directly impacted landowners (Appendix Q-3): and
o Local and/or regional government stakeholder meetings (Table 8-2).
e Tier Three Strategies:

o Industrial customer engagement (i.e. letters (Appendix Q-2), meetings, emails,
phone calls);

o Notification letter to directly impacted landowners (Appendix Q-3); and

o Local and/or regional government stakeholder meetings, only upon request (Table 8-
2).

Each of the strategies listed above allow opportunity for stakeholders to provide FEI with
feedback, and will be an iterative and ongoing process.

8226 Communication Materials to Support Consultation

To support the consultation activities outlined in the previous section, FEI developed Project
communication materials that will be used and updated as required throughout the duration of
the Project:

o A Project webpage on FEI's Talking Energy website platform. The webpage provides a
high level overview of the Project, including detailed maps of where the 29 Transmission
Laterals are located. The URL is talkingenergy.com/inlandgasupgrades (Appendix Q-5).
The webpage went live on June 15, 2018.
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o A list of key messages to help describe the Project in relatable terms. The messages
include: the type of work that will be involved, where the work will take place and the
proposed timing of the Project (Appendix Q-6).

e A Project email address (inlandgasupgrades@fortisbc.com) and direct phone line to help
better direct inquiries FEI receives about the Project. Both of the channels went live in
June 2018 and will continue to be closely monitored throughout the Project.

¢ Paid advertisements, including digital advertising distributed Province wide and paid
advertisements in local newspapers of impacted communities, published in August and
September 2018. (Appendix Q-7).

e A Dbill insert (Appendix Q-8) was mailed to all customers in September 2018 to provide
information about the Project. In the same month, e-billing customers received a link to a
soft copy along with their emailed bill. An ad was also placed alongside the e-billing
portal that over 360 thousand customers potentially saw when they paid their bills online
(Appendix Q-9).

8.2.3 Community, Social and Environmental Considerations

An overview of the community, social and environmental setting in which each of the 29
Transmission Laterals will be constructed and operated is included in Section 4.6 of the
Application. The Project takes place in a largely rural landscape with low population density in
the residential areas. Community, social and environmental considerations were taken into
account in the alternative analysis (described in Section 4), and have helped guide the
consultation and communication plans. As the Project nears the construction phase, each
lateral’s unique characteristics and impact potential will influence the consultation and
communication strategies used, and community, social and environmental factors will
continuously inform FEI's approach.

8.2.4 Description of Consultation to Date & Plans to Address Concerns

FEI engaged with a number of stakeholders that were identified at the outset of the Project, as
described in Section 8.2.2.2. The following sections provide a summary of these activities
including any issues and/or concerns that were raised throughout the process, as well as plans
for addressing these concerns during the Project execution. FEI will continue to track all
consultation (and corresponding feedback) as the Project progresses.

8241 Public and Residential Customer Consultation to Date

FEI has engaged with the public, customers and affected landowners through three different
communication methods to provide information about the Project, contact information and allow
the public to provide feedback. These methods included:
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¢ Notification Letters:

o Notification letters were mailed to directly impacted landowners on June 15, 2018. A
sample of the letter can be found in Appendix Q-3. The letters provided information
about the Project, the regulatory process and how to contact FEI with any questions
or concerns.

o FEI received five responses from the notification letter mailing: one from B&A
Planning Group, a land use-planning consultant for TransCanada Corporation; one
from Canadian National Railway Company; one from BC Hydro and Power Authority;
and two from residential FEI customers inquiring about the potential rate impact. The
responses are discussed in more detail in Sections 8.2.4 and 8.2.5 below.

e Bill Inserts:

o Natural gas customers received bill inserts in the September 2018 billing cycle
providing information about the Project, as described previously in Section 8.2.2.6.

e Paid Advertisements:

o FEI communicated information about the Project through various paid media
advertisements including: digital media ads distributed province wide, and paid
newspaper ads in local newspapers of communities most affected by the Project.
Examples of these ads can be found in Appendix Q-7.

FEI had planned a public information session at Kenna Cartwright Park on August 28, 2018 in
Kamloops. This session was planned due to the expected impact of the work to be completed at
the park, and was supported by the municipality. After consideration, however, it was later
determined by the municipality that the open house would be premature and should be
rescheduled when Project plans, such as construction timelines and impacts have been
finalized, in order to meaningfully engage with the public. FEI will work with the City of
Kamloops to reschedule this session.

FEI also engaged with the Shuswap National Golf Course, formally the Canoe Creek Golf
Course, on July 25, 2018 to discuss the Project details and impacts. The general manager
advised FEI that the golf course is awaiting budget approvals to build a new course entrance on
a road, which runs parallel to the Project’s projected construction route for the Salmon Arm
Lateral (SA3 LTL 168), a 0.8 kilometre pipeline requiring replacement. The Shuswap National
Golf Course management team is interested in completing construction of the new entrance and
FEI pipeline replacement in the same timeframe. FEI is committed to keeping the management
group at the golf course engaged with Project details and timelines as construction nears.

FEI also provided advanced notification to landowners along FEI’s rights of way, informing them
about upcoming preliminary Project environmental and survey work. The landowners were
notified by phone call or letter, and no concerns were raised. FEI will continue to provide
advanced notification of work throughout the duration of the Project.
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FEI believes the communication methods selected and executed were effective, and provided
FEI natural gas customers the opportunity to adequately respond and provide input into the
Project.

8.2.4.2 Industrial Customer Consultation to Date

FEI identified the industrial natural gas customers that could potentially be impacted by the
Project during construction. These impacts include minor traffic delays on construction routes
and the potential for restricted access to peak demand gas use (when the customer uses the
most gas to run their operations), most of which is historically not utilized by industrial
customers. As natural gas is an integral component of an industrial customer’s daily operations,
FEI understands the importance of engaging with all impacted industrial customers, discussing
the Project’'s details and seeking to mitigate any impacts where applicable. Some of the
consultation methods are outlined below in more detail.

e Notification Letter:

o Notification letters were mailed to industrial customers on July 20, 2018. A sample of
the letter can be found in Appendix Q-2. The letters provided potentially impacted
industrial customers with information about the Project, the lateral locations where
they have land along FEI right of way, the regulatory process and how to contact FEI
with any questions or concerns.

e Phone Calls:

o Phone calls to industrial customers serviced by the 29 laterals were made by FEI.
The purpose of the calls were to inform the customers of the upcoming application
submission, the type of work that would be taking place on each of the respective
laterals, the possibility of temporary service disruptions during construction of the
Project, and FEI's commitment to minimizing these disruptions as much as possible.

e Future Consultation:

o Follow up discussions will take place with industrial customers, as more information
is available to discuss construction timelines, right of way requirements, property
access and potential impacts to operations.

8.24.3 Local Government Consultation to Date

Table 8-2 below provides a summarized log of the meetings, presentations and correspondence
FEI has completed with key local government stakeholders. From these presentations and
discussions, follow up meetings and communications took place, where more detailed
information was shared and discussed, and issues and/or concerns were addressed. Tables
below have been organized alphabetically by municipality/region, and then chronologically
within the city.
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Table 8-2: Summary of Local Government Consultation

Local Discussion Summary and/or Issues Raised Next Steps / Follow up
Government
Regional Communication Type: Inbound email Follow-up:
District of Location: n/a FEI replied in person to
Central Date: April 25, 2018 Director Faust that FEI will
Kootenay, Area investigate if providing gas to
E (Blewett) the residents of Blewett during

Email received from:

. . _ Project construction will be
Ramona Faust, Director Area E, Regional District of Central Kootenay

feasible.
Stakeholder Interests:
There is an interest in exploring natural gas services for residents of Blewett.
City of Communication Type: In-person Meeting Next Steps:
Cranbrook Location: 40 10 Avenue S, Cranbrook, BC Follow-up communications will
Date: June 13, 2018 be ongoing with the City of

Cranbrook closer to Project

In Attendance from Cranbrook: construction dates.

Rob Veg, Senior Planner

Rob Price, Planner

Tony Hetu, Deputy Director of Public Works

Mike Matejka, Manager, Infrastructure Planning

Chris Mummery, Construction Compliance Tech.

In Attendance from FEI:

David Seaby, Operations Manager

Blair Weston, Community & Indigenous Relations Manager

Stakeholder Interests:

The city requested detailed information on all proposed dig sites, one year prior to the start of
construction.
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Local
Government

Discussion Summary and/or Issues Raised

Next Steps / Follow up

District of
Elkford

Communication Type: In-Person Meeting
Location: 760 Copper Road, Invermere BC
Date: April 27, 2018

In Attendance from Invermere:

Curtis Helgesen, Chief Administrative Officer for the District of Elkford.
In Attendance from FEI:

Blair Weston, Community and Indigenous Relations Manager

Stakeholder Interests:

Mr. Helgesen requested detailed map of the proposed construction route for Elkview Lateral
168 (ELK LTL 168).

Next Steps:

Follow-up meeting was
scheduled and held on
2018 to review route m

June 5,
aps

and provide more Project
details (see entry below).

Communication Type: In-Person Meeting
Location: 816A Michel Road, Elkford, BC
Date: June 5, 2018

In Attendance from Elkford:

Curtis Helgesen, Chief Administrative Officer for the District of Elkford.
In Attendance from FEL:

Blair Weston, Community and Indigenous Relations Manager

Stakeholder Interests:

Mr. Helgesen inquired about the ability to tie a new gas main extension to a new subdivision
during FEI's Project construction in the area.

Next Steps:
FEI will follow-up with t

he

District when the Project is
approximately a year away
from construction about the
potential main extension.

Association of
Kootenay
Boundary Local

Communication Type: Presentation
Location: 901 6 Avenue, Fernie, BC
Date: April 19, 2018

Next Steps:

One-on-one meetings were
held (detailed in next section
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Local

Government

Discussion Summary and/or Issues Raised

Next Steps / Follow up

Governments
Conference

In Attendance:

Association of Kootenay Boundary Local Governments Conference, 200 representatives in
attendance, including local government elected officials and staff.

In Attendance from FEI:
Blair Weston, Community and Indigenous Relations Manager
Darin Wong, Community and Indigenous Relations Manager

Stakeholder Interests:
No concerns or interests were raised.

of table) on April 19, 2018 with
municipalities with highest
potential impacts.

Communication Type: Follow-up, in-person Meeting
Location: 901 6 Avenue, Fernie, BC
Date: April 19, 2018

In Attendance from Fernie:

Rob Gay, Director Area A, Regional District East Kootenay

Mike Sosnowski, Director Area C, Regional District East Kootenay
Andy Davidoff, Director Area |, Regional District East Kootenay

In Attendance from FEI:

Blair Weston, Community and Indigenous Relations Manager

Stakeholder Interests:

Attendees requested detailed maps of pipeline routes, inquired about rate impacts, and local
procurement opportunities.

Next Steps:

A follow-up meeting will be
scheduled to address
stakeholder interests as
Project information becomes
available. No date set at this
time.

Communication Type: Follow-up, in-person Meeting
Location: Whistler, BC
Date: September 12, 2018

FEI provided Mr. Horn with an
update on the Project, while
attending the UBCM
conference. No concerns were
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Local
Government

Discussion Summary and/or Issues Raised Next Steps / Follow up

raised and no additional follow
In Attendance from Regional District Kootenay Boundary: up is required at this time.
Stewart Horn, Chief Administrative Officer

In Attendance from FEI:
Blair Weston, Community and Indigenous Relations Manager

Note: Mr. Horn attended FEI's presentation held at the Association of Kootenay Boundary
Local Governments Conference on April 19, 2018.

Regional Communication Type: Follow-up, in-person Meeting FEI provided Mr. Andison with
District of Location: Whistler, BC an update on the Project,
Kootenay Date: September 11, 2018 while attending the UBCM
Boundary conference. No concerns were

raised and no additional follow

In Attendance from Regional District Kootenay Boundary: i i
up is required.

Mark Andison Chief Administrative Officer
In Attendance from FEI:
Blair Weston, Community and Indigenous Relations Manager

Note: Mr. Andison attended FEI's presentation held at the Association of Kootenay Boundary
Local Governments Conference on April 19, 2018.

Regional Communication Type: Inbound email. Next Steps:

District of Location: n/a Digital copies were provided in
Central Date: May 31, 2018 confidence. No additional
Kootenay follow up is required at this

. . time.
Email received from:

Andy Davidoff, Director Area |, Regional District of Central Kootenay
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Local
Government

Discussion Summary and/or Issues Raised

Next Steps / Follow up

Stakeholder Interests:

FEI received an email requesting the maps of proposed dig sites for the Project on the
Castlegar Nelson Lateral (CAS NEL LTL 168).

Communication Type: Inbound emalil
Location: n/a
Date: May 31%t, 2018

Email received from:
Andy Davidoff, Director Area |, Regional District of Kootenay

Stakeholder Interests:

Director Davidoff's email inquired if FEI planned any public information sessions in the
Regional District of Kootenay and if FEI is aware of the private water line crossings that cross
FEI's right of way in the area. Asked to ensure FEI contacts water license holders, which have
water pipes crossing FEI rights of way prior to construction.

Follow-Up

FEI informed Director Davidoff
about FEI's notification

letters that were sent to
affected

landowners. Discussed with
Director Davidoff that FEI was
going to wait to see if there
were any responses to the
notification letters before
deciding on the need for an
open house. FEI also informed
Director Davidoff of the BC
OGC process and the need for
more consultation closer to
start of Project construction.
FEI suggested that this was a
better time for an open house
for the residents and Director
Davidoff agreed. No further
follow up is required at this
time.

Communication Type: outbound phone call
Location: n/a
Date: August 14, 2018

Phone call to: Andy Davidoff, Director Area |, Regional District of Kootenay

Provided Director Davidoff
with an update on the Project.
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Local
Government

Discussion Summary and/or Issues Raised

Next Steps / Follow up

City of
Kamloops

Communication Type: In Person Meeting
Location: 7 Victoria Street W, Kamloops, BC
Date: May 30, 2018

In Attendance from Kamloops:

Jen Fretz, Public Works and Utilities Director
Wendy Heshka, Communications Manager

Jeff Putnam, Parks and Civic Facilities Manager
Kirsten Wourms, Crew Leader - Natural Resources
Michael Doll, Parks Ops & Planning Supervisor

In attendance from FEI:
Tony Pham, Project Manager
Matt Mason, Community and Indigenous Relations Manager

Stakeholder Interests:

The scope of the Project was discussed. The City does not have any objections to the Project,
but the City’s primary interests and concerns are related to the Kenna Cartwright Park. The
Kenna Cartwright Park ground has recently gone through a BC Hydro power line upgrade
project, and construction for the Trans Mountain pipeline project is scheduled roughly around
the same time as the Project (estimated in 2020).

The City wants FEI to inform and engage with the public regarding impacts to the park. The
City has requested that FEI hold public information sessions.

The City would like to be involved in the restoration plan once Project construction is
complete. The City is interested in Project legacy commitments, such as park benches and a
gazebo.

Next Steps:

FEI will send details on
restoration plan, Project
schedule, public information
session planning and
communication planning to
stakeholders.
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Local
Government

Discussion Summary and/or Issues Raised

Next Steps / Follow up

Communication Type: Follow-Up, In-Person Meeting
Location: 7 Victoria Street W, Kamloops, BC
Date: June 27, 2018

In Attendance from Kamloops:

Jen Fretz, Public Works and Utilities Director
Wendy Heshka, Communications Manager

Jeff Putnam, Parks & Civic Facilities Manager
Kirsten Wourms, Crew Leader, Natural Resources
Michael Doll, Parks Operations & Planning Sup.

In Attendance from FEL:
Matt Mason, Community and Indigenous Relations Manager

Stakeholder Interests:

Discussed location for public information session (determined to host at the park entrance)
and which community groups to involve. Discussed City involvement with restoration
planning, ROW width increase requirements, mayor and council communication, and City
leadership (Directors) presentation.

Follow-Up:

FEI will schedule a follow-up
meeting to discuss venues for
the information session and
council presentation format.

Communication Type: Follow-Up, In-Person Meeting
Location: 7 Victoria Street W, Kamloops, BC
Date: July 9, 2018

In Attendance from Kamloops:

Ken Christian, Mayor of Kamloops

Marvin Kwiatkowski, Director of Development and Engineering Services
Wendy Heshka, Communications Manager

Follow-Up:

Follow-up requirements
include: ongoing Project
updates to City Council and
staff as the Project
progresses.
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Local
Government

Discussion Summary and/or Issues Raised Next Steps / Follow up

In Attendance from FEL:
Kevin Gerow, Regional Manager, Interior North
Matt Mason, Community and Indigenous Relations Manager

Stakeholder Interests:

The City requested an in-camera meeting held in August to discuss the additional ROW
widening needed. This will require City Council approval for additional land requirement. FEI
briefly spoke about the public information session scheduled for August 28, 2018. This was to
confirm if there were any outstanding concerns or requests from the City. No concerns were
raised from the City about the public information session at this time.

Communication Type: Follow-Up, Phone Call Follow-Up:

Location: N/A FEI has postponed the

Date: July 25, 2018 planned public information
session, and is seeking to

In Attendance from Kamloops: reschedule the session for

some time in the Fall 2018.
FEI will continue to engage
and communicate with City
staff regarding Project details
Kirsten Wourms, Crew Leader - Natural Resources as they become available.

Michael Doll, Parks Ops & Planning Supervisor

Jen Fretz, Public Works and Utilities Director
Wendy Heshka, Communications Manager
Jeff Putnam, Parks and Civic Facilities Manager

In Attendance from FEL:
Matt Mason, Community and Indigenous Relations Manager

Stakeholder Interests:

City staff expressed reservations regarding the timing of the public information session
scheduled for August 28:2018. The City felt strongly that the information session was
premature, and that it would be would be more beneficial to postpone the public information
session until more detailed Project information was available to share with the public.
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Local . . .
oce Discussion Summary and/or Issues Raised Next Steps / Follow up
Government

City of Communication Type: In-person Meeting Next Steps:

Kimberley Location: 340 Spokane Street, Kimberley, BC Before the Project begins, FEI
Date: June 6, 2018 will review impacts to the Rail

to Trail nature trail and discuss
In Attendance from Kimberley: plans-to .mltlgat_e impacts with
. . . . . . . the District of Kimberley.

Scott Summerville, Chief Administrative Office, City of Kimberley
In Attendance from FEI:
Blair Weston, Community and Indigenous Relations Manager
Stakeholder Interests:
The District would like to ensure that when/if the Project impacts the Rails to Trails natural trail
between Cranbrook and Kimberley, that ample notification to the public is given, and there is
always an accessible path around the worksite.

Rocky Communication Type: Presentation Next Steps:

Mountain and
Kootenay Local
Government
Association.

Location: 760 Copper Road, Invermere, BC
Date: April 27, 2018

In Attendance:

150 representatives from local area governments were in attendance.
In Attendance from FEL:

Blair Weston, Community and Indigenous Relations Manager

Stakeholder Interests:

A high-level presentation of the Project was provided to attendees. No issues or concerns
were raised.

Follow-up one-on-one
meetings were held on April
27, 2018 with municipalities
with highest impacts (detailed
in other sections of the table).
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Local . . .
oce Discussion Summary and/or Issues Raised Next Steps / Follow up
Government
Southern Communication Type: Presentation Next Steps:
Interior Local Location: 600 Campbell Avenue, Revelstoke, BC Follow-up meetings will be
Governments Date: April 25, 2018 scheduled once the Project
Conference has been approved and
In Attendance: gongtructlon schedules are
) ) finalized.
150 representatives were in attendance.
In Attendance from FEI:
Blair Weston, Community and Indigenous Relations Manager
Stakeholder Interests:
Attendees asked general Project questions about timelines and routes. Requested more
information as the Project moves forward.
District of Communication Type: In-person Meeting Next Steps:
Sparwood Location: 136 Spruce Avenue, Sparwood, BC FEI provided maps of the

Date: June 5, 2018

In Attendance from Sparwood:
Terry Mercer, Chief Administrative Office, District of Sparwood

In Attendance from FEL:
Blair Weston, Community and Indigenous Relations Manager

Stakeholder Interests:

The District requested Archeological and Environmental reports that were completed in the
District. The District has requested shape files of the Project for their respective region.

Project and will send shape
files of the Project a year
before the construction date.
FEI will also follow up with the
environmental and
archeological reports once
they are complete.
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8.2.5 Issues and Concerns Raised

FEI identified, engaged, and solicited feedback from the public and affected parties and
provided them with updated information on Project details, pipeline routes and preferred
construction methods for each lateral.

To date, FEI has received three concerns expressed about the Project (described below). The
low number of concerns expressed is likely due to the overall rural landscape of the Project’s
intended construction work, low resident and business density on pipeline routes, and the
preferred alternatives selected for each lateral.

During FEI's initial consultation with the City of Kamloops had raised concerns about the
pipeline replacement for KA1 LTL 168 that traverses Kenna Cartwright Park, a regularly used
Municipal park in Kamloops. Requests by the City of Kamloops include:

e Public Consultation: The City of Kamloops has requested public engagement and
awareness about the Project.

o FEIl is committed to transparent public consultation.

o In addition to notification letters, stakeholder meetings and paid advertisements, FEI
proposed an open house session for Kamloops residents prior to submission of the
CPCN Application. Through engagement with the municipality, the City of Kamloops
determined that it would be more effective to hold a public consultation session once
more detailed information about the construction plans and schedule were known.
FEI committed to follow up with the City of Kamloops to collaborate on rescheduling
the session.

e Legacies: The City of Kamloops requests proper restoration efforts with the addition of
park benches and a gazebo. The City of Kamloops also wishes to be actively involved
during the restoration phase.

o FEl's objective is to create these legacies as a part of the restoration commitment,
and maintain open communication with the City of Kamloops during the restoration
phase.

The City of Kimberley also expressed concern regarding the North Star Rails to Trails corridor, a
25-kilometre nature trail that connects the City of Kimberley to the City of Cranbrook. The City
requested that the trail remain open during construction. FEI is aware of the concern, and will
continue to work with the City of Kimberley through future meetings closer to the construction
period.

FEI received five emails in response to the notification letters. Three of these emails were from
B&A Planning Group, a land use-planning consultant for TransCanada Corporation, Canadian
National Railway Company, and BC Hydro and Power Authority. In summary, all three
stakeholders have acknowledged the Project, and wish to maintain open and active
communication during construction to ensure any third party assets and/or business operations
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are unaffected. The fourth and fifth email were from residential customers. The residential
customer email inquired about potential rate impacts as a result of the Project, to which FEI
replied with the requested information.

It is FEI's objective to maintain open communication with all parties prior to, during and after the
construction phase of the Project.

8.2.6 Outstanding Issues or Concerns

As outlined in Section 8.2.4, the comments received from the City of Kamloops about requests
for restoration within the park (including the incorporation of benches and a gazebo), and the
City of Kimberley’s concern expressed over the Rails to Trails corridor are the only outstanding
issues raised with regard to the Project. FEI has responded to the request for restoration raised
by the City of Kamloops, and will continue open communication prior to, during and after
construction is completed with the City of Kamloops, B&A Planning Group and Canadian
National Railway Company. FEI will also maintain ongoing communication and collaboration
with the City of Kimberley to minimize impacts to the trail.

8.2.7 Consultation and Communications Plan Going Forward

FEI is committed to continuing consultation with Project stakeholders, including keeping
stakeholders updated and providing ways to offer feedback or request information, as the
Project progresses. FEI will comply with all BC OGC permitting requirements, where applicable,
which includes further Project notifications to key stakeholders prior to construction.

As the Project progresses, FEI will continue to consult and communicate about the Project to
keep customers, residents, landowners, local government staff and other interested parties
informed about the Project. Communication and consultation methods could include:

¢ Emails to stakeholders who have signhed up to receive Project updates (web portal will
permit connections as the Projects proceed);

o Project updates posted on FEI's Talking Energy website;

e Letter drop offs/notifications as required,;

e Articles and stories in the media — both proactive and reactive;
e Meetings on request; and

e Presentations on request.

Due to the broad geographic scope of this Project, and the diverse nature of the upgrades
proposed (i.e., ILI, PLR or PRS), FEI's Communication and Consultation Plan will be tailored to
best meet the communications requirements of each impacted community and stakeholder. For
example, a very rural area may be better served by letter drop offs, whereas an urban centre
may be better served by digital ads, newspaper ads, etc. The construction schedule (found in
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Section 5.6) will be critical in determining the timing and frequency of consultation and
communication efforts, with the majority of information sharing about the Project taking place
closer to construction.

8.2.8 Overview of Sufficiency of Public Consultation Process to Date

FEI believes that the communication plan and the public consultation activities to the time of
filing the Application have been sufficient, appropriate and reasonable to meet the requirements
of the CPCN Guidelines. FEI will continue to consult with stakeholders regarding construction
timelines, construction spaces, plans on mitigating traffic disruptions (where applicable) and
public safety. Further consultation will continue prior to and throughout construction to help
inform local government and residences about construction activities in their area in an effort to
minimize impacts.

FEI is dedicated to maintaining open dialogue and good relationships with businesses,
landowners and local government throughout the various stages of construction and will work
with them to minimize the impacts of the Project.

8.3 ENGAGEMENT WITH INDIGENOUS COMMUNITIES

FEI is committed to building good working relationships with Indigenous communities guided by
the FEI Statement of Indigenous Principles*. Although the duty to consult rests with the Crown,
FEI may be delegated responsibility for certain aspects of the process by the Crown, including
by the BC OGC. These aspects include engagement with identified Indigenous communities in
a thorough, timely, and meaningful way.

In this section, FEI outlines the Company’s approach to identification and early engagement of
potentially impacted Indigenous communities, and details the Company’s Indigenous
engagement plan going forward.

8.3.1 Engagement Approach

FEI has been engaging early with Indigenous communities that may potentially be affected by
the Project to:

e Provide information about the Project;
e Describe any potential impacts from the Project;

e Understand the interests of Indigenous communities in the area and how they may be
affected by the proposed work; and

e Provide opportunities to give input on the Project.

45 “Statement of Principles”
https://www.fortisbc.com/About/OurCommitments/IndigenousRelations/Pages/Statement-of-Principles.aspx
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Engagement was initiated by notification letters followed by face-to-face meetings as requested
by the respective community. FEI community relations managers based throughout the
Province led engagement with Indigenous communities located in their respective areas.

One purpose of FEI's early engagement is to better understand the nature of interests of
Indigenous communities in the area of each of the 29 Transmission Laterals. The impacts of the
Project vary by site depending on the proposed work on each lateral. For instance, pressure
regulating stations should have negligible impacts to the area; however, pressure regulating
stations may require the procurement of additional land to accommodate the new permanent
footprint and in some cases temporary workspace. For laterals that require ground-disturbing
work, impacts may include disturbance to areas of archaeological potential, riparian areas, and
critical habitat for species at risk. In some instances, Project work will occur in proximity to
traditional use areas and/or spiritual sites. Based on these factors, there are a number of types
of work that could have a potential impact on Aboriginal rights and title. As such, it is important
to open dialogue with Indigenous communities and receive their input on potential impacts.

A challenge with early stage project engagement is the level of detail available. Most
communities that met with FEI were interested in Project details that were not available at the
time of initial engagement. Indigenous communities were informed of this limitation. Any
requests that were not addressed were logged and follow up meetings will be scheduled as
additional information becomes available.

8.3.2 Indigenous Communities Potentially Affected

Due to the geographic extent of the Project, a number of Indigenous community territories will
be potentially affected by the Project. A list of potentially affected communities was developed
using the Province of British Columbia’s Consultative Areas Database (CAD, found in Appendix
R-1). The database was queried using Project shape files to create a comprehensive list of
Indigenous communities whose traditional territory is located along the route. This list is
organized by lateral in Table 8-3 below.

Table 8-3: Indigenous Community by Lateral

Castlegar Adam Lake
Neskonlith Indian Band
CEL LTL 168 Penticton Indian Band
CAS NEL 168 Upper Nicola Indian Band

Okanagan Nation Alliance
Lower Similkameen Indian Band
Okanagan Indian Band
Splats’in First Nation

Osoyoos Indian Band

Shuswap Indian Band
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Lateral Indigenous Community

Coldstream — Kelowna Neskonlith Indian Band
Penticton Indian Band
COL LTL 219 Upper Nicola Indian Band
COL LOP 168 Okanagan Nation Alliance

Okanagan Indian Band
Lower Similkameen Indian Band
Splats’in First Nation

Kelowna Westbank First Nation
Esh-kn-am Cultural Resources Management Services
KE1 LOP 219 Nooaitch Indian Band

Okanagan Nation Alliance
Penticton Indian Band

Upper Nicola Indian Band
Lower Similkameen Indian Band
Okanagan Indian Band

Cranbrook — Kimberly — Shuswap Indian Band
Skookumchuck Ktunaxa Nation Council*

CRKLTL 168
CRK LOP 219
CRKLP2 219
CRK LOP 273
KBY LTL 168
SSKLTL 219

Elkford — Sparwood Shuswap Indian Band
Ktunaxa Nation Council*

FRD LTL 219 168

ELKLTL 168
Kamloops Adams Lake Indian Band
Ashcroft Indian Band
KA1 LTL 168 Little Shuswap Lake Indian Band
KA1 LOP 168 Bonaparte Indian Band

Whispering Pines/ Clinton Band
Neskonlith Indian Band

Nooaitch Indian Band

Esh-kn-am Cultural Resources
Boothroyd Indian Band

Spuzzum First Nation

Skuppah Indian Band
Nlaka'pamux Nation Tribal Council
Nicola Tribal Association

Lower Nicola Indian Band
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Lateral Indigenous Community

Lytton First Nation

Siska Indian Band

Cook’s Ferry Indian Band
Coldwater Indian Band

Oregon Jack Creek Indian Band
Skeetchestn Indian Band
Tk'emlups Band

Stk'emlupsemc te Secwepemc Nation (SSN)

Mackenzie

MAC LTL 168
MAC LOP 168
BCF LTL 168

Blueberry River First Nation
West Moberly First Nation
Halfway River First Nation
Doig River First Nation
MacLeod Lake Indian Band

Prince George

Nak'azdli Whut'en'
Nazko First Nation

PG2 219 168 Carrier Chilcotin Tribal council
PG3 LTL 219 Lheidli — T’enneh Band
PG1LTL 168
NWP LTL 168
NWP LOP 219
PGP LTL 168
HUS LTL 168
Quesnel Tsihlgot'in National Government
Carrier Chilcotin Tribal Council
CARLTL 168 Lhtako Dene Nation
Lhoosk'uz Dene Nation
Ulkatcho First Nation
Trail Neskonlith Indian Band
Penticton Indian Band
TRALTL 168 Upper Nicola Indian Band
Okanagan Nation Alliance
Lower Similkameen Indian Band
Okanagan Indian Band
Splats’in First Nation
Osoyoos Indian Band
Shuswap Indian Band
Ktunaxa Nation Council*
Salmon Arm Neskonlith Indian Band
Okanagan Nation Alliance
SAL LTL Penticton Indian Band
SAL LOP Upper Nicola Indian Band

Lower Similkameen Indian Band
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Lateral Indigenous Community

Okanagan Indian Band

Adams Lake Indian Band

Little Shuswap Lake Indian Band
Splats’in First Nation

Williams Lake Xats'ull First Nation
Northern Secwepemc Tribal Council
WIL LP1/LP2 168 Canim Lake Band

Neskonlith Indian Band
Tsihlgot'in National Government
Williams Lake Indian Band

* Akisqnuk First Nation, Lower Kootenay Band, St. Mary’s Indian Band, Tobacco Plains Indian Band are
collectively notified through Ktunaxa Nation Council.

8.3.3 Description of Consultation to Date

Notification letters included as Appendix R-2 were sent to all Indigenous communities along the
Project routes on May 8, 2018, that provided them with a high-level overview of the Project and
a way to contact FEI with questions they may have.

Following the notification letters, Community and Indigenous Relations Managers attended in-
person meetings as requested by communities. From these preliminary discussions, FEI gained
understanding of the level of interest of the community in the Project and, if applicable, defined
a process through which the community would like to be engaged as the Project progresses.

8.3.4 Issues and Concerns Raised

Following the initial notification letter, FEI received requests for more detailed Project
information from a number of communities. FEI has responded to these requests by providing
Project shape files where available. For information that is not yet available, such as detailed
construction timeframes, FEI has committed to follow up with the community once these details
have been determined. Table 8-4 below provides a summary of FEI's consultation with
Indigenous communities to date.
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Indigenous

Community

Summary of Discussion and/or Issues Raised

Table 8-4; Summary of Consultation with Indigenous Communities

Next Steps / Follow up

Splats’in First
Nation

In person meeting May 2, 2018 with Director, Title
& Rights to discuss Inland Gas Upgrades Project
and lateral locations within Splats'in area of
interest.

Director confirmed they would like to be kept
informed about work on SAL LTL and SAL LOP as
there is potential for impact to known traditional
land use areas and unrecorded archaeological
areas; also discussed potential for procurement
through Splats’in development corporation
business YucwmenllUcwu, a cultural and natural
resource management company.

FEI will continue to provide updates as
the Project moves forward,
construction timelines are confirmed
and procurement opportunities are
identified.

FEI will continue to meet with the
Splats'in First Nation as needed.

Follow up meeting held on July 17, 2018 with
Yucwmenltcwu of Splats'in Indian Band.
Discussed Project scope, areas of interest to the
community and procurement/training
opportunities.

FEI will continue to meet with
Yucwmenlucwu to provide updates on
construction timelines and
procurement opportunities.

Westbank First
Nation

FEI had an in-person meeting on May 31, 2018
with Westbank First Nation Intergovernmental
Affairs, Rights & Title and Referrals Coordinator
regarding KEL 1 LOP. FEI advised that proposed
work is for pressure regulating stations and
additional land around the existing station will be
required.

FEI to follow up with Westbank First
Nation Archaeology to discuss any
concerns regarding land requirements.

Stk'emlupsemc
te Secwepemc
Nation (SSN)

FEI received an email request on May 10, 2018
from Referral Manager for additional maps. FEI
requested an in-person meeting to share more
information. The meeting was rescheduled twice
by Referrals Manager.

FEI spoke with the Director of
Operations (Otis Jasper) in an informal
meeting about the Project and he did
not seem concerned due to the
construction being 3 years out.
Detailed meeting on the Project will be
called in the future and maps will be
shared at that time.

Bonaparte On June 4, 2018, FEI received an email response | FEI responded that the proposed work

Indian Band to notification letter from the Director of Natural is in the area of Kamloops, outside the
Resources, requesting clarification regarding the area of interest for Bonaparte Indian
area of the proposed pipeline. Band.

Southern On May 8, 2018, FEI received an email response

Dakelh Nation | to the notification letter from the Land and

Alliance Resource Officer directing FEI to engage with

alliance member bands directly.
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Indigenous
Community

Summary of Discussion and/or Issues Raised

Next Steps / Follow up

Lheidli T’enneh

On May 9, 2018, FEI received a response to the
notification letter regarding the consultation
process the band prefers.

FEI followed up with Referrals Officer
to determine what other information is
required and sent the requested
information to the Referrals Officer.
FEI is committed to meeting with the
Lheidli T’enneh again once more
information on the Project is available
to share.

On November 22, 2018, FEI met with Chief
Dominigue and Band Manager Joe.

FEI provided them with an update on
the Project, no concerns raised and no
additional follow up is required at this
time.

Ktunaxa Nation
Council

FEI had an in-person meeting at the Ktunaxa
Nation Council Office on June 8, 2018. Five
representatives of the Lands Sector of the
Ktunaxa Nation attended.

A follow up meeting was held at the Ktunaxa
Nation Council Office on June 28™ with the
Economic Sector of the Ktunaxa Nation.
Attendees discussed ways in which the Ktunaxa
Nation and community-owned businesses could
participate in the Project. FEI assured the Ktunaxa
Nation that there would be ongoing engagement
on economic opportunities.

The Ktunaxa Nation has provided FEI
a letter (Appendix R-3) outlining details
they would like to see included in the
Environmental and Archaeological plan
for the Project. The letter also outlines
their position on how to engage, and
provide economic and employment
opportunities during the length of the
Project.

FEI had an in-person meeting at the Ktunaxa
Nation Council Office on August 29, 2018. Two
representatives of the Economic Development
attended. FEI provided them with an update on the
Project.

FEI will continue to keep the Ktunaxa
Nation Council informed as the Project
progresses.

Neskonlith
Indian Band

FEI had an in-person meeting with the Tmicw
Department on June 19, 2018 to discuss the
Project. The Neskonlith Indian Band Chief joined
the discussion by phone.

Tmicw requested more detailed information
regarding each lateral, and expressed interest in
procurement opportunities during the
archaeological work and construction.

FEI sent shape files for each lateral
location and additional detailed Project
information on June 26, 2018.

Follow up meeting with Executive Director was
held on July 23, 2018. The discussion focused on
potential procurement and training opportunities

FEI will have ongoing meetings as the
Project progresses to keep community
up to date on developments.
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Indi . . .
ndlgenogs Summary of Discussion and/or Issues Raised Next Steps / Follow up
Community
Osoyoos FEI had an in-person meeting on July 4, 2018 with | FEI provided digital shape files for the
Indian Band Referrals Coordinator to discuss the Project. laterals in Osoyoos Indian Band
Request to see the environmental plan once traditional territory, and copy of the
complete and review dig locations for culturally archeological and environmental
sensitive areas, not just archeological sites assessments currently underway.
Coldwater, FEI received an email on July 6, 2018 FEI responded and offered to meet
Cook's Ferry acknowledging receipt of notification letter from and discuss the Project.
and Siska FEI.
Band
Okanagan FEI received confirmation of receipt of notification | FEI responded and offered to set up a
Indian Band letter on May 9, 2018. meeting to review the Project in more
detail.

8.3.5 Outstanding Issues or Concerns

A number of Indigenous communities expressed interest in working on the Project in some
capacity. Follow up meetings will be scheduled with these communities as additional information
around contracting and procurement becomes available.

Some concerns such as those related to sensitive areas require additional, site specific
information that is not available at this early Project stage. FEI will continue to engage with
those communities that have requested additional information with follow up meetings as the
Project design becomes more certain.

8.3.6 Documentation and Evidence Supporting Consultation Efforts

All correspondence associated with the consultation that took place with the identified
Indigenous communities in connection with the Project is included in Appendix R-4.

8.3.7 Overview of Sufficiency of Consultation Process to Date

FEI engaged early with Indigenous communities to ensure that Indigenous Communities with
territory along the Project route are informed about the Project and its potential impacts, and are
encouraged to provide input. FEI's early engagement also provided an opportunity for FEI to
understand the interests of Indigenous communities in the area and potential impacts of the
Project on those interests.

As detailed above, FEI has notified each identified Indigenous community about the Project. In
many cases FEI was able to arrange for meetings with the communities. FEI also sent any
requested information to the communities if available. For those requests that require greater
detall than is currently available, FEI has committed to ongoing engagement through follow up
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meetings to share relevant information as it becomes available. All Indigenous communities will
be sent a follow up letter advising them of the filing of this CPCN application.

The Project is at an early stage and, as the Project progresses into later stages, FEI will
continue to work with Indigenous communities to keep them apprised of new developments
including all follow up commitments. The identified Indigenous communities will also have a
number of additional opportunities to comment on Project-specific impacts. During the BC OGC
permitting process that will occur prior to construction, much more detailed Project information
will be provided to the Indigenous communities for review and comment including up-to-date
shape files, maps and environmental management plans. FEI supports consultation by the BC
OGC by responding to technical questions where appropriate and attending meetings if
requested.
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9. PROVINCIAL GOVERNMENT ENERGY OBJECTIVES AND LONG
TERM RESOURCE PLAN

9.1 INTRODUCTION

Section 46 (3.1) of the UCA states that in considering whether to issue a CPCN, the BCUC
must consider:

(a) the applicable of British Columbia’s energy objectives,

(b) the most recent long-term resource plan filed by the public utility under section 44.1, if
any, and

(c) the extent to which the application for the certificate is consistent with the applicable
requirements under sections 6 and 19 of the Clean Energy Act (CEA).

Sections 6 and 19 of the CEA, as referred to in (c) above, do not apply to FEI. FEI addresses
the other two requirements below.

9.2 BRITISH COLUMBIA’S ENERGY OBJECTIVES

British Columbia’s energy objectives are defined in section 2 of the CEA. Based on the results
of the socio-economic evaluation described in Section 5.8.2, the Project will support the
following British Columbia energy objective found in section 2(k) of the CEA:

to encourage economic development and the creation and retention of jobs

As described in Section 5.8.2, the construction of the Project will have positive employment
impacts and will contribute to the local economy in the Lower Mainland, BC, Canada and
economic spin-offs will be created, such as increased demand for local hospitality services.

9.3 LoNG TERM RESOURCE PLAN

The Project is included in FEI's most recently filed long-term resource plan (LTRP). Referred to
as the Transmission System Laterals In-Line Inspection Capability Project, the Project is
described in section 6.4 of FEI's 2017 Long Term Gas Resource Plan (LTGRP) filed with the
BCUC on December 14, 2017. At the time of filing the 2017 LTGRP, FEI was originally
anticipating that the implementation of in-line inspection would be the primary means to mitigate
the potential for rupture associated with corrosion on the laterals. Through further exploration of
alternatives available to FEI, several other alternatives have since proven to be more cost-
effective, as discussed in detail in Section 4 of this Application. The Project remains consistent
with the 2017 LTGRP.
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10. CONCLUSION

The IGU Project is necessary to mitigate the potential for rupture due to corrosion on the 29
Transmission Laterals. Due to the presence of CP shielding of FEI's pipeline system, FEls
current method of using Modified ECDA to assess these laterals will not detect sites that may be
experiencing active corrosion. Modified ECDA is therefore no longer acceptable to manage the
integrity of these lines over the long term.

The Project is proposing integrity management solutions as alternatives to Modified ECDA,
including ILI, PLR, and PRS. FEI evaluated each lateral on a case-by-case basis in
consideration of multiple factors, including Project execution, technical performance and cost
over a 66-year period. The preferred alternative for each lateral is listed below in Table 10-1.
The proposed solutions will achieve the objective of mitigating the potential for rupture due to
corrosion while also being cost effective over a 66-year analysis period.

Table 10-1: Preferred Alternatives for Each Lateral

Line/Loop Full Name Preferred Alternative
1 MACKENZIE LATERAL 168 28.6 In-line Inspection
2 MACKENZIE LOOP 168 14.2 In-line Inspection
3 BC FOREST PRODUCTS LATERAL 168 0.5 Pipeline Replacement
4 PRINCE GEORGE 3 LATERAL 219 53 Pressure Regulating Station
5 NORTHWOOD PULP LATERAL 168 6.0 Pressure Regulating Station
6 NORTHWOOD PULP LOOP 219 5.8 Pressure Regulating Station
7 PRINCE GEORGE #1 LTL 168 4.7 In-line Inspection
8 PRINCE GEORGE PULP LATERAL 168 1.0 Pressure Regulating Station
9 HUSKY OIL LATERAL 168 1.1 Pressure Regulating Station
10 PRINCE GEORGE #2 LATERAL 219 8.6 Pressure Regulating Station
11 CARIBOO PULP LATERAL 168 1.3 Pipeline Replacement
12.1 WILLIAMS LAKE LOOP 168 3.4 Pressure Regulating Station
12.2 WILLIAMS LAKE LOOP 168 25 Pressure Regulating Station
13.1 KAMLOOPS 1 LATERAL 168 3.6 Pipeline Replacement
13.2 KAMLOOPS 1 LOOP 168 3.1 Pipeline Replacement
14 SALMON ARM LOOP 168 44.9 In-line Inspection
15 SALMON ARM 3 LATERAL 0.8 Pipeline Replacement
16 COLDSTREAM LAT 219 1.8 Pressure Regulating Station
17 COLDSTREAM LOOP 168 3.8 Pressure Regulating Station
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Line/Loop Full Name

Preferred Alternative

18 KELOWNA 1 LOOP 219 2.1 Pressure Regulating Station
19 CELGAR LATERAL 168 5.8 Pressure Regulating Station
20 CASTLEGAR NELSON 168 37.4 Pressure Regulating Station
21 TRAIL LATERAL 168 4.2 Pressure Regulating Station
22.1 FORDING LATERAL 219 34.5 In-line Inspection
22.2 FORDING LATERAL 168 45.1 In-line Inspection
23 ELKVIEW LATERAL 168 1.6 Pressure Regulating Station
24 CRANBROOK LATERAL 168 34.0 In-line Inspection
25 CRANBROOK LOOP 219 34.0 In-line Inspection
26 CRANBROOK KIMBERLEY LOOP 219 4.0 In-line Inspection
27 CRANBROOK KIMBERLEY LOOP 273 9.4 In-line Inspection
28 KIMBERLY LATERAL 168 20.6 In-line Inspection
29 SKOOKUMCHUCK LATERAL 219 35.9 In-line Inspection

FEI plans to initiate detailed design in December 2018, procurement of long lead items for the
Project beginning in Q1 2019, and to begin construction in early Q2 2020. The Project is
planned to be completed in phases, with the last lateral scheduled to be in service by October

2024.

This Project, completed proactively over a reasonable planning horizon and in consideration of
the feasibility and benefits of alternate integrity management strategies, demonstrates FEI's
commitment to continual improvement within its integrity management program, and is an
appropriate response to the potential for rupture failure due to corrosion.

SECTION 10: CONCLUSION
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DETAILED DESCRIPTION OF TWENTY-NINE LATERALS

1.1 DETAILED DESCRIPTION OF TWENTY-NINE LATERALS

This appendix FEI provides a detailed overview of all 29 laterals as well as the alternatives
evaluation of each lateral.

1.1.1 Mackenzie Lateral 168 (MAC LTL 168)

The Mackenzie Lateral 168 starts off of the Enbridge mainline near John Hart Highway and
heads north to the town of Mackenzie, home to approximately 3500 residents. It operates
together as a single system with the Mackenzie Loop 168 (described below in Section 1.1.2).
This lateral has two water crossings — the Mischinsinlika Creek and Williston Lake. There are
two large industrial customers being supplied from this lateral including Mackenzie Pulp Mill and
Conifex Sawmill.

Length of Pipeline (kilometres) 28.6
Outside Diameter(s) (millimetres) 168, 88
Year of Construction 1966
Right of way width (metres) 10
Number of Residential 1,672
Customers Commercial 139
Industrial 6
Important Factors in Execution and Operational Complexity:
Lifecycle Operation e Overhead BC Hydro power lines at ILI Receiver
assembly site
Property:

e Acquisition of ROW

Indigenous Community Consultation:
e Blueberry River First Nation

e West Moberly First Nation

e Halfway River First Nation

e Doig River First Nation

e Macleod Lake Indian Band
Environmental:

e Wetlands

Mischinsinlika Creek crossing
Registered contaminated sites
Raptor nests nearby
Amphibian breeding habitat

Archaeological:
e Moderate to high archaeological potential

PAaGE 1
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DETAILED DESCRIPTION OF TWENTY-NINE LATERALS

FEI recommends ILI as the preferred alternative for the Mackenzie Lateral 168 since all other
alternatives were previously screened out as discussed in Section 4.4.4 and 4.4.5 of the
Application: PLE was not feasible due to complex project execution as a result of the need to
excavate the entire length of the lateral; HSTP was not feasible as there is no practical means
to support downstream customers when the lateral is shut down for the work; PRS was
screened out as it is not feasible due to capacity limitations; and PLR was screened out as it is
cost prohibitive at a high level estimate compared to other feasible alternatives.

The financial analysis of ILI for the Mackenzie Lateral 168 is shown in the table below.

AACE Estimate Class Class 3
Total Project Capital Costs, As-Spent, incl. 39.056
AFUDC & Removal ($000s) ’

PV of Post-Project Incremental Sustainment 5 266
Capital - 66 years ($000s) ’

PV of Post-Project Incremental Sustainment 5 754
O&M - 66 years ($S000s) ’

PV of Incremental Revenue Requirement - 45,803
66 years (S000s)

Levelized Delivery Rate Impact - 66 years (%) 0.33%

With ILI at this lateral, there will be a Launcher assembly and a Control Valve assembly at the
start of the lateral and a Receiver assembly just east of Old Airport Road. In order to have a
continuous in-line inspection from the start of the lateral to the end, another 168 millimetre
crossing is planned to be installed at the Mischinsinlika Creek. Without this additional crossing,
FEI would require another launcher and receiver assembly since the current crossing is 219
millimetres and would not be compatible with the 168 millimetre ILI tool.

1.1.2 Mackenzie Loop 168 (MAC LOP 168)

Similar to the Mackenzie Lateral 168, the Mackenzie Loop 168 starts off at the Enbridge Tap
near John Hart Highway and completely loops the Mackenzie Lateral 168 to the start of the
Mischinsinlika Creek crossing. The Mackenzie Loop then continues to loop the Mackenzie
Lateral after the Mischinsinlika Creek crossing for another 2 kilometres where it terminates. The
Mackenzie Lateral 168 and the Mackenzie Loop 168 operate together as a single system.

Length of Pipeline (kilometres) 14.2
Outside Diameter(s) (millimetres) 168, 219
Year of Construction 1972
ROW Width (metres) 10
Number of Residential 1,672
Customers Commercial 139
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Industrial 6
Important Factors in Execution and Property:

Indigenous Community Consultation:
e Blueberry River First Nation
West Moberly First Nation
Halfway River First Nation
Doig River First Nation
MacLeod Lake Indian Band

Environmental:

Wetlands and creek crossings
Registered contaminated sites
Raptor nests nearby
Ampbhibian breeding habitat

Archaeological:
¢ Moderate to high archaeological potential

FEI recommends ILI as the preferred alternative for the Mackenzie Loop 168 since all other
alternatives were previously screened out as discussed in Section 4.4.4 and 4.4.5 of the
Application: PLE was not feasible due to complex project execution as a result of the need to
excavate the entire length of the lateral; HSTP was not feasible as there is no practical means
to support downstream customers when the lateral is shut down for the work; PRS was
screened out as it is not feasible due to capacity limitations; and PLR was screened out as it is
cost prohibitive at a high level estimate compared to other feasible alternatives.The financial
analysis of ILI for Mackenzie Loop 168 is shown in the table below.

AACE Estimate Class Class 3
Total Project Capital Costs, As-Spent, incl.
22,437

AFUDC & Removal ($000s)
PV of Post-Project Incremental Sustainment 1418
Capital - 66 years ($000s) ’
PV of Post-Project Incremental Sustainment 1168
O&M - 66 years ($S000s) ’
PV of | IR R i -

of Incremental Revenue Requirement 24,932
66 years ($S000s)
Levelized Rate Impact - 66 years (%) 0.18%

With ILI at this lateral, there will be a 168 millimetre launcher assembly at the start of the loop
and a 168 millimetre receiver assembly where the Mischinsinlika Creek crossing begins. There
will also be a 219 millimetre launcher assembly at the start of the Creek crossing, and a 219
millimetre receiver assembly 2 kilometres downstream of the creek. In addition, approximately
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160 metres of the Mackenzie Loop immediately downstream of the crossing will have to be
upgraded from a pipe size of 168 millimetres to 219 millimetres.

1.1.3 BC Forest Products Lateral 168 (BCF LTL 168)

The BC Forest Products lateral is a short lateral that branches off of the Mackenzie Lateral just
West of Coquiwaldy Road feeding Mackenzie Pulp Mill Corporation. The Mackenzie Lateral
168, the Mackenzie Loop 168 and the BC Forest Products Lateral 168 operate together as a
single system.

Length of Pipeline (kilometres) 0.5
Outside Diameter(s) (millimetres) 168
Year of Construction 1970
ROW Width (metres) N/A
Number of Residential N/A
Customers Commercial N/A
Industrial N/A
Important Factors in Execution and Operational Complexity:
Lifecycle Operation e Canadian National Railway crossing

e Cannot take line out of service

Property:
e Currently no ROW, and will be requiring 18m
ROW for the pipeline replacement

Indigenous Community Consultation:
e West Moberly First Nations
e Halfway River First Nations
e Doig River First Nations
e Macleod Lake Indian Band

Environmental:
e Registered contaminated sites

The financial comparison between the remaining alternatives of ILI, PLR and PRS for the BC
Forest Products Lateral 168 is shown in the table below. PLE and HSTP were screened out as
discussed in Section 4.4.4 and 4.4.5 of the Application. PRS is a feasible alternative for this
lateral; after regulating the operating pressure of the lateral to 29.9 percent SMYS, there is still
substantial capacity in the pipeline to meet customer demands. Due to the fact that this is a
relatively short lateral at approximately 0.5 kilometres, PLR is less expensive than ILI and PRS.
Additionally, PLR has a smaller rate impact than ILI and PRS, with a lower total PV of
incremental revenue requirement and levelized rate impact.
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ILI PLR PRS
AACE Estimate Class Class 3 Class 3 Class 3
Total Project Capital Costs, As-Spent, incl.
9,242 4,663 5,317
AFUDC & Removal ($000s)
PV of Post-Project | tal Sustai t
c') ost-Project Incremental Sustainmen 1,903 i 1527
Capital - 66 years ($S000s)
PV of Post-Project Incremental Sustainment 675 20
O&M - 66 years (S000s)
PV of Incremental Revenue Requirement -
12,598 4,537 6,955
66 years ($S000s)
Levelized Rate Impact - 66 years (%) 0.09% 0.03% 0.05%

The table below shows the scoring of each alternative for each of the three criteria, and the
overall weighted score:

ILl PLR PRS
Integrity and Asset Management Capabilities 4.8 4.7 2.9
Project Execution & Lifecycle Operation 3.8 4.2 4.0
Financial 1.0 5.0 2.0
Overal Score 3.3 4.7 2.8

FEI recommends PLR as the preferred alternative for BC Forest Products Lateral. With the
PLR alternative, the entire pipeline will be replaced.

1.1.4 Northwood Pulp Lateral 168

The Northwood Pulp Lateral begins at the Enbridge tap just north of the Fraser River near the
Fraser-Fort George and Prince George boundary. This lateral is looped by Northwood Pulp
Loop 168 (described in Section 1.1.5) for most of the lateral, and the two lines join to feed
Prince George 3 Lateral (described in Section 1.1.6). Because of this configuration, the three
pipelines were treated as a single system when evaluating alternatives. The Northwood Pulp
Lateral continues south past the start of the Prince George 3 Lateral and supplies the
Northwood Pulp Mill.

Length of Pipeline (kilometres) 6.0
Outside Diameter(s) (millimetres) 168
Year of Construction 1965
ROW Width (metres) 15
Number of Residential 17,716
Customers Commercial 1,834
Industrial 52
Important Factors in Execution and Operational Complexity:
Lifecycle Operation e Assets will need to be installed on elevated
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meters

e Road crossings
e Rail ROW

Property:

e Nak'azdli Whut'en'
Nazko First Nation

Environmental:
e Water crossings

Archaeological:

platforms due to sites having flooded in the past
e Existing tap has no odourization for about 600

e Cannot be taken out of service

e Obtaining ROW on Enbridge property
e One property owned by Canfor on last 400m

Indigenous Community Consultation:

[ ]
e Carrier Chilcotin Tribal council
e Lheidli— T’enneh Band

e Fraser River critical habitat for fish species at risk
o Registered contaminated sites

e High risk archaeology, no known site but proximity
to water and reserve increases risk

1 The financial comparison between the remaining alternatives of ILI and PRS for the Northwood
2 Pulp Lateral 168 is shown in the table below. PLE, HSTP and PLR were screened out as
3 discussed in Section 4.4.4 and 4.4.5 of the Application. PRS is a feasible alternative for this
4  lateral; after regulating the operating pressure of the lateral to 29.9 percent SMYS, there is still
5 substantial capacity in the pipeline to meet customer demands. PRS has the lowest project
6 capital cost, and the lowest total PV of incremental revenue requirement and levelized rate
7  impact when compared to ILI.
ILl PRS
AACE Estimate Class Class 3 Class 3
Total Project Capital Costs, As-Spent, incl.
12,174 1,760
AFUDC & Removal (S000s)
f Post-Proj i

PV? ost-Project Incremental Sustainment 1,902 481

Capital - 66 years (S000s)

PV of Post-Project Incremental Sustainment 1088 6

O&M - 66 years (S000s) ’

| I i -

PV of Incremental Revenue Requirement 15,379 2201

66 years (S000s)
8 Levelized Rate Impact - 66 years (%) 0.11% 0.02%

9 The table below shows the scoring of ILI and PRS for each of the three criteria, and the overall

10  weighted score:

PAGE 6



A WN =

00N O

APPENDIX A
DETAILED DESCRIPTION OF TWENTY-NINE LATERALS

FORTIS BC

Integrity and Asset Management Capabilities 4.8 2.9
Project Execution & Lifecycle Operation 33 43
Financial 1.0 5.0
Overal Score 3.2 3.9

FElI recommends PRS as the preferred alternative for the Northwood Pulp Lateral 168.
Because Northwood Pulp Lateral feeds the Northwood Pulp Loop and Prince George 3, all three

lines can be served by one PRS.

1.1.5 Northwood Pulp Loop 219

The Northwood Pulp Loop starts at the same point as the Northwood Pulp Lateral, and
continues to the Prince George 3 Lateral, effectively bypassing the Northwood Pulp mill to boost
the capacity of the supply feeding Prince George.

Length of Pipeline (kilometres) 5.8
Outside Diameter(s) (millimetres) 219
Year of Construction 1995
ROW Width (metres) 15
Number of Residential 17,716
Customers Commercial 1,834
Industrial 52
Important Factors in Execution and Operational Complexity:
Lifecycle Operation e Swampy areas due and sites have flooded in the

Property:

Indigenous Community Consultation:

e Nazko First Nation

e Carrier Chilcotin Tribal council

e Lheidli— T’enneh Band
Environmental:

past

Assets will need to be installed on elevated
platforms

Existing tap has no odourization for about 600
meters

Cannot be taken out of service

Road crossings

Rail ROW

Obtaining ROW on Enbridge property
One property owned by Canfor on last 400m

Nak'azdli Whut'en'

Water crossings
Fraser River critical habitat for fish species at risk
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e Registered contaminated sites

Archaeological:
¢ High risk archaeology, no known site but proximity
to water and reserve increases risk

The financial comparison between the remaining alternatives of ILI and PRS for the Northwood
Pulp Loop 219 is shown in the table below. PLE, HSTP and PLR were screened out as
discussed in Section 4.4.4 and 4.4.5 of the Application. PRS is a feasible alternative for this
lateral; after regulating the operating pressure of the lateral to 29.9 percent SMYS, there is still
substantial capacity in the pipeline to meet customer demands. PRS is also the alternative with
the lowest project capital cost. Additionally, PRS has the lowest impact to FEI's ratepayers in
terms of the total PV of incremental revenue requirement and levelized rate impact over a 66-
year analysis period when compared to ILI.

ILl PRS
AACE Estimate Class Class 3 Class 3
Total Project Capital Costs, As-Spent, incl.
11,470 1,758
AFUDC & Removal ($000s)
PV of Post-Project Incremental Sustainment
. 1,311 481
Capital - 66 years (S000s)
PV of Post-Project Incremental Sustainment
1,061 6
O&M - 66 years (S000s)
PV of Incremental Revenue Requirement -
14,056 2,198
66 years (S000s)
Levelized Rate Impact - 66 years (%) 0.10% 0.02%

The table below shows the scoring of ILI and PRS for each of the three criteria, and the overall
weighted score:

Integrity and Asset Management Capabilities 4.8 2.9
Project Execution & Lifecycle Operation 34 4.3
Financial 1.0 5.0
Overal Score 3.2 3.9

As described in the Northwood Pulp Lateral description, PRS was chosen as the preferred
alternative, and given that the Northwood Pulp Lateral 168, the Northwood Pulp Loop 168 and
the Prince George 3 Lateral 219 are all treated as one system, PRS was selected as the
preferred alternative for the Northwood Pulp Loop.

1.1.6 Prince George 3 Lateral 219

The Prince George 3 Lateral branches off of the Northwood Pulp Lateral, and begins just west
of the intersection of Beaver Forest Road and Industrial Access Road to the North of Northwood
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Pulp Mill. This lateral heads southwest and ends on Noranda Road near McMillian Creek. At
Noranda Road is the start of an intermediate pressure pipeline which spans from the North end
of Prince George to the South end where it connects to the Prince George 2 Lateral. Together,
these two laterals support the entire City of Prince George, home to approximately 74,000
residents, and 31,000 FEI customers.

Length of Pipeline (kilometres) 5.3

Outside Diameter(s) (millimetres) 219

Year of Construction 1970

ROW Width (metres) 6

Number of Residential 17,716

Customers Commercial 1,834

Industrial 52

Important Factors in Execution and Operational Complexity:

Lifecycle Operation e Swampy areas due and sites have flooded in the
past

e Assets will need to be installed on elevated

platforms

e Cannot take line out of service

Property:
e Narrow ROW
¢ ROW in road along Old Summit Lake Road for
450m
o Parallels BC Hydro ROW
e Private and Crown land

Indigenous Community Consultation:
Nak'azdli Whut'en'

e Nazko First Nation

e Carrier Chilcotin Tribal council

e Lheidli— T’enneh Band
Environmental:

e McMillan Creek and other small creek crossings
e Registered contaminated sites

Archaeological:

e Moderate to high archaeological potential with
three areas confirmed high archaeological
potential

The financial comparison between ILI and PRS for the Prince George 3 Lateral 219 is shown in
the table below. PLE, HSTP and PLR were screened out as discussed in Section 4.4.4 and
445 of the Application. PRS is a feasible alternative for this lateral; after regulating the
operating pressure of the lateral to 29.9 percent SMYS, there is still substantial capacity in the
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pipeline to meet customer demands. PRS has the lowest project capital cost, and the lowest
total PV of incremental revenue requirement and levelized rate impact.

ILI PRS

AACE Estimate Class Class 3 Class 3
Total Project Capital Costs, As-Spent, incl.

11,785 1,753
AFUDC & Removal ($000s)
PV of Post-Project Incremental Sustainment

. 1,305 479

Capital - 66 years ($S000s)
PV of Post-Project Incremental Sustainment 1031 6
O&M - 66 years (S000s) ’
PV of Incremental Revenue Requirement -

14,315 2,191
66 years ($S000s)
Levelized Rate Impact - 66 years (%) 0.10% 0.02%

The table below shows the scoring of ILI and PRS for each of the three criteria, and the overall
weighted score:

Integrity and Asset Management Capabilities 4.8 2.9
Project Execution & Lifecycle Operation 3.5 4.6
Financial 1.0 5.0
Overal Score 3.2 4.0

As described in the Northwood Pulp Lateral and Loop descriptions, PRS was recommended as
the preferred alternative for the system. Since the Prince George 3 Lateral is supplied by
Northwood Pulp Lateral and Loop, FEI recommends PRS as the preferred alternative for this
lateral. In addition, PRS has an added benefit of lower potential impacts to surrounding
Indigenous communities compared to ILI.

1.1.7 Prince George 1 Lateral 168

The Prince George 1 Lateral taps off of Enbridge south of the Graves Road and Shelley Road
intersection. The lateral continues west and ends near Pickering Road where it connects to the
Prince George Pulp Lateral (described in Section 1.1.8) and subsequently Husky Oil Lateral
(described in Section 1.1.9). Together, the laterals supply gas to 1229 customers, with several
significant industrial customers.

Length of Pipeline (kilometres) 4.7
Outside Diameter(s) (millimetres) 168
Year of Construction 1957
ROW Width (metres) 18
Number of ‘ Residential 1,171
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Customers Commercial 50
Industrial 8
Important Factors in Execution and Operational Complexity:
Lifecycle Operation e Stopping off and welding fittings at a higher
pressure to maintain customer gas requirements
Property:

e Obtaining ROW on Enbridge property

Indigenous Community Consultation:
e Nak'azdli Whut'en'
e Nazko First Nation
e  Carrier Chilcotin Tribal council
e Lheidli— T’enneh Band

Environmental:
e Creek crossings
e Potential for occurrence of a plant species at risk
o Registered contaminated sites

Archaeological:
¢ Moderate to high archaeological potential

FEI recommends ILI as the preferred alternative for the Prince George 1 Lateral 168 since all
other alternatives were previously screened out as discussed in Section 4.4.4 and 4.4.5 of the
Application: PLE was not feasible due to complex project execution as a result of the need to
excavate the entire length of the lateral; HSTP was not feasible as there is no practical means
to support downstream customers when the lateral is shut down for the work; PRS was
screened out as it is not feasible due to capacity limitations; and PLR was screened out as it is
cost prohibitive at a high level estimate compared to other feasible alternatives.The financial
analysis of ILI for the Prince George 1 Lateral 168 is shown in the table below.

AACE Estimate Class Class 3
Total Project Capital Costs, As-Spent, incl.

11,975
AFUDC & Removal ($000s)
PV of Post-Project Incremental Sustainment 1873
Capital - 66 years ($000s) ’
PV of Post-Project Incremental Sustainment 601
O&M - 66 years (S000s)
PV of Incremental Revenue Requirement -

14,153
66 years (S000s)
Levelized Rate Impact - 66 years (%) 0.10%
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With ILI for this lateral, a launcher assembly and a control valve assembly will be installed at the
start of the Prince George 1 Lateral, and a receiver assembly where the Prince George 1
Lateral terminates and the Prince George Pulp Lateral starts.

1.1.8 Prince George Pulp Lateral 168

The Prince George Pulp Lateral continues where the Prince George 1 Lateral (described in
Section 1.1.7) terminates. This lateral crosses the Fraser River and feeds Canfor Pulp mill.
This lateral also connects directly to the Husky Oil Lateral (described in Section 1.1.9).
Consideration was given to treating Prince George 1 Lateral, Prince George Pulp Lateral and
Husky Oil Lateral. However, since PRS was not feasible on Prince George 1 Lateral, it was not
evaluated as a system. Prince George Pulp Lateral and Husky Oil Lateral however, were
evaluated as a system.

Length of Pipeline (kilometres) 1.0
Outside Diameter(s) (millimetres) 168
Year of Construction 1964
ROW Width (metres) o*
Number of Residential 1,171
Customers Commercial 50

Industrial 8
Important Factors in Execution and Operational Complexity:
Lifecycle Operation e Fraser River crossing

e Steep slope at the start of the lateral to the river

crossing

e Stopping off and welding fittings at a higher
pressure to maintain customer gas requirements

e CN Bridge crossing

Property:
e No existing R/W in place
e  Works within rail corridor
Limited space on the Canfor Pulp mill where the
lateral ends

Indigenous Community Consultation:
e Nak'azdli Whut'en'
e Nazko First Nation
e Carrier Chilcotin Tribal council
e Lheidli— T’enneh Band

Environmental:
e Fraser River crossing
e Mature forested riparian area associated with the
Fraser River.
e Potential for occurrence of a plant species at risk
e Registered contaminated sites
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Archaeological:
e Moderate to high archaeological potential

* No existing ROW, lateral is located within railway corridor and FEI has a License to Operate

The financial comparison between the remaining alternatives of ILI, PLR, and PRS for the
Prince George Pulp Lateral 168 is shown in the table below. PLE and HSTP were screened out
as discussed in Section 4.4.4 and 4.4.5 of the Application. PRS is a feasible alternative for this
lateral; after regulating the operating pressure of the lateral to 29.9 percent SMYS, there is still
substantial capacity in the pipeline to meet customer demands. Because Prince George Pulp
Lateral and Husky Oil Lateral are treated as a system, the PRS is shared between the two,
resulting in a lower project capital cost, lower PV of incremental revenue requirement, and lower
rate impact than the other alternatives.

ILl PLR PRS
AACE Estimate Class Class 3 Class 3 Class 3
Total Project Capital Costs, As-S t, incl.
otal Project Capital Costs, As-Spent, inc 11,664 8 384 2,938
AFUDC & Removal ($S000s)
PV of Post-Project | tal Sustai t
9 ost-Project Incremental Sustainmen 1836 ) 769
Capital - 66 years (S000s)
PV of Post-Project Incremental Sustainment 680 9
O&M - 66 years (S000s)
PV of Incremental Revenue Requirement -
14,331 7,381 3,600
66 years (S000s)
Levelized Rate Impact - 66 years (%) 0.10% 0.05% 0.03%

The table below shows the scoring of each alternative for each of the three criteria, and the
overall weighted score:

ILI PLR PRS
Integrity and Asset Management Capabilities 4.8 4.7 2.9
Project Execution & Lifecycle Operation 3.5 3.3 3.8
Financial 1.0 1.0 5.0
Overal Score 3.2 3.1 3.8

FEI recommends PRS as the preferred alternative for Prince George Pulp lateral, and
subsequently Husky Oil Lateral. One PRS will be installed at the start of the Prince George
Pulp Lateral and will be able to serve Husky Oil Lateral as well.

1.1.9 Husky Oil Lateral 168

The Husky Oil Lateral continues from Canfor Pulp where the Prince George Pulp Lateral ends,
and continues north where it runs parallel to Prince George Pulpmill Road. This lateral supplies
gas for significant industrial customers including Husky Oil and FMC.
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Length of Pipeline (kilometres) 1.1
Outside Diameter(s) (millimetres) 168
Year of Construction 1967
ROW Width (metres) 0*
Number of Residential 1,171
Customers Commercial 50
Industrial 8
Important Factors in Execution and Operational Complexity:
Lifecycle Operation e BC Railway crossing

e Stopping off and welding fittings at a higher
pressure to maintain customer gas requirements

e Pipeline in road allowance runs between buried
NPS 42 water pipeline on south side and Husky
facility on north side

Property:
o ROW required at the end of the lateral
e Limited land at end of NPS 6 lateral
e Existing pipe within road allowance

Indigenous Community Consultation:
e Nak'azdli Whut'en'
e Nazko First Nation
e  Carrier Chilcotin Tribal council
e Lheidli— T’enneh Band

Environmental:
¢ Registered contaminated site
e 1 osprey nest nearby
e Potential for occurrence of a plant species at risk

Archaeological:
¢ Moderate to high archaeological potential

* Pipe located in road allowance so no ROW exists for this lateral

The financial comparison between the remaining alternatives of ILI, PLR, and PRS for the
Husky Oil Lateral 168 is shown in the table below. PLE and HSTP were screened out as
discussed in Section 4.4.4 and 4.4.5 of the Application. PRS is a feasible alternative for this
lateral; after regulating the operating pressure of the lateral to 29.9 percent SMYS, there is still
substantial capacity in the pipeline to meet customer demands. Because the PRS is shared
between Prince George Pulp Lateral and Husky Oil Lateral, it has the lowest project capital cost,
and the lowest total PV of incremental revenue requirement and levelized rate impact when
compared to other alternatives.
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ILI PLR PRS
AACE Estimate Class Class 3 Class 3 Class 3
Total Project Capital Costs, As-Spent, incl.

14,440 5,956 2,939
AFUDC & Removal ($000s)
PV of Post-Project | tal Sustai t

(.) ost-Project Incremental Sustainmen 1252 ) 770

Capital - 66 years ($S000s)
PV of Post-Project Incremental Sustainment 682 9
O&M - 66 years (S000s)
PV of Incremental Revenue Requirement -

16,392 5,487 3,601
66 years (S000s)
Levelized Rate Impact - 66 years (%) 0.12% 0.04% 0.03%

The table below shows the scoring of each alternative for each of the three criteria, and the
overall weighted score:

ILI PLR PRS
Integrity and Asset Management Capabilities 4.8 4.7 2.9
Project Execution & Lifecycle Operation 3.5 3.3 3.8
Financial 1.0 2.0 5.0
Overal Score 3.2 3.5 3.8

FEI recommends PRS as the preferred alternative based on financial scoring and the evaluation
of Prince George Pulp lateral and Husky Oil lateral as a single system. The PRS option is
achievable with one PRS at the start of Prince George Pulp lateral to serve Husky Oil Lateral as
well since the two laterals are connected sequentially.

1.1.10 Prince George 2 Lateral 219

The Prince George 2 Lateral begins near the intersection of Evasko Road and Johnson Road
and heads west until it ends at Highway 97 and Terminal Boulevard. A Gate Station at Highway
97 and Terminal Boulevard feeds the intermediate pressure pipeline that connects with the
supply from Noranda Gate Station supplied from the Prince George 3 Lateral. As described
previously, these two laterals are critical for supplying gas to the city of Prince George.

Length of Pipeline (kilometres) 8.6
Outside Diameter(s) (millimetres) 219
Year of Construction 1965
ROW Width (metres) 6
Number of Residential 17,217
Customers Commercial 1,596
Industrial 44

Important Factors in Execution and
Lifecycle Operation

Operational Complexity:
e Cannot take offline
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e Road crossing
e ROW in road allowance with high traffic near PG
Airport

Property:
e All private land

Indigenous Community Consultation:
e Nak'azdli Whut'en'
e Nazko First Nation
e Carrier Chilcotin Tribal council
e Lheidli— T’enneh Band

Environmental;
e Stream crossings

Archaeological:
e Moderate to high archaeological potential with
three areas confirmed high archaeological

potential

The financial comparison between the remaining alternatives of ILI and PRS for the Prince
George 2 Lateral 219 is shown in the table below. PLE, HSTP and PLR were screened out as
discussed in Section 4.4.4 and 4.4.5 of the Application. PRS is a feasible alternative for this
lateral; after regulating the operating pressure of the lateral to 29.9 percent SMYS, there is still
substantial capacity in the pipeline to meet customer demands. PRS has the lowest project
capital cost, the lowest total PV of incremental revenue requirement, and lowest levelized rate

impact.

ILl PRS
AACE Estimate Class Class 3
Total Project Capital Costs, As-Spent, incl. & 157
AFUDC & Removal ($000s) ’
PV of Post-Project Incremental Sustainment 1365
Capital - 66 years (S000s) ’
PV of Post-Project Incremental Sustainment 18
O&M - 66 years (S000s)
PV of Incremental Revenue Requirement - 6342
66 years ($S000s) ’
Levelized Rate Impact - 66 years (%) 0.05%

The table below shows the scoring of ILI and PRS for each of the three criteria, and the overall

weighted score:
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Integrity and Asset Management Capabilities 4.8 2.9
Project Execution & Lifecycle Operation 3.7 43
Financial 1.0 5.0
Overal Score 3.3 3.9

FEI recommends PRS as the preferred alternative for the Prince George 2 Lateral 168. With
this alternative, the PRS would be installed at the start of the lateral near the Enbridge tap.

1.1.11 Cariboo Pulp Lateral 168

The Cariboo Pulp Lateral begins near the North end of North Star Road in Quesnel and
continues west to feed Cariboo Pulp & Paper, the sole customer served by the lateral.

Length of Pipeline (kilometres) 13
Outside Diameter(s) (millimetres) 168
Year of Construction 1972
ROW Width (metres) 10
Number of Residential N/A
Customers Commercial N/A
Industrial N/A
Important Factors in Execution and Property:
Lifecycle Operation e Additional ROW required

Indigenous Community Consultation:

e Tsihlgot'in National Government
Carrier Chilcotin Tribal Council
Lhtako Dene Nation
Lhoosk'uz Dene Nation
Ulkatcho First Nation

Environmental:
e Registered contaminated site
e Occurrence of a plant species at risk

Archaeological:
e Moderate to high archaeological potential

The financial comparison between the remaining alternatives of ILI, PLR, and PRS for the
Cariboo Pulp Lateral 168 is shown in the table below. PLE and HSTP were screened out as
discussed in Section 4.4.4 and 4.4.5 of the Application. PRS is a feasible alternative for this
lateral; after regulating the operating pressure of the lateral to 29.9 percent SMYS, there is still
substantial capacity in the pipeline to meet customer demands. Although PLR has a higher
capital cost compared to PRS, PLR has similar rate impacts as PRS primarily due to the
additional sustainment capital and O&M costs required for the PRS in the future.
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DETAILED DESCRIPTION OF TWENTY-NINE LATERALS

ILI PLR PRS
AACE Estimate Class Class 3 Class 3 Class 3
Total Project Capital Costs, As-Spent, incl.
7,119 5,332 4,888
AFUDC & Removal ($000s)
PV of Post-Proj I | i
(? ost-Project Incremental Sustainment 1,915 i 1,443
Capital - 66 years ($S000s)
PV of Post-Project Incremental Sustainment 11 20
O&M - 66 years (S000s)
PV of Incremental Revenue Requirement -
10,507 5,252 6,487
66 years (S000s)
Levelized Rate Impact - 66 years (%) 0.08% 0.04% 0.05%

The table below shows the scoring of ILI, PLR, and PRS for each of the three criteria, and the
overall weighted score:

ILI PLR PRS
Integrity and Asset Management Capabilities 4.8 4.7 2.9
Project Execution & Lifecycle Operation 3.3 3.3 4.3
Financial 1.0 5.0 3.0
Overal Score 3.2 4.5 3.2

FEI recommends PLR as the preferred alternative for the Cariboo Pulp lateral as this alternative
has the highest overall score. PLR is lower in terms of total PV of incremental revenue
requirements over the 66-year analysis period.

PRS scored lower than PLR since the technical performance is not as high due to the fact that
PRS would still be managing a vintage pipe. Since PLR is not the least expensive alternative,
subject matter experts were called upon to provide input on alternatives for this lateral and
concluded PLR will offer better technical superiority over PRS since it will be a new pipeline with
modern coating while the PRS alternative will still be maintain a vintage pipeline, therefore, PLR
was selected as the preferred alternative.

1.1.12 Williams Lake Loop 1/Loop 2 168

The Williams Lake Loop begins south of Lund Road approximately 1 kilometre east of Minton
Lake, where it ties into the Williams Lake Lateral 114. The loop heads towards the Williams
Lake Airport and continues along Jacobson Road and ends just north of Kemp Road where the
114 lateral continues toward the City of Williams Lake, home to approximately 11,000 residents.

Length of Pipeline (kilometres) Williams Lake Loop 1 Williams Lake Loop 2
Length of Pipeline (kilometres) 3.4 2.5

Outside Diameter(s) (millimetres) 168 168

Year of Construction 1993 1998

ROW Width (metres) 6 6
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Number of
Customers

Residential 5,998
Commercial 813
Industrial 15

Important Factors in Execution and

Lifecycle Operation

Operational Complexity:
e Several road crossings
e Crosses airport runway

Property:
e Allland in Agricultural Land Reserve

Indigenous Community Consultation:

e Xats'ull First Nation
Northern Secwepemc Tribal Council
Canim Lake Band
Neskonlith Indian Band
Tsihlgot'in National Government
Williams Lake Indian Band

Environmental:
e Stream and wetland crossings
o Registered contaminated site
e Old Growth Management Areas

Archaeological:

e Moderate to high archaeological potential

The financial comparison between the remaining alternatives of ILI and PRS for the Williams
Lake Loop 168 is shown in the table below. PLE, HSTP and PLR were screened out as

discussed in Section 4.4.4 and 4.4.5 of the Application.

PRS is a feasible alternative for this

lateral; after regulating the operating pressure of the lateral to 29.9 percent SMYS, there is still

substantial capacity in the pipeline to meet customer demands.

PRS has the lowest project

capital cost, lowest total PV of incremental revenue requirement, and lowest levelized rate

impact.

ILI PRS
AACE Estimate Class Class 3 Class 3
Total Project Capital Costs, As-Spent, incl.
13,391 5,066
AFUDC & Removal ($000s)
PV of Post-Project Incremental Sustainment
. 1,833 1,343
Capital - 66 years ($S000s)
PV of Post-Project Incremental Sustainment
1,025 18
O&M - 66 years ($S000s)
PV of Incremental Revenue Requirement -
15,692 5,951
66 years ($S000s)
Levelized Rate Impact - 66 years (%) 0.11% 0.04%
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DETAILED DESCRIPTION OF TWENTY-NINE LATERALS

The table below shows the scoring of ILI and PRS for each of the three criteria, and the overall
weighted score:

Integrity and Asset Management Capabilities 4.8 2.9
Project Execution & Lifecycle Operation 3.5 43
Financial 1.0 5.0
Overal Score 3.2 3.9

FEI recommends PRS as the preferred alternative for the Williams Lake Loop 168. With this
alternative, the PRS would be installed on the Williams Lake 114 Lateral to simultaneously
reduce the operating pressure of both the Williams Lake lateral and loop.

ILI was not selected due to the significantly higher rate impact as a result of higher incremental
cost for the required assemblies. There are also potential difficulties in land acquisition in the
Agricultural Land Reserve for ILI.

1.1.13 Kamloops Lateral/Loop 168

The Kamloops Lateral and Loop begin near Hillside Drive and copperhead Drive in the Dufferin
neighbourhood, where it heads north to feed the Kamloops Gate Station which supplies the City
of Kamloops, home to approximately 90,000 residents. A significant industrial customer on this
lateral is the Domtar Pulp Mill.

Length of Pipeline (kilometres) Kamloops 1 Lateral 168 Kamloops 1 Loop 168
Length of Pipeline (kilometres) 3.6 3.1
Outside Diameter(s) (millimetres) 168 168
Year of Construction 1965 1979
ROW Width (metres) 6-12 6-12
Number of Residential 15,391
Customers Commercial 1,588

Industrial 36
Important Factors in Execution and Operational Complexity:
Lifecycle Operation « Difficult terrain with steep slopes

Property:

e Park Use Permit required

Indigenous Community Consultation:

e Adams Lake Indian Band
Ashcroft Indian Band
Little Shuswap Lake Indian Band
Bonaparte Indian Band
Whispering Pines/ Clinton Band
Neskonlith Indian Band
Nooaitch Indian Band
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Environmental:

Archaeological:

Esh-kn-am Cultural Resources
Boothroyd Indian Band

Spuzzum First Nation

Skuppah Indian Band
Nlaka'pamux Nation Tribal Council
Nicola Tribal Association

Lower Nicola Indian Band

Lytton First Nation

Siska Indian Band

Cook’s Ferry Indian Band
Coldwater Indian Band

Oregon Jack Creek Indian Band
Skeetchestn Indian Band
Tk'emlups Band

Stk'emlupsemc te Secwepemc Nation (SSN)

Critical habitat for woodpecker, toad and shake
Occurrences of species at risk

Pipeline runs through  municipal
Cartwright Park

Kenna

Assessment required within park boundary
Heritage site nearby

Three areas of high archaeological potential
confirmed

1 The financial comparison between the remaining alternatives of ILI and PLR for the Kamloops 1
2 Lateral & Loop 168 is shown in the table below. PLE, HSTP and PRS were screened out as
3 discussed in Section 4.4.4 and 4.4.5 of the Application. Between ILI and PLR, PLR has a lower
4  project capital cost and lower total PV of incremental revenue requirement and levelized rate
5 impact.
ILl PLR

AACE Estimate Class Class 3 Class 3

Total Project Capital Costs, As-Spent, incl.

AFUDC & Removal ($000s) 29,222 18,008

PV of Post-Project Incremental Sustainment 1971 i

Capital - 66 years (S000s) ’

PV of Post-Project Incremental Sustainment 1120 i

O&M - 66 years (S000s) ’

PV of Incremental Revenue Requirement -

66 years ($000s) 32,104 16,289
6 Levelized Rate Impact - 66 years (%) 0.23% 0.12%

7  The table below shows the scoring of ILI and PLR for each of the three criteria, and the overall

8  weighted score:
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ILI PLR
Integrity and Asset Management Capabilities 4.8 4.7
Project Execution & Lifecycle Operation 3.5 3.6
Financial 2.0 5.0
Overal Score 3.6 4.6

FEI recommends PLR as the preferred alternative for the Kamloops 1 Lateral and Loop 168.

1.1.14 Salmon Arm Loop 168

The Salmon Arm Loop 168 begins on the Savona-Nelson Mainline of the FEI Interior
Transmission System just east of St Annes Road in the township of Spallumcheen, where it
heads north towards Armstrong along Otter Lake Road. From Armstrong, the loop continues
along Vernon Sicamous Highway to Enderby and from Enderby towards Salmon Arm where the
loop ends. The loop is also critical to serving the communities north of Salmon Arm, as far as
Sorrento. The populations of Spallumcheen, Armstrong, Enderby, and Salmon Arm total more

than 31,000 combined.

Length of Pipeline (kilometres) 44.9

Outside Diameter(s) (millimetres) 168

Year of Construction 1976-1987

ROW Width (metres) 3-9

Number of Residential 11,830

Customers Commercial 1,136
Industrial 24

Important Factors in Execution and
Lifecycle Operation o
L]
]

Operational Complexity:

Property:

Indigenous Community Consultation:

Environmental:

Crosses Vernon Sicamous Highway

Potential trespass issue in Splats’in First Nation
reserve

Private property

Log barn property (ROW encroachment)

First Nations land tenure (28.2 permit)

Neskonlith Indian Band
Okanagan Nation Alliance
Penticton Indian Band

Upper Nicola Indian Band

Lower Similkameen Indian Band
Okanagan Indian Band

Adams Lake Indian Band

Little Shuswap Lake Indian Band
Splats’in First Nation
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Critical habitat for great basin spadefoot
Osprey and hawk nests nearby

Great blue heron rookery

Species at risk occurrences

Amphibian breeding habitats
Registered contaminated site

Archaeological:

e Moderate to high archaeological potential with two
areas of high archaeological potential confirmed

FEI recommends ILI as the preferred alternative for the Salmon Arm Loop 168 since all other
alternatives were previously screened out as discussed in Section 4.4.4 and 4.4.5 of the
Application: PLE was not feasible due to complex project execution as a result of the need to
excavate the entire length of the lateral; HSTP was not feasible as there is no practical means
to support downstream customers when the lateral is shut down for the work; PRS was
screened out as it is not feasible due to capacity limitations; and PLR was screened out as it is
cost prohibitive at a high level estimate compared to other feasible alternatives.The financial
analysis of ILI for the Salmon Arm Loop 168 is shown in the table below.

AACE Estimate Class Class 3
Total Project Capital Costs, As-Spent, incl.

30,392
AFUDC & Removal ($S000s)
PV of Post-Project Incremental Sustainment

. 2,247

Capital - 66 years (S000s)
PV of Post-Project Incremental Sustainment 3597
O&M - 66 years (S000s) ’
PV of Incremental Revenue Requirement -

33,567
66 years (S000s)
Levelized Rate Impact - 66 years (%) 0.24%

With ILI for this lateral, there will be a launcher and a control valve assembly at the start of the
loop, and a receiver assembly at the Salmon Arm Gate Station where the loop terminates.

1.1.15 Salmon Arm 3 Lateral 168

The Salmon Arm 3 Lateral starts off of the Salmon Arm 114 Lateral just East of Shaw Road in
Salmon Arm at the Canoe Creek golf course. From there it heads north and ends near the Auto
Road SE and 6 Street SE intersection.

Length of Pipeline (kilometres) 0.8
Outside Diameter(s) (millimetres) 168
Year of Construction 1981
ROW Width (metres) 9
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Number of Residential 3,426
Customers Commercial 261
Industrial 9
Important Factors in Execution and Property:
Lifecycle Operation e Crosses Canoe Creek golf course

Indigenous Community Consultation:

e Neskonlith Indian Band
Okanagan Nation Alliance
Penticton Indian Band
Upper Nicola Indian Band
Lower Similkameen Indian Band
Okanagan Indian Band
Adams Lake Indian Band
Little Shuswap Lake Indian Band
Splats’in First Nation

Archaeological:
e One area of high archaeological potential

confirmed
1 The financial comparison between the remaining alternative of ILI and PLR for the Salmon Arm
2 3 Lateral 168 is shown in the table below. PLE, HSTP and PRS were screened out as
3  discussed in Section 4.4.4 and 4.4.5 of the Application. As this is a relatively short pipeline,
4 PLR has a lower project capital cost, lower PV of incremental revenue requirement and
5 levelized rate impact when compared to ILI.
ILI PLR
AACE Estimate Class Class 3 Class 3
Total Project Capital Costs, As-Spent, incl.
7,136 4,014
AFUDC & Removal ($000s)
PV of Post-Project Incremental Sustainment 1893
Capital - 66 years (S000s) ’
PV of Post-Project Incremental Sustainment 205
O&M - 66 years ($S000s)
PV of Incremental Revenue Requirement -
10,493 3,821
66 years ($000s)
6 Levelized Rate Impact - 66 years (%) 0.08% 0.03%

7  The table below shows the scoring of each ILI and PLR for each of the three criteria, and the
8 overall weighted score:
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DETAILED DESCRIPTION OF TWENTY-NINE LATERALS

ILI PLR
Integrity and Asset Management Capabilities 4.8 4.7
Project Execution & Lifecycle Operation 2.8 33
Financial 1.0 5.0
Overal Score 3.1 4.5

FEI recommends PLR as the preferred alternative for the Salmon Arm 3 Lateral. Because of
where the lateral located relative to the Canoe Creek golf course, PLR will have less impact
both during and post-construction than ILI.

1.1.16 Coldstream Loop 168

The Coldstream Loop 168 starts about 400 metres east of Apollo Road in Vernon on the
Savona-Penticton Mainline of the FEI Interior Transmission System, and heads directly east to
where it joins the start of the Coldstream Lateral 219 (described in Section 1.1.17). Because
the loop and lateral are connected, the two are treated as a single system in the evaluation of
alternatives.

Length of Pipeline (kilometres) 3.8
Outside Diameter(s) (millimetres) 168
Year of Construction 1989
ROW Width (metres) 9
Number of Residential 13,357
Customers Commercial 1,017
Industrial 48
Important Factors in Execution and Operational Complexity:
Lifecycle Operation e Unexploded ordnances along ROW
e Crosses highway 97 and Okanagan college
campus
Property:

e Crosses Vernon Golf and Country Club course

Indigenous Community Consultation:
¢ Neskonlith Indian Band
Penticton Indian Band
Upper Nicola Indian Band
Okanagan Nation Alliance
Okanagan Indian Band
e Lower Similkameen Indian Band
Splats’in First Nation
Environmental:
e Critical habitat for great basin spadefoot and two
species of snake
Stream crossings
Species at risk occurrences
e Registered contaminated site
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DETAILED DESCRIPTION OF TWENTY-NINE LATERALS

Archaeological:

e Moderate to high archaeological potential with six
areas of high archaeological potential confirmed

The financial comparison between the remaining alternatives of ILI and PRS for the Coldstream
Loop 168 is shown in the table below. PLE, HSTP and PLR were screened out as discussed in
Section 4.4.4 and 4.4.5 of the Application. PRS is a feasible alternative for this lateral; after
regulating the operating pressure of the lateral to 29.9 percent SMYS, there is still substantial
capacity in the pipeline to meet customer demands. PRS has the lowest project capital cost,
lowest PV of incremental revenue requirement, and lowest levelized rate impact.

ILI PRS

AACE Estimate Class Class 3 Class 3
Total Project Capital C As- incl.
otal Project Capital Costs, As-Spent, inc 12,077 5,102
AFUDC & Removal ($000s)
PV of Post-Project | tal tai t

<? ost-Project Incremental Sustainmen 1791 1348
Capital - 66 years ($S000s)
PV of Post-Project Incremental Sustainment

847 18

O&M - 66 years ($S000s)
PV of | tal R R i t-

of Incremental Revenue Requiremen 14241 6,019
66 years ($S000s)
Levelized Rate Impact - 66 years (%) 0.10% 0.04%

The table below shows the scoring of ILI and PRS for each of the three criteria, and the overall
weighted score:

Integrity and Asset Management Capabilities 4.8 2.9
Project Execution & Lifecycle Operation 3.2 4.3
Financial 1.0 5.0
Overal Score 3.1 3.9

FEI recommends PRS as the preferred alternative for the Coldstream Loop 168. PRS is the
alternative with the highest overall score for the Coldstream Loop 168 and the Coldstream
Lateral 219 thus PRS is the preferred alternative for both lines. With this alternative, the PRS
would be installed at the start of the Coldstream Loop 168.

ILI was screened out due to higher rate impact as a result of the length of the loop and greater
complexity due to the road crossing and unexploded ordinances which lead to lower project
execution scores.
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1.1.17 Coldstream Lateral 219

The Coldstream Lateral 219 starts off on Reservoir Road in Vernon and heads north on the
West side of the Vernon Golf and Country Club. The lateral ends off just south of Polson Drive
and 14 Avenue. From here, an intermediate pressure pipeline travels along Highway 6
eastbound where it supplies Coldstream. The District of Coldstream is home to approximately
10,000 residents.

Length of Pipeline (kilometres) 1.8
Outside Diameter(s) (millimetres) 219, 114
Year of Construction 1998
ROW Width (metres) 15
Number of Residential 13,357
Customers Commercial 1,017
Industrial 48
Important Factors in Execution and Operational Complexity:
Lifecycle Operation e Creek crossing
Property:

e Crosses Vernon Golf and Country Club course
e Access required for FLNRO tree farm

Indigenous Community Consultation:

e Neskonlith Indian Band
Penticton Indian Band
Upper Nicola Indian Band
Okanagan Nation Alliance
Okanagan Indian Band
Lower Similkameen Indian Band
Splats’in First Nation

Environmental:
e Critical habitat for great basin spadefoot and two
species of snake
e Stream crossings including a creek which leads
to Kalamalka Lake
e Species at risk occurrences
¢ Registered contaminated site

Archaeological:

o Moderate to high archaeological potential with six
areas of high archaeological potential confirmed

The financial comparison between the remaining alternatives of ILI, PLR, and PRS for the
Coldstream Lateral 219 is shown in the table below. PLE and HSTP were screened out as
discussed in Section 4.4.4 and 4.4.5 of the Application. PRS is a viable alternative for this
lateral; after regulating the operating pressure of the lateral to 29.9 percent SMYS, there is still
substantial capacity in the pipeline to meet customer demands. AACE Class 3 estimates were
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DETAILED DESCRIPTION OF TWENTY-NINE LATERALS

developed for all three alternatives as the project capital costs were relatively close to each
other. At a lateral length of approximately 1.8 kilometres, all three alternatives are relatively
comparable financially with PRS having the lowest PV of incremental revenue requirement and
levelized rate impact. PLR has the highest project capital cost, but has lower rate impact than
ILI due to the fact that ILI requires future capital and O&M expenditures for ILI re-inspection.

1Ll PLR PRS

AACE Estimate Class Class 3 Class 3 Class 3
Total Project Capital Costs, As-Spent, incl. 11123 10.514 5 029
AFUDC & Removal ($000s) ’ ’ ’
PV of Post-Project Incremental Sustainment

. 1,765 - 1,333
Capital - 66 years (S000s)
PV of Post-Project Incremental Sustainment 688 ) 18
O&M - 66 years (S000s)
PV of Incremental Revenue Requirement - 13159 8475 5933
66 years (S000s) ’ ’ ’
Levelized Rate Impact - 66 years (%) 0.10% 0.06% 0.04%

The table below shows the scoring of ILI, PLR, and PRS for each of the three criteria, and the
overall weighted score:

ILI PLR PRS
Integrity and Asset Management Capabilities 4.8 4.7 2.9
Project Execution & Lifecycle Operation 3.3 3.2 4.3
Financial 1.0 3.0 5.0
Overal Score 3.2 3.8 3.9

Based on the scoring and the treatment of Coldstream Lateral and Loop as one system, FEI
recommends PRS as the preferred alternative for the Coldstream Lateral 219. The PRS will be
installed at the start of Coldstream Lateral 114 since this lateral supplies the Coldstream Lateral
219. Even though Coldstream Lateral 114 is not part of the 29 laterals in this project, it would
be prudent to install the PRS at the start of the 114 Lateral because there will be little or no
additional costs to apply pressure reduction to Coldstream Lateral 114. This would also be
beneficial because it would reduce the Coldstream 114 lateral below 30 percent SMYS as well,
preventing rupture potential of that section of pipe. The smaller footprint of the PRS compared
to ILI and PLR is desirable due to environmental concerns.

ILI and PLR were both screened out by the financial analysis due to the length of the lateral and
complexity including stream crossing and environmental risks.
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1.1.18 Kelowna 1 Loop 219

The Kelowna 1 Loop begins on the corner of the Wal-Mart parking lot at the intersection of
Enterprise Way and Banks Road. From there, the loop heads west until it ends at Alphonse
Road. The City of Kelowna is home to approximately 128,000 residents.

Length of Pipeline (kilometres) 2.1
Outside Diameter(s) (millimetres) 219
Year of Construction 1976
ROW Width (metres) 15
Number of Residential 29,999
Customers Commercial 3,235
Industrial 48
Important Factors in Execution and Operational Complexity:
Lifecycle Operation e Road crossing
Property:

e High land value
e Walmart parking lot

Indigenous Community Consultation:
e Esh-kn-am Cultural Resources Management
Services
Nooaitch Indian Band
Okanagan Nation Alliance
Penticton Indian Band
Upper Nicola Indian Band
Lower Similkameen Indian Band
Okanagan Indian Band
Environmental:
¢ Riparian areas
Species at risk occurrences
At risk plant communities
Mill Creek fish bearing stream
Meadowbrook community garden
Registered contaminated site

Archaeological:
e Moderate to high archaeological potential

The financial comparison between the remaining alternatives of ILI and PRS for the Kelowna 1
Loop 219 is shown in the table below. PLE, HSTP and PLR were screened out as discussed in
Section 4.4.4 and 4.4.5 of the Application. PRS is a feasible alternative for this lateral; after
regulating the operating pressure of the lateral to 29.9 percent SMYS, there is still substantial
capacity in the pipeline to meet customer demands. PRS has the lowest project capital cost,
lowest PV of incremental revenue requirement, and lowest levelized rate impact.
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ILI PRS

AACE Estimate Class Class 3 Class 3
Total Project Capital Costs, As-Spent, incl.

12,008 5,891
AFUDC & Removal ($000s)
PV of Post-Proj I I i

<? ost-Project Incremental Sustainment 1,769 1348

Capital - 66 years ($S000s)
PV of Post-Project Incremental Sustainment 692 18
O&M - 66 years ($S000s)
PV of Incremental Revenue Requirement -

13,969 6,902
66 years ($S000s)
Levelized Rate Impact - 66 years (%) 0.10% 0.05%

The table below shows the scoring of ILI and PRS for each of the three criteria, and the overall
weighted score:

ILI PRS
Integrity and Asset Management Capabilities 4.8 2.9
Project Execution & Lifecycle Operation 2.8 4.3
Financial 1.0 5.0
Overal Score 3.1 3.9

FEI recommends PRS as the preferred alternative for the Kelowna 1 Loop 219. Since Kelowna
1 Loop 219 is connected to Kelowna 1 Lateral 114, the PRS will affect both lines and as a
result, will need to regulate the pressure in both of the lines.

ILI was not suitable for this location due to the high profile location. It would be difficult to install
and operate a launcher and control valve assembly in the Walmart parking lot, resulting in the
low score for Project Execution and Lifecycle Operation.

1.1.19 Celgar Lateral 168

The Celgar Lateral 168 begins west of Columbia Ave and 11st in the City of Castlegar, home to
approximately 8000 residents. From here the lateral heads West right up to serve the Zellstoff
Celgar Pulp Mill.

Length of Pipeline (kilometres) 5.8

Outside Diameter(s) (millimetres) 168

Year of Construction 1960

ROW Width (metres) 12-18

Number of Residential N/A

Customers Commercial N/A

Industrial 2
Important Factors in Execution and Operational Complexity:
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Lifecycle Operation

e Very steep terrain
e Adjacent to BC Hydro ROW

Property:
e Private and crown land

Indigenous Community Consultation:

e Adam Lake
Neskonlith Indian Band
Penticton Indian Band
Upper Nicola Indian Band
Okanagan Nation Alliance
Lower Similkameen Indian Band
Okanagan Indian Band
Splats’in First Nation

e Osoyoos Indian Band
Shuswap Indian Band
Environmental:

e Stream crossings
An area of old forest
Species at risk occurrences
Wildlife habitat area 8-373 for Grizzly bear
Ungulate winter range 4-001

Archaeological:
Moderate to high archaeological potential

1 The financial comparison between the remaining alternatives of ILI and PRS for the Celgar
2 Lateral 168 is shown in the table below. PLE, HSTP and PLR were screened out as discussed
3 in Section 4.4.4 and 4.4.5 of the Application. PRS is a feasible alternative for this lateral; after
4  regulating the operating pressure of the lateral to 29.9 percent SMYS, there is still substantial
5 capacity in the pipeline to meet customer demands. PRS has the lowest project capital cost,
6 lowest PV of incremental revenue requirement and lowest levelized rate impact.
ILI PRS
AACE Estimate Class Class 3 Class 3
Total Project Capital Costs, As-Spent, incl.
10,176 5,376
AFUDC & Removal ($000s)
PV of Post-Project | tal tai t
(? oS roject Incrementa Sustainmen 1’220 1,278
Capital - 66 years ($S000s)
PV of Post-Project Incremental Sustainment 988 18
O&M - 66 years ($S000s)
PV of Incremental Revenue Requirement -
11,731 5,898
66 years ($S000s)
7 Levelized Rate Impact - 66 years (%) 0.09% 0.04%

8 The table below shows the scoring of ILI and PRS for each of the three criteria, and the overall

9 weighted score:

PAaGE 31



A WN =

00N O

FORTIS BC

APPENDIX A
DETAILED DESCRIPTION OF TWENTY-NINE LATERALS

Integrity and Asset Management Capabilities 4.8 2.9
Project Execution & Lifecycle Operation 3.5 4.0
Financial 2.0 5.0
Overal Score 3.6 3.8

FEI recommends PRS as the preferred alternative for Celgar lateral 168. The PRS would be
located downstream of the Celgar take off so the pressure regulation does not affect the
Castlegar Nelson lateral.

1.1.20 Castlegar Nelson 168

The Castlegar Nelson 168 begins just north of Columbia Ave and 11st in the City of Castlegar,
home to approximately 8,000 residents. This lateral continues north all the way to the City of
Nelson, home to 11,000 residents.

Length of Pipeline (kilometres) 37.4
Outside Diameter(s) (millimetres) 168
Year of Construction 1957
ROW Width (metres) 12-18
Number of Residential 9,657
Customers Commercial 10
Industrial 61
Important Factors in Execution and Operational Complexity:
Lifecycle Operation e Highway crossing
Property:

e Private and crown land

Need to verify municipal land
New HDD for river crossing
Very sloped terrain

Indigenous Community Consultation:

e Adam Lake
Neskonlith Indian Band
Penticton Indian Band
Upper Nicola Indian Band
Okanagan Nation Alliance
Lower Similkameen Indian Band
Okanagan Indian Band
Splats’in First Nation

e Osoyoos Indian Band
Shuswap Indian Band
Environmental:

e Brilliant river crossing

e Shoreacres river crossing

e Stream and wetland crossings
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Fish species at risk

Critical habitat for caribou and woodpecker
Areas of old forest

Species at risk occurrences

Wildlife habitat area 8-373 for Grizzly bear
Ungulate winter range 4-001

Registered contaminated sites

Archaeological:
e Large archaeological sites near Brilliant Dam
e Archaeological sites near Kootenay River and
Slocan River intersect
o Registered arch sites on Zuckerberg Island
e Moderate to high archaeological potential

1 The financial comparison between the remaining alternatives of ILI and PRS for the Castlegar
2 Nelson 168 is shown in the table below. PLE, HSTP and PLR were screened out as discussed
3 in Section 4.4.4 and 4.4.5 of the Application. PRS is a feasible alternative for this lateral; after
4 regulating the operating pressure of the lateral to 29.9 percent SMYS, there is still substantial
5 capacity in the pipeline to meet customer demands. PRS has the lowest project capital cost,
6 lowest PV of incremental revenue requirement and lowest levelized rate impact.
ILI PRS
AACE Estimate Class Class 3 Class 3
Total Project Capital Costs, As-Spent, incl. 53 656 8343
AFUDC & Removal ($000s) ’ ’
PV of Post-Project Incremental Sustainment
. 2,162 1,805
Capital - 66 years ($S000s)
PV of Post-Project Incremental Sustainment 3 799 18
O&M - 66 years (S000s) ’
PV of Incremental Revenue Requirement - 54183 8 986
66 years ($S000s) ’ ’
7 Levelized Rate Impact - 66 years (%) 0.39% 0.07%

8 The table below shows the scoring of ILI and PRS for each of the three criteria, and the overall
9 weighted score:

Integrity and Asset Management Capabilities 4.8 2.9

Project Execution & Lifecycle Operation 3.2 4.0

Financial 1.0 5.0
10 Overal Score 3.2 3.8
11  FEI recommends PRS as the preferred alternative for the Castlegar Nelson 168. With this
12  alternative, there will be a PRS downstream of the Celgar lateral so that the pressure regulation
13  of Castlegar Nelson 168 does not affect the Celgar lateral. In addition, a span of 400 m of 219
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millimetre pipe will be replaced with 168 millimetre pipe so that the entire Castlegar Nelson
lateral will be operating below 30 percent SMYS.

ILI was not recommended for this lateral due to the challenging terrain as well as the
significantly higher incremental cost, which resulted in an overall lower score for these
alternatives.

1.1.21 Trail Lateral 168

The Trail Lateral 168 starts about 1.6 kilometres west of Rivervale. This lateral travels south
along Aldridge Ave and heads west, ending just north of Bingay Road. This lateral serves Teck
Trail Operations, Teck Cominco, the City of Trail and the village of Warfield. Trail is home to
approximately 7800 residents and Warfield home to 1800 residents.

Length of Pipeline (kilometres) 4.2
Outside Diameter(s) (millimetres) 168
Year of Construction 1957
ROW Width (metres) 9-12
Number of Residential 3,205
Customers Commercial 310
Industrial 7
Important Factors in Execution and Operational Complexity:
Lifecycle Operation e Highway ROW road allowance
Property:

e Teck/Cominco property, have had challenges
with permission to work on property in the past

Indigenous Community Consultation:

e Penticton Indian Band
Upper Nicola Indian Band
Okanagan Nation Alliance
Lower Similkameen Indian Band
Okanagan Indian Band
Splats’in First Nation
Osoyoos Indian Band
Shuswap Indian Band
Akisgnuk First Nation
Lower Kootenay Band
Ag'am Community Government
Tobacco Plains Indian Band
Ktunaxa Nation Council

Environmental:

Stream and wetland crossings

Wildlife habitat areas 8-373 for Grizzly bear
Ungulate winter range 4-001

Registered contaminated site
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Archaeological:

e One archaeological site identified
e Moderate to high archaeological potential

* Akisgnuk First Nation, Lower Kootenay Band, St. Mary’s Indian Band, Tobacco Plains Indian
Band are collectively notified through Ktunaxa Nation Council.

The financial comparison between the remaining alternatives of ILI and PRS for the Trail Lateral
168 is shown in the table below. PLE, HSTP and PLR were screened out as discussed in
Section 4.4.4 and 4.4.5 of the Application. PRS is a feasible alternative for this lateral; after
regulating the operating pressure of the lateral to 29.9 percent SMYS, there is still substantial
capacity in the pipeline to meet customer demands. PRS has the lowest project capital cost,
lowest PV of incremental revenue requirement and lowest levelized rate impact.

ILl PRS
AACE Estimate Class Class 3 Class 3
Total Project Capital Costs, As-S t, incl.
otal Project Capital Costs, As-Spent, inc 18212 5,399

AFUDC & Removal (S000s)
PV of Post-Project Incremental Sustainment

. 1,740 1,281
Capital - 66 years (S000s)
PV of Post-Project Incremental Sustainment 845 18
O&M - 66 years (S000s)
PV of | talR Requi t-

of Incremental Revenue Requiremen 19,043 5,915
66 years (S000s)
Levelized Rate Impact - 66 years (%) 0.14% 0.04%

The table below shows the scoring of ILI and PRS for each of the three criteria, and the overall
weighted score:

Integrity and Asset Management Capabilities 4.8 2.9
Project Execution & Lifecycle Operation 3.1 3.8
Financial 1.0 5.0
Overal Score 3.1 3.8

FEI recommends PRS as the preferred alternative for the Trail Lateral 168 and will be installed
at the Trail lateral tap.

ILI was not recommended for this lateral due to the incremental cost and challenging
construction terrain, which resulted in the lower overall scores for these alternatives.
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1.1.22 Fording Lateral 219/168

The Fording Lateral begins east of Corbin Road and south of the Crowsnest Highway in
Sparwood, home to approximately 3,500 residents. The lateral traverses north and heads
through Elkford and ends at the Fording River Coal mine. The municipality of Elkford is home to
approximately 2,500 residents. This lateral is significant because of downstream laterals and
several large mining customers throughout including Elkview Coal, Line Creek Mine, Fording
Greenhills Mine and Fording River Coal.

Length of Pipeline (kilometres) 79.6
Outside Diameter(s) (millimetres) 219/168
Year of Construction 1971
ROW Width (metres) 10-15
Number of Residential 3,932
Customers Commercial 379
Industrial 15
Important Factors in Execution and Operational Complexity:
Lifecycle Operation e Steep terrain, pipe in valley bottom

e Area known for washouts

e Access issues between Sparwood and Line
Creek Lateral

e Lateral goes through edge of tailings pond

e Highway and railway crossings

Property:
e Teck property, historically challenging to work on

Indigenous Community Consultation:
e Shuswap Indian Band
e Ktunaxa Nation Council*

Environmental:
e Conservation area between Sparwood and Line
Creek lateral
Ungulate winter range 4-006
Proximity to rivers and river crossings
Stream and wetland crossings
Species at risk occurrences, including 4 plant
species at risk
e Osprey nest nearby
e Registered contaminated sites

Archaeological:

e Archaeological sites nearby
e Area heavily disturbed by mining, may be hard to
determine archaeology

* Akisgnuk First Nation, Lower Kootenay Band, St. Mary’s Indian Band, Tobacco Plains Indian
Band are collectively notified through Ktunaxa Nation Council.
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FEI recommends ILI as the preferred alternative for the Fording Lateral 168/219 since all other
alternatives were previously screened out as discussed in Section 4.4.4 and 4.4.5 of the
Application: PLE was not feasible due to complex project execution as a result of the need to
excavate the entire length of the lateral; HSTP was not feasible as there is no practical means
to support downstream customers when the lateral is shut down for the work; PRS was
screened out as it is not feasible due to capacity limitations; and PLR was screened out as it is
cost prohibitive at a high level estimate compared to other feasible alternatives.The financial
analysis of ILI for the Fording Lateral 168/219 is shown in the table below.

AACE Estimate Class Class 3
Total Project Capital Costs, As-Spent, incl.
93,666
AFUDC & Removal ($000s)
PV of Post-Project Incremental Sustainment
. 4,485
Capital - 66 years (S000s)
PV of Post-Project Incremental Sustainment 6178
O&M - 66 years ($S000s) ’
PV of Incremental Revenue Requirement -
102,288
66 years (S000s)
Levelized Rate Impact - 66 years (%) 0.74%

ILI at this lateral will require a 219 millimetre control valve assembly and a 219 millimetre
launcher assembly at the start of the Fording 219 Lateral. At the site where the Fording lateral
reduces down to 168 millimetres in outer diameter at the 49 kilometre post (KP), there will be a
219 millimetre receiver assembly and a 168 millimetre launcher assembly. Lastly, there will be
a 168 millimetre receiver assembly at the Fording River Coal Mine Station where the lateral
terminates.

1.1.23 Elkview Lateral 168

The Elkview Lateral branches off of the Fording Lateral right at the intersection of Michel Creek
Road and Industrial 2 Road. From there, the lateral heads north and ends at 1.6 kilometres
where it serves Elkview Coal Mine.

Length of Pipeline (kilometres) 1.6
Outside Diameter(s) (millimetres) 168
Year of Construction 1970
ROW Width (metres) 9-12
Number of Residential N/A
Customers Commercial N/A
Industrial N/A
Important Factors in Execution and Operational Complexity:
Lifecycle Operation e Next to active coal mine plant
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Property:
e Teck property

Indigenous Community Consultation:
e Shuswap Indian Band
e Ktunaxa Nation Council*

Environmental:
e American badger occurrences
e Ungulate winter range 4-006
e One stream crossing
e Osprey nest

Archaeological:
¢ Pipeline crosses archaeological site
¢ Moderate to high archaeological potential

* Akisgnuk First Nation, Lower Kootenay Band, St. Mary’s Indian Band, Tobacco Plains Indian
Band are collectively notified through Ktunaxa Nation Council.

The financial comparison between the remaining alternatives of ILI, PLR and PRS for the
Elkview Lateral 168 is shown in the table below. PLE and HSTP were screened out as
discussed in Section 4.4.4 and 4.4.5 of the Application. PRS is a feasible alternative for this
lateral; after regulating the operating pressure of the lateral to 29.9 percent SMYS, there is still
substantial capacity in the pipeline to meet customer demands. PRS has the lowest project
capital cost but is slightly more expensive than PLR in terms of PV of incremental revenue
requirement and levelized rate impact due to the requirement of future sustainment capital and
O&M for PRS.

ILI PLR PRS
AACE Estimate Class Class 3 Class 3 Class 3
Total Project Capital Costs, As-Spent, incl.
8,213 6,588 5,319
AFUDC & Removal ($000s)
PV of Post-Project Incremental Sustainment
i 1,722 - 1,314
Capital - 66 years (S000s)
PV of Post-Project Incremental Sustainment
659 - 18
O&M - 66 years (S000s)
PV of Incremental Revenue Requirement -
10,072 5,831 5,877
66 years ($S000s)
Levelized Rate Impact - 66 years (%) 0.07% 0.04% 0.04%

The table below shows the scoring of ILI, PLR, and PRS for each of the three criteria, and the
overall weighted score:
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ILI PLR PRS
Integrity and Asset Management Capabilities 4.8 4.7 2.9
Project Execution & Lifecycle Operation 3.5 3.3 3.8
Financial 2.0 5.0 5.0
Overal Score 3.6 4.5 3.8

FEI recommends PRS as the preferred alternative for the Elkview Lateral 168 and will be
installed at the Elkview lateral tap.

Despite PLR having a higher overall score, the incremental capital cost is significant and
because PRS is feasible for this lateral, PLR is not recommended.

ILI is also not recommended for this lateral due to the incremental cost and challenging
construction terrain, which resulted in the lower overall scores for these alternatives.

1.1.24 Cranbrook Lateral 168

The Cranbrook Lateral 168 begins near Gold Creek Road and Cavern Creek Road. The lateral
follows Gold Creek Road to Cranbrook where it ends at 13 Street S and 26 Avenue S.
Cranbrook is home to approximately 20,000 residents and makes up the largest urban centre in
the Regional District of East Kootenay. The Cranbrook Kimberley system involves 6 different
laterals (Cranbrook Loop 219 described in Section 1.1.25, Cranbrook Kimberley Loop 273
described in Section 1.1.26, Cranbrook Kimberley Loop 219 described in Section 1.1.27,
Kimberley Lateral described in Section 1.1.28, and Skookumchuck Lateral described in Section
1.1.29) and, because they are all interconnected, they have been treated as one system and the
evaluation of alternatives for all these laterals was done together. For clarity, the system
diagram can be seen in the figure below.
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Overview of Cranbrook Kimberley System
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Length of Pipeline (kilometres) 34.0
Outside Diameter(s) (millimetres) 168
Year of Construction 1990
ROW Width (metres) 10
Number of Residential 12,986
Customers Commercial 1,187
Industrial 21
Important Factors in Execution and Operational Complexity:
Lifecycle Operation e Many bends to replace if ILI is chosen

Indigenous Community Consultation:
e  Shuswap Indian Band
¢ Ktunaxa Nation Council*

Environmental:

e Stream and wetland crossings
Proximity to sensitive riparian areas
Species at risk occurrences
Wildlife habitat areas 4-180 for Grizzly bear
Ungulate winter range 4-006

Archaeological:
e Archaeological sites near the end of the lateral
e Valley bottom has high potential archaeology

* Akisgnuk First Nation, Lower Kootenay Band, St. Mary’s Indian Band, Tobacco Plains Indian
Band are collectively notified through Ktunaxa Nation Council.

FEI recommends ILI as the preferred alternative for the Cranbrook Lateral 168 since all other
alternatives were previously screened out as discussed in Section 4.4.4 and 4.4.5 of the
Application: PLE was not feasible due to complex project execution as a result of the need to
excavate the entire length of the lateral; HSTP was not feasible as there is no practical means
to support downstream customers when the lateral is shut down for the work; PRS was
screened out as it is not feasible due to capacity limitations; and PLR was screened out as it is
cost prohibitive at a high level estimate compared to other feasible alternatives.

The financial analysis of ILI for the Cranbrook Lateral 168 is shown in the table below.
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AACE Estimate Class Class 3
Total Project Capital Costs, As-Spent, incl.
15,652

AFUDC & Removal ($000s)
PV of Post-Project Incremental Sustainment 5 407
Capital - 66 years ($000s) ’
PV of Post-Project Incremental Sustainment 5 696
O&M - 66 years ($S000s) ’
PV of | IR R i -

of Incremental Revenue Requirement 22,297
66 years ($S000s)
Levelized Rate Impact - 66 years (%) 0.16%

With ILI at this lateral, there will be a launcher and a control valve assembly at the start of the
Cranbrook lateral, and a receiver assembly at the Cranbrook Gate Station where the lateral

terminates.

1.1.25 Cranbrook Loop 219

The Cranbrook Loop 219 parallels the Cranbrook Lateral 168 from start to finish. It also begins

near Gold Creek Road and Cavern Creek Road.

The loop follows Gold Creek Road all the way

to Cranbrook where it ends at 13 Street S and 26 Avenue S.

Length of Pipeline (kilometres) 34.0
Outside Diameter(s) (millimetres) 219
Year of Construction 1968
ROW Width (metres) 10
Number of Residential 12,986
Customers Commercial 1,187
Industrial 21

Important Factors in Execution and
Lifecycle Operation .

Operational Complexity:

Indigenous Community Consultation:

Environmental:

Archaeological:

Many bends to replace if ILI is chosen

Shuswap Indian Band
Ktunaxa Nation Council*

Stream and wetland crossings

Proximity to sensitive riparian areas
Species at risk occurrences

Wildlife habitat areas 4-180 for Grizzly bear
Ungulate winter range 4-006

Archaeological sites near the end of the lateral
Valley bottom has high potential archaeology
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* Akisgnuk First Na'tion, Lower Kootenay Band, St. Mary’s Indian Band, Tobacco Plains Indian
Band are collectively notified through Ktunaxa Nation Council.

FEI recommends ILI as the preferred alternative for the Cranbrook Loop 219 since all other
alternatives were previously screened out as discussed in Section 4.4.4 and 4.4.5 of the
Application: PLE was not feasible due to complex project execution as a result of the need to
excavate the entire length of the lateral; HSTP was not feasible as there is no practical means
to support downstream customers when the lateral is shut down for the work; PRS was
screened out as it is not feasible due to capacity limitations; and PLR was screened out as it is
cost prohibitive at a high level estimate compared to other feasible alternatives.The financial
analysis of ILI for the Cranbrook Loop 219 is shown in the table below.

AACE Estimate Class Class 3
Total Project Capital Costs, As-Spent, incl.

13,584
AFUDC & Removal ($000s)
PV of Post-Project Incremental Sustainment 1715
Capital - 66 years ($000s) ’
PV of Post-Project Incremental Sustainment 3 861
O&M - 66 years ($S000s) ’
PV of Incremental Revenue Requirement -

20,527
66 years (S000s)
Levelized Rate Impact - 66 years (%) 0.15%

With ILI at this lateral, there will be a launcher and a shared control valve assembly with the
lateral at the start of the Cranbrook loop, and a receiver assembly at the Cranbrook Gate
Station where the loop terminates.

1.1.26 Cranbrook Kimberley Loop 273

The Cranbrook Kimberley Loop 273 begins where the Cranbrook Lateral 168 and Cranbrook
Loop 219 end. This segment continues north to where the Cranbrook Kimberley Loop 219
begins.

Length of Pipeline (kilometres) 9.4
Outside Diameter(s) (millimetres) 273
Year of Construction 1992
ROW Width (metres) 9-18
Number of Residential 4,291
Customers Commercial 280

Industrial 4
Important Factors in Execution and Property:
Lifecycle Operation e Private properties

e ROW width at tie in is 8m
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e Crosses through Mission Hill golf course
Indigenous Community Consultation:

Shuswap Indian Band

Ktunaxa Nation Council*

Environmental:

Stream and wetland crossings
Proximity to sensitive riparian areas
Species at risk occurrences

Critical Habitat polygon for caribou
Ungulate winter range 4-006
Registered contaminated site

Archaeological:
Many archaeological sites
Three known archaeological sites on Mission Hills

golf course
1  * Akisgnuk First Nation, Lower Kootenay Band, St. Mary’s Indian Band, Tobacco Plains Indian
2 Band are collectively notified through Ktunaxa Nation Council.
3 FEl recommends ILI as the preferred alternative for the Cranbrook Kimberley 273 since all other
4  alternatives were previously screened out as discussed in Section 4.4.4 and 4.4.5 of the
5 Application: PLE was not feasible due to complex project execution as a result of the need to
6 excavate the entire length of the lateral; HSTP was not feasible as there is no practical means
7 to support downstream customers when the lateral is shut down for the work; PRS was
8 screened out as it is not feasible due to capacity limitations; and PLR was screened out as it is
9 cost prohibitive at a high level estimate compared to other feasible alternatives.The financial
10 analysis of ILI for the Cranbrook Kimberley Loop 273 is shown in the table below.
- _____wu_
AACE Estimate Class Class 3
Total Project Capital Costs, As-Spent, incl. 7932
AFUDC & Removal ($000s) ’
PV of Post-Project Incremental Sustainment 1357
Capital - 66 years ($000s) ’
PV of Post-Project Incremental Sustainment 1031
O&M - 66 years ($S000s) ’
PV of Incremental Revenue Requirement - 10,722
66 years (S000s)
11 Levelized Rate Impact - 66 years (%) 0.08%
12 With ILI at this lateral, there will be a launcher assembly at the start of the loop at Cranbrook
13  Gate Station and a receiver assembly at McPhee Station where the loop terminates.
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1.1.27 Cranbrook Kimberley Loop 219

The Cranbrook Kimberley Loop 219 begins where the Cranbrook Lateral 168 and Cranbrook
Loop 219 end. This segment starts where the Cranbrook Loop 273 ends in McPhee Station and
loops the initial 4 kilometres section of the Kimberley Lateral 168 where it ends at 6 Mile Road
Station.

Length of Pipeline (kilometres) 4.0
Outside Diameter(s) (millimetres) 219
Year of Construction 1992
ROW Width (metres) 12
Number of Residential 4,291
Customers Commercial 280
Industrial 4
Important Factors in Execution and Indigenous Community Consultation:
Lifecycle Operation e  Shuswap Indian Band

e Ktunaxa Nation Council*

Environmental:

e Stream crossings
Heron Rookery
Species at risk occurrences
Critical habitat polygon for caribou
Ungulate winter range 4-006

Archaeological:
e Moderate to high archaeological potential

* Akisgnuk First Nation, Lower Kootenay Band, St. Mary’s Indian Band, Tobacco Plains Indian
Band are collectively notified through Ktunaxa Nation Council.

FEI recommends ILI as the preferred alternative for the Cranbrook Kimberley Loop 219 since all
other alternatives were previously screened out as discussed in Section 4.4.4 and 4.4.5 of the
Application: PLE was not feasible due to complex project execution as a result of the need to
excavate the entire length of the lateral; HSTP was not feasible as there is no practical means
to support downstream customers when the lateral is shut down for the work; PRS was
screened out as it is not feasible due to capacity limitations; and PLR was screened out as it is
cost prohibitive at a high level estimate compared to other feasible alternatives.The financial
analysis for the Cranbrook Kimberley Loop 219 is shown in the table below.
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APPENDIX A

DETAILED DESCRIPTION OF TWENTY-NINE LATERALS

FORTIS BC

AACE Estimate Class Class 3

Total Project Capital Costs, As-Spent, incl.

AFUDC & Removal ($000s) 6,807
PV of Post-Project Incremental Sustainment 1334
Capital - 66 years ($000s) ’

PV of Post-Project Incremental Sustainment 491
O&M - 66 years (S000s)

PV of Incremental Revenue Requirement - 9164
66 years ($S000s) ’
Levelized Rate Impact - 66 years (%) 0.07%

With ILI at this lateral, there will be a launcher assembly at the start of the loop at the McPhee
Station and a receiver assembly at Six Mile Road Station where the loop terminates.

1.1.28 Kimberley Lateral 168

The Kimberley Lateral 168 begins at the same site where the Cranbrook Kimberley Loop 273
ends and the Cranbrook Kimberley Loop 219 begins. The Kimberley Lateral 168 follows the
Northstar Rails to Trails road through Wycliffe and continues north where the 168 millimetre
section ends in Ta Ta Creek. The lateral reduces to 114 millimetre and continues into the City
of Kimberley, home to approximately 4500 residents.

Length of Pipeline (kilometres) 20.6
Outside Diameter(s) (millimetres) 168
Year of Construction 1962
ROW Width (metres) 10
Number of Residential 4,291
Customers Commercial 280
Industrial 4
Important Factors in Execution and Operational Complexity:

Lifecycle Operation

e Crosses St Mary River
e Road and highway crossings

Property:
e Private properties

Indigenous Community Consultation:
e Shuswap Indian Band
e Ktunaxa Nation Council*

Environmental:
e Steam crossings

¢ ROW width down to 10m in one section

e Critical habitat polygons for

caribou and
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APPENDIX A FORTIS BC

DETAILED DESCRIPTION OF TWENTY-NINE LATERALS

woodpecker
e St Mary River crossing
e Species at risk occurrences
e Registered contaminated sites

Archaeological:
¢ Moderate to high archaeological potential

* Akisgnuk First Nation, Lower Kootenay Band, St. Mary’s Indian Band, Tobacco Plains Indian
Band are collectively notified through Ktunaxa Nation Council.

FEI recommends ILI as the preferred alternative for the Kimberley Lateral 168 since all other
alternatives were previously screened out as discussed in Section 4.4.4 and 4.4.5 of the
Application: PLE was not feasible due to complex project execution as a result of the need to
excavate the entire length of the lateral; HSTP was not feasible as there is no practical means
to support downstream customers when the lateral is shut down for the work; PRS was
screened out as it is not feasible due to capacity limitations; and PLR was screened out as it is
cost prohibitive at a high level estimate compared to other feasible alternatives.The financial
analysis for the Kimberly Lateral 168 is shown in the table below.

AACE Estimate Class Class 3
Total Project Capital Costs, As-Spent, incl.

19,612
AFUDC & Removal ($000s)
PV of Post-Project Incremental Sustainment 1452
Capital - 66 years ($000s) ’
PV of Post-Project Incremental Sustainment 5 558
O&M - 66 years ($S000s) ’
PV of Incremental Revenue Requirement -

23,329
66 years ($S000s)
Levelized Rate Impact - 66 years (%) 0.17%

With ILI at this lateral, there will be a launcher assembly at the McPhee Station and a receiver
assembly at Ta Ta Creek where the 168 millimetre section of Kimberley Lateral terminates and
reduces to 114 millimetres in outer diameter.

1.1.29 Skookumchuck Lateral 219

The Skookumchuck Lateral begins just north of Mission Wycliffe Road and Mellor Road in
Cranbrook. The Skookumchuck lateral heads north along Highway 95A and Highway 95 until it
reaches Skookumchuck Pulp mill.

Length of Pipeline (kilometres) 35.9
Outside Diameter(s) (millimetres) 219
Year of Construction 1968
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DETAILED DESCRIPTION OF TWENTY-NINE LATERALS

ROW Width (metres) 12
Number of Residential 75
Customers Commercial 1
Industrial 1
Important Factors in Execution and Operational Complexity:
Lifecycle Operation e Railway crossing

e Creek crossings

Property:
e Crown and private properties
¢ ROW width down to 10m in one section

Indigenous Community Consultation:
e Shuswap Indian Band
¢ Ktunaxa Nation Council*

Environmental:
e Stream and wetland crossings
e Critical habitat polygons for caribou and
woodpecker
e Species at risk occurrences
o Wildlife Habitat Area 4-117 for antelope brush/
bluebunch wheatgrass plant community
e Wildlife Habitat Areas 4-089 and 4-091 for
American Badger
Wildlife Habitat Area 4-068 for Long-billed Curlew
Ungulate Winter Ranges 4-008 and 4-006
Important Bird Area Skookumchuck Prairie
Registered contaminated site

Archaeological:

e Archaeological site near TaTa Creek
e Moderate to high archaeological potential

* Akisgnuk First Nation, Lower Kootenay Band, St. Mary’s Indian Band, Tobacco Plains Indian
Band are collectively notified through Ktunaxa Nation Council.

FEI recommends ILI as the preferred alternative for the Skookumchuck Lateral 219 since all
other alternatives were previously screened out as discussed in Section 4.4.4 and 4.4.5 of the
Application: PLE was not feasible due to complex project execution as a result of the need to
excavate the entire length of the lateral; HSTP was not feasible as there is no practical means
to support downstream customers when the lateral is shut down for the work; PRS was
screened out as it is not feasible due to capacity limitations; and PLR was screened out as it is
cost prohibitive at a high level estimate compared to other feasible alternatives.The financial
analysis of ILI for the Skookumchuck Lateral 219 is shown in the table below.
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DETAILED DESCRIPTION OF TWENTY-NINE LATERALS

FORTIS BC

AACE Estimate Class Class 3
Total Project Capital Costs, As-Spent, incl. 7 942
AFUDC & Removal ($000s) ’

PV of Post-Project Incremental Sustainment 1646
Capital - 66 years ($000s) ’

PV of Post-Project Incremental Sustainment 3 895
O&M - 66 years ($S000s) ’

PV of Incremental Revenue Requirement - 13,794
66 years ($S000s)

Levelized Rate Impact - 66 years (%) 0.10%

With ILI at this lateral, there will be a launcher assembly at the start of the Skookumchuck lateral
where it ties into the Kimberley lateral, and a receiver assembly at the Skookumchuck Pulp Mill

station at the end of the lateral.

PAGE 49



Appendix B

LATERALS FEED BY SUPPLIER



N

10
11
12
13
14
15
16
17
18

APPENDIX B
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FORTIS BC

1. INLAND GAS UPGRADES LATERALS

The laterals that are in the scope of the project are supplied by three systems, Enbridge,

TransCanada Pipeline and FEI’s Interior Transmission System (ITS).

1.1

ENBRIDGE LATERALS

The Enbridge mainline runs north to south through the province and supplies the following
laterals:

Mackenzie Lateral 168
Mackenzie Loop 168

BC Forest Products Lateral 168
Cariboo Pulp Lateral 168
Northwood Pulp Lateral 168
Northwood Pulp Loop 219
Prince George 3 Lateral 219
Prince George 1 Lateral 168
Prince George Pulp Lateral 168
Husky Oil Lateral 168

Prince George 2 Lateral 168/219
Williams Lake Loop 168

PaGce 1



FORTIS BC

APPENDIX B
LATERALS FEED BY SUPPLIER

Figure B-1: FEl laterals supplied by Enbridge

Fort Nelson Gate Station

Taylor Compressor Station

BC Forest Products Lateral 168

Mackenzie Lateral/Loop 168

NW Pulp Loop 219, NW Pulp Lat 168, PG 3 Lat 219
PG1 Lat 168, PG Pulp Lat 168, Husky Oil Lat 168
Prince George 2 Lateral 168

Cariboo Pulp Lateral 168

Williams Lake Loop 168

Savona Compressor Station

Kingsvale Compressor Station

Huntingdon Control Station

1.2 TRANSCANADA PIPELINE LATERALS

The laterals supplied by the TransCanada pipeline are as follows:

o Fording Lateral 219/168
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e Elkview Lateral 168

e Cranbrook Lateral 168

e Cranbrook Loop 219

e Cranbrook Kimberley Loop 273
e Cranbrook Kimberley Loop 219
e Kimberley Lateral 168

e Skookumchuck Lateral 168

Figure B-2: FEl laterals supplied by TransCanada pipeline

Fording Coal Station

Line Creek Lateral 114

Skookumchuck Pulp Mill

Elkview Lateral 168

Fording Lateral 219/168

Kimberley Gate Station

Skookumchuck Lateral 219 \

Byron Creek Lateral 114

Cranbrook Kimberley Loop 219
Kimberley Lateral 168

Cranbrook Kimberley Loop 273

Galloway Lateral 60

Fernie Lateral 88/168

Cranbrook Loop 219 Cranbrook Lateral 168
ranbrook Latera *Elko Lateral 88

Cranbrook TransCanada Pipeline Tap
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FORTIS BC

1.3 FE/’Ss INTERIOR TRANSMISSION SYSTEM LATERALS

FEI has a mainline system that bridges between the Enbridge system and the TransCanada
pipeline system. This mainline system is called the Interior Transmission System (ITS). The
laterals supplied by the ITS are:

Savona Control Station

Trail Lateral 168
Celgar Lateral 168

Castlegar Nelson 168

Kelowna 1 Loop 219

Coldstream Loop 168

Coldstream Lateral

219

Salmon Arm Loop 168

Salmon Arm 3 Lateral 168

Kamloops 1 Lateral/Loop 168

Figure B-3: FEl laterals supplied by Interior Transmission System

Chase Gate Station

Kamloops 1

Kingsvale Compressor Station

Loop, Lateral 168

Sorrento Gate Station

Osoyoos Gate Station

Salmon Arm 3 Lateral 168

Salmon Arm Loop 168

Kelowna 1 Loop 219

Celgar Lateral 168

Trail Lateral 168

Coldstream Lateral 219, Coldstream Loop 168

Castlegar Nelson 168

Nelson Gate Station

East Kootenay Exchange
TransCanada Pipeline Tap
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Role of the

BC OIL AND GAS COMMISSION

-|-he BC Qil and Gas Commission (Commission) is « o Fort Nelson
the provincial regulatory agency with responsibilities
P . .g i gy . p . Fort St. John [
for regulating oil and gas activities in British Columbia,
including exploration, development, pipeline transportation \ Dawson Creek [l
and reclamation. \ Terrace
Prince George [
The Commission’s core services include reviewing and Kelowna
assessing applications for industry activity, consultin
9 app v y g Victoria [l

with First Nations, cooperating with partner agencies, and
ensuring industry complies with provincial legislation and
all regulatory requirements. The public interest is protected
by ensuring public safety, respecting those affected by

oil and gas activities, conserving the environment, and
ensuring equitable participation in production.

For general information about the Commission, please
visit www.bcogc.ca or phone 250-794-5200.

The Commission’s workforce consists of 250 employees operating out of seven locations -

Fort Nelson, Fort St. John, Dawson Creek, Terrace, Prince George, Kelowna and Victoria, with the largest number

of employees concentrated in Fort St. John, the heart of oil and gas activity in the province. The offices in Fort Nelson and

Dawson Creek ensure the Commission’s presence in the communities of the Horn River Basin and Montney gas plays respectively.
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To provide oil and gas regulatory
excellence for British Columbia’s
changing energy future.
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INTRODUCTION

PURPOSE OF REPORT

British Columbia’s oil and gas industry depends on
pipelines for the distribution of products such as natural
gas, water and oil. Pipelines are recognized as a safe
and economical mode of transportation, and secure
operation is essential to protecting public safety and the
environment.

This report provides a statistical overview of pipelines
regulated by the Commission in the 2016 calendar year.

It includes data on types of pipelines, lengths, uses and
overall pipeline incident rates. The multi-stage lifecycle of
a pipeline is explained, and incident response protocols
are outlined. It also summarizes the Integrity Management
Program, a documented framework outlining the practices
by which operators test and maintain pipelines to mitigate
potential integrity issues.

Previous annual pipeline performance summaries can be
found on the Commission’s website at https://www.bcogc.
calpublications/Reports.

2016 PIPELINE PERFORMANCE ANNUAL REPORT

PIPELINE REGULATION

The Commission’s jurisdiction extends to the majority

of pipelines in British Columbia, as defined in legislation
by the Oil and Gas Activities Act (OGAA). Activities
regulated by the Commission extend throughout the
lifecycle of a pipeline, and include pre-activity consultation
and notification, permitting, construction, operation,
maintenance and abandonment. Pipelines not under the
Commission’s jurisdiction include those crossing
provincial and/or national borders and gas utility
pipelines, are not addressed in this report.

Pipelines are regulated under the Pipeline Regulation,
which states they must be operated and maintained

in accordance with CSA Z662 - Qil and Gas Pipeline
Systems. CSA Z662 is a national standard developed
and maintained by the Canadian Standards Association
(CSA) and covers the design, construction, operation and
maintenance of oil and gas industry pipeline systems.

It is required that operators comply with other applicable

regulations including the Environmental Protection and
Management Regulation, Consultation and Notification
Regulation, Pipeline Crossings Regulation, and

Emergency Management Regulation.

The Commission is additionally responsible for provincial
authorizations involving the Land Act, Water Sustainability
Act, and the Forest Act for pipeline right-of-ways, roads,
land clearing and other minor works.

The Legislation page of the Commission website provides
the full list of acts and regulations governing oil and gas
activities in the province.


 https://www.bcogc.ca/publications/Reports
 https://www.bcogc.ca/publications/Reports
http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/00_08036_01
http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/281_2010
http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/200_2010
http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/200_2010
http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/1976694347
http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/1976694347
http://www.bclaws.ca/civix/document/id/complete/statreg/147_2012
http://www.bclaws.ca/civix/document/id/complete/statreg/204_2013
https://www.bcogc.ca/legislation

PIPELINE INVENTORY
44,552 KILOMETRES

The Commission’s annual Oil and Gas Reserves and
Production reports have shown an upward trend in
production year-over-year, with gas production almost
doubling since 2010. This upturn contributes to increased
pipeline capacity requirements and a gradual rise in the
total number of pipelines.

The Commission currently regulates 44,552 kilometres
(km) of pipelines in British Columbia. Pipelines transport a
number of refined and unrefined products including natural
gas, sour natural gas, liquid hydrocarbons (such as crude
oil and high vapour pressure hydrocarbons), water and
other miscellaneous gases. Eighty per cent of the pipelines
regulated by the Commission transport natural gas, while
approximately 10 per cent carry liquid hydrocarbons. The
remainder carry water or other gases or liquids. Pipeline
definitions and product classifications are available on
page 14.

As shown in Table 1, the total length of pipelines in the
province in 2016 was 44,552 km. This is a net addition of
968 km of total registered pipelines (starting operation or
reactivated) over the previous year. Deactivated pipelines
increased by 690 km while abandoned pipelines increased
by 230 km. Operating pipelines in 2016 only slightly
increased by 48 km.

TABLE 1: TOTAL LENGTHS OF PIPELINES BY TYPE AND STATUS (IN KILOMETRES)

TYPE TOTAL OPERATING DEACTIVATED ABANDONED
Natural Gas 21,773 19,843 1,162 768
Sour Natural Gas 14,062 12,103 1,595 364
Water 3,557 3,177 198 182
Liquid Hydrocarbons 4,816 3,953 577 286
*Qther 344 287 47 10
2016 GRAND TOTAL 44,552 39,363 3,579 1,610
*'Other’ category shows lower 2016 totals due to reclassification of some product types into ‘Liquid Hydrocarbons’ category.
Natural Gas 21,117 19,503 959 655
Sour Natural Gas 13,997 12,440 1,240 317
Water 3,450 3,146 138 166
Liquid Hydrocarbons 2,876 2,404 320 150
Other 2,143 1,821 231 92
2015 GRAND TOTAL 43,584 39,315 2,889 1,380
Natural Gas 20,865 19,564 703 598
Sour Natural Gas 13,739 12,715 763 261
Water 3,205 3,000 61 144
**Crude 0il 2,336 2,073 168 95
**HYP 358 302 10 46
Other 2,178 1,927 71 180

**Crude Oil and high vapour pressure (HVP) categories combined into Liquid Hydrocarbon category post 2014.
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PIPELINE LIFECYCLE

MULTI-STAGE PLANNING

From the creation of a preliminary pipeline plan, performed, and equipment and operations are regularly tested. Should any
through construction and inspections, to deactivation deficiencies be identified at a site, the Commission may order the operator to
and abandonment, the lifecycle provided here depicts cease activities as necessary until appropriate actions are performed to safely
the multiple stages of a typical pipeline from initial land resume operations.

surveys to final site restoration.
As detailed in the Commission’s mandate, and considering the many stages of a

At the outset, Commission decision makers conduct pipeline’s lifecycle, the protection of public safety is top priority. Permit holders are
a comprehensive review of each pipeline application required to report to the Commission before, during and upon completion of their
for engineering standards, legal requirements, and oil and gas activities. The framework under which pipelines are operated includes
for environmental and public safety considerations. such initiatives as the pipeline Integrity Management Program (IMP), designed to
The Commission ensures proponents have conducted help prevent spills before they happen. IMPs are described on page 8.

consultations with land owners and other rights
holders on pipeline projects that will directly affect

them, including the legal obligation to consult and LAND SURVEY. Land and airspace are measured to establish property
accommodate First Nations. boundaries, topograhpy, and land features, and to develop surface maps.
If a pipeline application is approved, Commission .

PIPELINE PLAN. A preliminary pipeline plan is prepared,
utilizing survey data to propose a safe, informed
and responsible pipeline route.

specialists may set permit conditions as necessary
to protect key environmental assets, such as water,
wildlife and forest values. A significant component
of the Commission’s framework for managing .
the impacts of oil and gas development on the

environment is Area-based Analysis, described on the

Commission website.

CONSULTATION AND NOTIFICATION. Stakeholder
engagement begins; the Commission is accountable
. for ensuring consultation is appropriate and adequate.

The Commission then monitors the project throughout . SITE ASSESSMENT. Pipeline route is
its lifecycle, confirming thorough inspections are determined, taking into account such matters

as soil handling and conservation, aquifer
_ 2016 PIPELINE PERFORMANCE ANNUAL REPORT

protection, archaeological sites, and eventual
site restoration considerations.


https://www.bcogc.ca/first-nations
https://www.bcogc.ca/public-zone/area-based-analysis-aba
https://www.bcogc.ca/public-zone/public-engagement
https://www.bcogc.ca/public-zone/public-engagement

@ INTEGRITY MANAGEMENT

DEACTIVATION
@ DECOMMISSIONING ® PROGRAM REVIEW

® REMEDIATION > i The Commission evaluates deactivation During the operating life of the pipeline
The Commission reviews requests for appropriate maintenance uring perating 1l pIpefine,

Soil stability, abandonment (removal from and moritoring measures. to brevent the Commission will review a company’s IMP
productivity and service) requests to ensure oF minimize adgverse sffocts wr;ﬂIe the and any incidents and repairs that occur.
vegetation are safety considerations and ineline remains idle

restored as required habitat and land restoration a ' -

under legislation. plans are fully incorporated. s

@ SAFE PIPELINE
OPERATION
Safety considerations
begin at the initial design

stage and are expected
OIL AND GAS ACTIVITY STAGES 0 be maintained through

For more details regarding oil and gas activity donment and final
stages, a Land Owner’s Information Guide is N.
available on the Commission website.

. GOING LIVE
The Commission receives notice the

SITE PREPARATIO RS pipeline has been properly tested

PERMIT APPLICATION CONSTRUCTION AND INSPECTIO

SUBMISSION : . ) and the transporting of petroleum,
Applications undergo EMERGENCY PLANNING :\;eagznﬁg:instsi(lt:]”rzgecr?l:it:;:;t'on’ natural gas, soIids,. wafter or other
a thorough technical ZONES are established right to inspect the constrCHETN sul?star)ces to dest.lnatlons such as
screening to ensure the around facilities, process, watching for COmpl A refmgngs, processing plants,

plans are safe and designs pipelines, and wells, with Ieéislation and an e or shipping points begins.

are compliant with and pre-determined approval conditions.

regulations prior to being Emergency Response

considered for approval. Plans are created. .
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INTEGRITY MANAGEMENT PROGRAM

COMPLIANCE ASSURANCE

To prevent and reduce pipeline incidents, the Pipeline
Regulation requires all pipeline operators in the province
implement an Integrity Management Program (IMP).
Pipeline IMPs are documented programs specifying

the processes and practices used by pipeline operators
to ensure public safety, environmental protection, and
operational reliability. The IMP programs incorporate a
management system approach.

As per the B.C. Pipeline Regulation (PR), Section 7, every
pipeline permit holder planning, designing, constructing,
operating, maintaining or abandoning pipeline
infrastructure within the province must have developed
and implemented IMPs. Compliance protocols are
available to operators, outlining Commission expectations
and operating requirements, and guiding them in
developing, implementing and maintaining effective IMPs.

The Commission has been assessing the effectiveness

of permit holders’ IMP programs since 2011. The

pipeline IMP compliance assurance process consists

of three phases (Figure 1). The first phase is a self-
assessment, completed by the operator and submitted

to the Commission. The second phase consists of an
assessment meeting, where findings from the pipeline
IMP assessment are reviewed face-to-face with the permit
holder, with subsequent meetings arranged as necessary.
The third phase allows for corrective action plans and

2016 PIPELINE PERFORMANCE ANNUAL REPORT

follow ups. Details of the compliance assurance process
and the scope of the protocol can be viewed on the
Commission website.

During 2016, the Commission assessed the IMP programs
of 19 pipeline operators. Where non-compliances were
identified, operators were required to develop and
implement corrective actions to rectify the deficiencies.

FIGURE 1:

The Commission monitors and assesses all corrective
actions to ensure all non-compliance is fully resolved.

The Commission will continue to undertake IMP
compliance assessments for all B.C. pipeline operators,
engaging with companies to improve the design,
construction, operation and maintenance of pipelines,
including older, legacy pipes.

COMPLIANCE ASSURANCE PROCESS - PIPELINE INTEGRITY MANAGEMENT PROGRAM

Commission selects

PHASE 1 and invites operators
to kick-off meeting
Commission reviews

PHASE 2 self-assessmentand [

supporting documents

Kick-off meeting

selected operators

Operators complete
and submit
self-assessment

held for

Commission submits
findings and
assessment report

Assessment
meeting

Operators submit
PHASE 3
(CAP)

i

v

Commission reviews CAP

Corrective Action Plan > submission until fully

resolved

|



https://www.bcogc.ca/industry-zone/integrity-management-program-compliance-assurance

PIPELINE INCIDENTS

AND EMERGENCY RESPONSE PROGRAMS

To coordinate and prepare for incidents in advance,
permit holders must develop and maintain emergency
response programs and response contingency plans
(ERPs), as directed in the Emergency Management
Regulation (EMR).

Emergency response programs guide the creation,
management and implementation of a permit holder’s
ERPs, allowing for quick access to critical information,
coordination of multiple-responder activities, and
identification of predetermined equipment and services
available for deployment in an emergency. They equip
incident responders with hands-on training and emergency
response exercises, ensuring personnel understand their
incident command structure, communication methods, and
responsibilities in an emergency event.

The Commission’s Security and Emergency Management
Branch regularly audits ERPs to ensure consistent
compliance with the EMR, and oversees and may
participate in permit holder emergency response
exercises. Should a permit holder’s emergency protocols
fail to meet requirements, the Commission may utilize
compliance and enforcement actions, which may include
issuing orders, penalties, or shutting-in a pipeline system.

The requirements in the EMR are designed to create a
framework for the protection of the public, emergency
responders, property and the environment from incidents

occurring due to oil and gas activities. Although
emergency preparation, equipment and protocols help
reduce the rate of incidents, the Commission strives to
continually improve emergency management measures.

2016 INCIDENTS

In 2016 there were 26 incidents on pipelines regulated
by the Commission', however not all led to the release
of a product. Table 2 shows an overall incident frequency
of 0.58 for every 1,000 km of pipelines, a significant
decrease from 1.03 in 2015.

As stated, not all incidents result in a spill or release
of a product. In 2010 the implementation of OGAA
led to broader reporting criteria, meaning all incidents
—including those that have the potential to affect the

integrity of a pipeline but did not cause spillage — must
be reported.

Additional information regarding emergency response
and management, including guidelines and forms, is
available on the Commission’s Emergency Response
and Safety webpage.

The Emergency Management
Regulation outlines several
requirements for creating an

emergency response plan framework,
establishing a comprehensive
approach that addresses prevention,
mitigation, preparedness, response,
and recovery components.

TABLE 2: TOTAL NUMBER OF INCIDENTS

PER 1,000 KM OF PIPELINE INVENTORY 2012 2013 2014 2015 2016
40,125 40,392 42,681 43,584 44,552
38 42 45 26

INCIDENT FREQUENCY (PER/1,000 KM) 0.67

0.94 0.98 1.03 0.58

' These incidents apply only to events on operating pipelines. Incidents that occur prior to a line going active (such as during construction
or pressure testing) and some near misses have not been included. There were 25 incidents related to construction in 2016.
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INCIDENT RESPONSE

AND ENFORCEMENT ACTIONS

An incident is defined as a present or imminent event or
circumstance, resulting from an oil and gas activity that

is outside the scope of normal operations, and may or
may not be an emergency. Operators must communicate
all reportable incidents to the Commission. Non-minor
incidents must be reported immediately (within 1 hour),
and minor incidents must be reported within 24 hours. The
Commission’s Incident Classification Matrix outlines spill
reporting criteria, and how incident levels are assessed,
determined and reported.

Any person aware spillage is occurring, or believes there
is the potential for spillage, can provide assistance by
calling the operating company indicated on the signage
and identifying the location of the pipeline, or by calling the

Commission’s 24/7 emergency number at 1-800-663-3456.

The Commission responds to all incidents, establishing
communication with the operator, confirming the incident

level, and assessing the operator’s response. Commission
staff further determine what remedial actions must be taken,
whether a pipeline can continue to operate safely, and
whether compliance or enforcement actions are required.

Subsequent incident investigations allow the Commission to
confirm the cause and any contributing factors, and whether
repairs or solutions should be broadly communicated to all
other operators to prevent similar incidents from occuring.
Inspections may also be triggered by public enquiries and
incidents reported to the Commission.

When required, Orders, tickets and/or penalties are

issued to the operator. The Commission is committed to
publishing its enforcement actions on its website in a timely
and transparent manner by way of its Compliance and
Enforcement page, and through quarterly enforcement
action summary publications.

ORDERS - issued if an operator fails

to comply with 0GAA, associated
regulations, permits or authorizations,
a previous Order, or to deal with issues
of public safety or protection of the
environment.

TICKETS - issued under the authority
of provincial acts, including the Water
Sustainability Act.

ADMINISTRATIVE PENALTIES - levied
in the event of a contravention of 0GAA.

CHARGES - recommended to Crown
counsel for prosecution and possible
court conviction.

REPORT LOCATION AND

REMEDIATE any SEVERITY of spillage and

CONTAIN AND Tt
affected land or any contributing damage or
PROMPTLY REPORT REMEDY the cause ELIMINATE the body of water, malfunction.
any damage or @, orsource of spillage spillage.
PREVENT @) malfunction that if any occurs.

[ ) .
< spillage. could cause spillage.

s must be taken (Sec. 37, OGAA).

ge t g acti
" an i |C|de‘ 1t leSUtS | la ) e ‘0‘0“ tion
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The Commission responds to urgent safety complaints within 3 Ominutes, 24/7, year-round.

In 2016, there were 2 6 incidents on pipelines reqgulated by the Commission,
half the amount of the previous year and the lowest in five years.

The number of reported incidents in 2016 was 0 ° 8
per every 1,000 km-of pipeline.

(

The Commission completed over 2 60 _ .
pipeline inspections in 2016. | . : ; SITE CLEANUP
~1 B | AND REMEDIATION

must be approved

by the Commission,

and incident causes

investigated and

. 7 resolved prior to

- o o g > 7 £ s . pipeline operations
.y o s ‘uin - B » : resuming.

\ =~

COMMISSION INSPECTORS o

\".

ON-CALL EMERGENCY OFFICER MAY ATTEND onsite during 's SUUHE POST-INCIDENT
confirms severity and determines the response, depending on >

appropriate level of Commission the nature of the incident. REPORTS must be
response. p Pp— submitted by the

operator within

60 days identifying

the root cause of the
failure and any repair
methods, operational

changes, or design
modifications that
may be required.



RELEASES AND SPILLS

2016 STATISTICS

In terms of incidents that involved a release or spil,
Table 3 shows sour natural gas pipelines had the lowest

incident rate with a frequency of 0.21 per 1,000 kilometres.

Pipelines conveying product labeled as ‘Other’ transport
miscellaneous liquids or gases, and had one incident. This
category can also include service liquids and gases such
as water/methanol mix and inert nitrogen gas.

In the event of a pipeline gas release or liquid spill, the
Commission ensures complete clean up and remediation
by the company, and that all problems are fixed before
operations resume.

The largest gas release from a pipeline in 2016 was a
17,800 m? release of dry, sweet gas in the city of Surrey.
The cause of the incident was a landowner excavation
that damaged a farm tap and caused the gas release.
Controlled excavation and exposure of the primary service

tee allowed for isolation of the flow of gas, and
the damaged section was replaced with new pipe.

The largest liquid spill from a pipeline in 2016 was

250 m?® of produced water in the Clarke Lake region south
of Fort Nelson. The operator activated its emergency
response plan and shut-in the pipeline. A full incident
assessment was conducted. The cause of failure was
found to be external corrosion. The spill was cleaned up
and the ruptured pipe was replaced with new pipe. An
internal, instrumented pipe inspection was performed on
the entire pipeline.

INCIDENT CAUSES

Table 4 shows metal loss was the leading cause of
pipeline incidents in 2016, contributing to 12 incidents.
External interference was the second leading cause of

TYPE OF # OF INCIDENTS LENGTH OF FREQUENCY
PIPELINE WITH RELEASE  PIPELINE (KM)  (PER 1,000 KM)

3 14,062 0.21
NATURAL GAS 7 21,773 0.32 | TABLE 3:
LIQUID HYDROCARBONS 6 4,816 1.25 | TOTAL NUMBER OF

INCIDENTS WITH RELEASE

WATER 6 3,357 169 | bER 1000 KM BY TYPE
OTHER 1 344 2.91 | OF PIPELINE IN 2016

2016 PIPELINE PERFORMANCE ANNUAL REPORT

failures contributing to seven incidents. The interactive
web-based BCOGC Incident Map provides the location
of pipeline incidents dating back to 2009. It includes data
on pipeline spills, releases, and damage to active and
discontinued pipelines, including the status of incidents.

MOVING FORWARD

With 2016 being a low year for activity levels, and industry
activity expected to return to higher historical averages,
the Commission’s number one goal is the continued
refinement of safety standards through enhanced
preparedness, prevention, response, and partnerships.

As tools are developed and operationalized to elevate
pipeline performance, spill preparedness and emergency
response capabilities, lessons learned will continue to

be shared across the Commission and with stakeholders
and experts throughout industry to successfully meet the
demands of a strong safety culture.


https://www.bcogc.ca/public-zone/bcogc-incident-map

TABLE 4: CLASSIFICATION OF PIPELINE FAILURES

INCIDENT CAUSE DEFINITION 2016 2015 2014 2013 2012 2011

METAL LOSS Wall thickness reduction due, for example
but not exclusively, to corrosion

CORROSION METAL LOSS 12 25 21 22 12 17

PIPELINE/EQUIPMENT FAILURE

CRACKING IN PIPE Mechanically driven or environmentally assisted 1 0 3 0 1 0
cracking of the pipe

PIPE FITTINGS/JOINT FAILURE Failure in valve, weld, flange, etc. 3 4 4 6

MISCELLANEOUS EQUIPMENT Failure in tank, compressor, etc. 0 0 1 0

TOTAL CRACKING 4 3 4 6 6

EXTERNAL INTERFERENCE External activities causing damage to pipe

THIRD PARTY INTERFERENCE Interference by someone other than operating 5 3 1 5 2 1
company or its employees/contractors

COMPANY Interference by operating company or its employees/ 2 4 8 4 1 5
contractors

VANDALISM Interference caused willfully by someone through 0 0 0 0 0 0

TOTAL EXTERNAL attempted theft of service fluid

INTERFERENCE 7 7 9 9 3 6

MATERIAL MANUFACTURING Defects in the fitting, construction or components 1 1 1 2 0 2

OR CONSTRUCTION

GEOTECHNICAL FAILURE Loss of integrity due to geotechnical effect, for 1 2 8 1 4 2
example, slope movement or weather

OTHER CAUSES

IMPROPER OPERATION Decision error made by operating company 1 5 0 0 2 1
during service

OVERPRESSURE Failure caused due to overpressure of pipe 0 0 0 0 0 0

TOTAL OTHER CAUSES 1 0 0 0 2 1

TOTAL INCIDENTS 26 45 42 38 27 34

2016 PIPELINE PERFORMANCE ANNUAL REPORT




PIPELINES DEFINED

PIPELINE: pipelines regulated by the Commission are defined
in OGAA (except in Section 9) as piping through which any of
the following is conveyed or transported:

Petroleum or natural gas.

Water produced in relation to the production of petroleum
or natural gas or conveyed to or from a facility for disposal
into a pool or storage reservoir.

Solids.

Substances prescribed under Section 133(2)(v) of the
Petroleum and Natural Gas Act.

Other prescribed substances.

The scope of the definition also includes installations and
facilities associated with the piping, but does not include:

« Piping used to transmit natural gas at less than 700
kilopascals (kPa) to consumers by a gas utility as
defined in the Gas Utility Act.

* A well head.
* Anything else that is prescribed.

ABANDONED PIPELINE: pipelines removed from service and
not maintained for a later return to service.

DEACTIVATED PIPELINE: pipelines removed from service but
maintained for a later return to service.

OPERATING PIPELINE: pipelines actively used for the transport
of fluids related to oil and gas operations, and piping that has
been suspended from service for less than 18 months but not
formally deactivated.

2016 PIPELINE PERFORMANCE ANNUAL REPORT

PRODUCT CLASSIFICATIONS

CRUDE OIL: crude oil, sour crude and low-vapour-pressure
hydrocarbons.

LIQUEFIED NATURAL GAS: natural gas in its liquid form,
achieved through cooling. The cooling process can reduce the
volume of gas by 600 times, allowing for efficient tranport.
Includes sweet gas and fuel gas.

NATURAL GAS: includes natural gas, sweet gas, and fuel gas.

Consisting mostly of methane, natural gas is a colourless,
odourless, flammable gaseous hydrocarbon.

OTHER: miscellaneous gases and liquids, condensate and oil
emulsion/effluent.

SOUR NATURAL GAS: natural gas with a hydrogen sulphide
(H,S) partial pressure greater than 0.3 kilopascals.

OTHER

HIGH-VAPOUR PRESSURE (HVP) HYDROCARBONS:
examples include ethylene, propane, pentanes and liquid
ethane. These products can quickly convert to gaseous form at
atmospheric pressure.

INCIDENT: for the purposes of this report, a present or
imminent event or circumstance, resulting from an oil and gas
activity that is outside the scope of normal operations, and may
or may not be an emergency.

LOW-VAPOUR PRESSURE (LVP) HYDROCARBONS: these
products flow through pipelines in liquid or quasi-liquid form at
a lower pressure than HVP hydrocarbons. Examples include oil,
heavy oil, and synthetic oil.

m?3: a measure of volume - cubic metres; Tm x Tm x1m; 1,000
litres.

PIPELINE PERMIT: a permit that includes permission to
construct, maintain, and operate a pipeline.

SHUT-IN: the isolation or closure of a well zone, a pipeline or
a facility. For example, the temporary shut-in of a well allows
for the analysis of such factors as a well’s productive capacity,
pressure, and permeability.

SPILL: as defined in 0GAA; petroleum, natural gas, oil, solids or
other substances escaping, leaking, or spilling from a pipeline,
well, shot hole, flow line, or facility (or any source apparently
associated with any of those substances).

WATER: freshwater, produced water, salt water and sour water.
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OGC INCIDENT CLASSIFICATION MATRIX



[® INCIDENT CLASSIFICATION MATRIX

Instructions: Start at the top and continue down until you check off any one box in both consequence and
probability to determine the incident classification. This matrix is required as an attachment upon submission
of an incident through the Online Minor Incident Reporting System.

TABLE 1. CONSEQUENCE RANKING

RANK CONSEQUENCE (any one of the following)
4 [[IMajor on site equipment or infrastructure loss
[IMajor act of violence, sabotage, or terrorism which impacts permit holder assets
[CJreportable liquid spill beyond site, uncontained and affecting environment
[[]Gas release beyond site affecting public safety
3 [CIThreats of violence, sabotage, or terrorism
[JReportable liquid spill or gas release beyond site, potentially affecting public safety, environment, or property
[CJHAZMAT worker exposure exceeding allowable
[CIMajor on site equipment failure
2 [IMajor on site equipment damage
[CJA security breach that has potential to impact people, property or the environment
[CJReportable liquid spill or gas release potentially or beyond site, not affecting public safety, environment, or
property
1 [CIModerate on site equipment damage
[CJA security breach that impacts oil and gas assets
[CJReportable liquid spill or gas release on location
[]**Occurrence of magnitude 4.0 or greater induced earthquake within 3 km of oil and gas operations or any
earthquake which is felt on surface within a 3 km radius of oil and gas operations
0 [[INo consequential impacts

** For this consequence criteria, a probability score of 2 or higher must be used.

TABLE 2. PROBABILITY RANKING

RANK PROBABILITY (any one of the following)
4 [CJuncontrolled, with control unlikely in near term
3 [IEscalation possible; under or imminent control
2 [CJEscalation unlikely; controlled or likely imminent control
1 [CIEscalation highly unlikely; controlled or imminent control
0 [Iwill not escalate; no hazard; no monitoring required
TABLE 3. INCIDENT RISK SCORE AND CLASSIFICATION
CONSEQUENCE + PROBABILITY = RISK SCORE (this must be completed)
RISK SCORE ASSESSMENT RESULT

Notification Only; permit holder must notify the Commission online within 24 hours using the Form A:
Minor Incident Notification Form. In addition to Form A, spills must also be reported to EMBC.

Level-1 Emergency; immediate notification (call EMBC)

Level-2 Emergency; immediate notification (call EMBC)

Level-3 Emergency; immediate notification (call EMBC)

SEE OVER

Updated: 08-Sept-2017
Effective: 08-Sept-2017



SPILL REPORTING CRITERIA

Where the permit holder holds or maintains rights, the permit holder must report
to the BC Oil and Gas Commission, all spills of materials as identified below:

A spill or release of any amount of materials which impacts water ways

Hydrocarbons; 100 litres where the hydrocarbon contains no toxic
materials and does not impact water ways

Produced/salt water; 200 litres where the fluid contains no toxic materials
Fresh water; 10,000 litres
Drilling or invert mud; 100 litres

Sour Natural gas; 10Kg or 15 m3 by volume where operating pressure is
>100 PSI

Condensate; 100 litres

Any fluid including hydrocarbons, drilling fluids, invert mud, effluent,
emulsions, etc. which contain toxic substances; 25 litres

Please refer to the BC Environmental Management Act; Spill Reporting
Regulation, Schedule “Reporting Levels for Certain Substances” for determining
reportable spillage amounts of other substances:

OTHER REPORTABLE INCIDENTS

The Commission’s Incident Risk Classification Matrix is designed to assist permit
holders in determining which incidents must be reported. However, some
incidents, which do occur, may not meet the criteria outlined in the Incident
Classification Matrix but still require notification to the Commission as a minor
notification. These include the following:

Updated: 08-Sept-2017
Effective:08-Sept-2017

Spills or release of hazardous substances which are not provincially
regulated, such as radioactive substances;
Major damage to oil and gas roads or road structures;
Drilling kicks when any one of the following occur:

» pit gain of 3 m3 or greater

= casing pressure 85% of MA

= 50% out of hole when kicked

= well taking fluid (LC)

= associated spill

= general situation deterioration, i.e. leaks, equipment failure, unable

to circulate, etc

Pipeline incidents, such as spills during construction phase, exposed pipe
caused by flooding, pipeline over pressure, failure (without release) of any
pressure control or ESD device during operations
Security related issues which are relatively minor; such information may
be required for tracking and monitoring purposes only
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Appendix E

DETAILED DESCRIPTION OF ILI PROCESS
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DETAILED DESCRIPTION OF IN-LINE INSPECTION PROCESS

1. DETAILED DESCRIPTION OF IN-LINE INSPECTION (ILI) PROCESS

The nine steps that comprise an in-line inspection are as follows:

1. Retrofits;

2. Construction verification;

3. ILI tool selection;

4. Pipeline cleaning;

5. ILI tool runs;

6. Data analysis;

7. Digs and repairs;

8. ILI tool validation; and

9. Determination of ILI re-inspection interval.

An in-line inspection of a particular pipeline relies on all 9 steps; however, it is possible that
steps 1 and 2 may not be required each time an ILI is undertaken.

1.1 RETROFITS

As described above, a pipeline not designed for ILI must be retrofitted to remove any
obstructions that may impede ILI tool passage through a pipeline. An obstruction could cause
the ILI tool to become stuck, result in damage to the ILI tool or could cause speed fluctuations
that exceed tool specifications, resulting in subsequent degradation or loss of data. Retrofits
may also be required over the lifecycle of the pipeline as tool lengths and other tool
specifications change with time.

1.2 CONSTRUCTION VERIFICATION

Upon completion of a retrofit, it is necessary to verify that obstructions were removed. A gauge
plate tool or simple caliper tool is used to identify any obstructions that may remain in a given
pipeline.  Verification is important because pipeline records may not contain adequate
documentation of all possible obstructions or pipeline damage could have resulted in a pipeline
obstruction.

1.3 /L] TooL SELECTION

There are a number of types of inline inspection tools that can be used to detect a variety of
pipeline imperfections. Tools currently utilized by FEI are as follows:

PaGce 1
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DETAILED DESCRIPTION OF IN-LINE INSPECTION PROCESS

o High resolution magnetic flux leakage (MFL) metal loss tools capable of:
o detecting and accurately sizing external and internal corrosion imperfections;
o detecting and accurately sizing significant gouges;
o identifying and sizing girth weld imperfections;
o identifying corrosion growth (run to run comparison);

o detection of existing mechanical damage and identifying new mechanical
damage (run to run comparison); and

o providing a log of welds, joint lengths and fitting types and locations;
¢ High resolution geometry tools capable of:
o detecting and accurately sizing dents and ovalities including o’clock position; and
o detecting and accurately sizing wrinkles and buckles;
¢ Inertial mapping tools (typically part of the MFL or geometry tool) capable of:
o providing the centre line coordinates of the pipeline (GPS coordinates);
o locating and accurately measuring bends (angle, radius and direction);
o identifying pipe movement (run to run comparison); and
o providing pipeline strain measurement.

High resolution MFL, high resolution geometry, and inertial mapping ILI technology is
considered by FEI proven and commercially available for transmission pipelines with an outside
diameter of NPS 6 or greater. It is foreseeable that tools for smaller pipelines may become
available as the technology further develops.

FEI has also been monitoring the evolution of new ILI tools. Robotic ILI tools (i.e. self-propelled)
are emerging in the marketplace as a possible and cost-effective tool for shorter pipeline
segments. Potential feasible and cost effective applications for Robotic ILI are:

e Lower pressure pipelines or pipelines with insufficient flow to adequately propel a
traditional ILI tool;

e Inspection of pipelines or pipeline segments where access is difficult or where the line
could not be retrofitted to allow for ILI (e.g. below a water crossing or below an
immovable structure); and

e Inspection of short pipeline segments where it may be more cost effective to run a
Robotic ILI tool versus a traditional ILI tool.

PAGE 2
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DETAILED DESCRIPTION OF IN-LINE INSPECTION PROCESS

Robotic ILI tool technology is still under development and is not considered by FEI proven and
fully commercialized. As such, FEI has not accepted this alternative into its suite of adopted ILI
tools at this time.

Crack detection ILI technology (commonly referred to as “EMAT tools”, as the technology relies
upon electro-magnetic acoustic transducers) is another ILI tool that is increasingly being
adopted by Canadian gas transmission pipeline operators for the detection of cracks and crack-
like imperfections. It is also becoming increasingly commercially available for use in a variety of
pipeline diameters.

1.4 PIPELINE CLEANING

Cleaning runs are performed prior an ILI tool run to provide for a clean line prior to inspection.
Sensors can be impacted by debris in the pipeline as well as any substance potentially adhering
to the internal wall of the pipeline, which can result in a subsequent degradation or loss of data.
Over decades of operation, it is common for the interior of pipelines to contain quantities of
hydrocarbons and iron oxide.

1.5 /L] TooLS RUNS VENDORS AND FLOW REQUIREMENTS

Contracts are established with approved vendors for the provision of ILI tools to a given pipeline
site. Once on site, FEI operations personnel load the ILI tool into the pipeline. Coordination
within FEI and with downstream customers is necessary to provide the appropriate pipeline flow
rates required for a specific ILI tool. It is sometimes necessary to schedule an ILI during a
particular time of year to ensure proper flow rate(s) in accordance with general customer usage
patterns, or to work with a large industrial customer or customers to add to or subtract from their
planned gas usage.

1.6 DATA ANALYSIS

Subsequent to an ILI run, FEI analyzes the ILI data to validate it and to identify sites where
excavations (also referred as integrity digs) may be necessary for further investigation and/or
remediation. Data analyses performed by FEI on the ILI data include:

o Data alignment (e.g. weld matching, overlay of population density information);
o Assessment of tool run success to identify any areas of data loss or data degradation;
o Comparisons to previously obtained ILI data;

e Comparisons of ILI data to previously recorded dig data, if applicable (not applicable to
baseline inspections involving a new technology, or a first-time inspected pipeline);

o Clustering of potentially interacting metal loss imperfections;

PAGE 3
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DETAILED DESCRIPTION OF IN-LINE INSPECTION PROCESS

o Estimation of corrosion growth over time;
e Estimation of curvature strain for reported dent imperfections;

e Consultation of other pipeline information, such as cathodic protection readings or the
presence of other potential or identified hazards; and

e Estimation of a failure mode (i.e. leak or rupture) and failure pressure, if applicable, for
reported imperfections.

1.7 DIGS AND REPAIRS

When analysis of the ILI data identifies sites where integrity digs are required, an integrity-driven
dig is undertaken, including the following activities:

e Pipeline excavation;

¢ Pipeline preparation for inspection (e.g. coating removal and surface preparation);
e Detailed pipeline inspection and evaluation;

e Pipeline repair and/or recoat; and

¢ Pipeline re-burial and site rehabilitation.

Performing integrity digs allows FEI to:

e Inspect (and to repair if necessary) imperfections such as dent, metal loss and weld-
related features reported through ILI, including;

o Imperfections that have been reported through ILI as exceeding CSA Z662
pipeline defect criterial;

o Imperfections that have been predicted as potentially exceeding CSA Z662
pipeline defect criteria (e.g. corrosion growth predictions over time, analysis of
reported ILI data to reflect tool data accuracy considerations);

o Imperfections that are considered to have an unacceptable probability of failure;
e Assess and validate the ILI tool performance; and

e Collect data to inform FEI’s integrity management program.

1 FEI does not have permission to reproduce large portion of the X662 standard, however it can be accessed
publically through the CSA Public Access pilot that is available through the National Energy Board at the following
link. https://www.neb-one.gc.ca/sftnvrnmnt/xtntc-eng.html
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DETAILED DESCRIPTION OF IN-LINE INSPECTION PROCESS

Digs are scheduled at various times following completion of an ILI tool run, and in some cases
may be required on an immediate basis.

1.8 /LI TooL VALIDATION

Various data elements recorded at dig sites are compared to ILI tool run data, to assess the
degree of correlation and performance of the ILI tool run. The performance of an ILI tool run
cannot be determined without validation of the data through digs. Due to factors such as pipe
condition, consequences of failure, and the degree to which the tool run correlates to the dig
data, it is typically necessary for the data analysis to be repeated following receipt of the dig
data.

1.9 DETERMINATION OF ILI RE-INSPECTION FREQUENCY

ILI tool re-inspection typically occurs on a five to seven-year cycle, with consideration to factors
including analysis of tool run data, validation results, efficiency/scheduling factors, and
availability or new or improved inspection tools.
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MARCH 5, 2014 NEB LETTER TO
TRANSCANADA PIPELINES LTD.



Office national
de I'énergie

National Energy
Board

File OF-Surv-Inc-2014-33 01
5 March 2014

Mr. Russell K. Girling,

President and Chief Executive Officer
TransCanada PipeLines Limited

450 — 1% Street SW

Calgary, AB T2P 5H1

Facsimile 403-920-2200

Dear Mr. Girling:

Nova Gas Transmission Ltd. (NGTL)
Order SG-N081-001-2014

The National Energy Board (NEB or the Board) recently released its audit of TransCanada
PipeLines Ltd.’s (TransCanada) integrity management program. In the audit, the Board noted
potential safety concerns for pipelines, specifically in the NGTL system, that either have not or
cannot be inspected using in-line tools. Since the conclusion of the NEB’s information gathering
component of the audit in August of 2013, there have been three ruptures and four leaks on
TransCanada’s NGTL system. Those lines that have been returned to service are currently
operating under a 20% pressure restriction.

The Board is concerned by this recent trend of pipeline releases. In order to proactively promote
public safety and protection of the environment, the Board orders TransCanada to reduce its
maximum operating pressure on the unpiggable pipelines previously identified by TransCanada
to have the highest risk. The Board’s intention with these pressure reductions is to encourage the
conditions necessary for the continued safe operation of this network of natural gas pipelines,
while proactively reducing the risk of future ruptures.

The safe and secure operation of pipeline infrastructure is of paramount importance to the Board.
The Board has issued Safety Order SG-N081-001-2014 (Safety Order) for affected sections of
the NGTL System pursuant to sections 12 and 48 of the National Energy Board Act. The Safety
Order outlines the Board’s precautionary measures and terms and conditions on which
TransCanada may request a revision or lifting of the pressure restriction.
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The attached Safety Order directs TransCanada to operate the affected pipelines in the NGTL
system at 20% of the 90 day highest pressure prior to the date of this Order. The pressure
restrictions will remain in effect until the conditions of the Safety Order have been fulfilled. The
Board must be satisfied that the affected pipelines of the NGTL System identified in this order

can be operated safely at an increased pressure and in a manner that protects people and the
environment.

In addition to meeting the conditions of this Safety Order, TransCanada will continue to be
required to submit a detailed corrective action plan to address non-compliances identified in the
Board’s audit report of the company’s integrity management program.

Yours truly,

Sheri Young

Secretary of the Board

c.c.  Mr. Declan Russell, TransCanada PipeLines Limited, facsimile 403-920-2319
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ORDER SG-N081-001-2014

IN THE MATTER OF the National Energy Board Act
(the Act) and the regulations made thereunder; and

IN THE MATTER OF promoting the safety and security of
operation of the TransCanada Alberta system by TransCanada
PipeLines Limited (TransCanada), National Energy Board
(Board) file OF-Surv-Inc-2014-33 01.

BEFORE the Board on 4 March 2014.

WHEREAS the Board regulates the operation of the natural gas pipeline system owned and
operated by Nova Gas Transmission Ltd. (NGTL) pursuant to Certificate GC-113;

AND WHEREAS NGTL is a wholly owned subsidiary of TranCanada, and NGTL is the owner
of the Alberta System facilities;

AND WHEREAS TransCanada is required to comply, or cause NGTL to comply, with all of the
conditions contained in Certificate GC-113, pursuant to section 1 of Certificate GC-113;

AND WHEREAS there have been a number of recent pipeline body leaks and ruptures on the
NGTL system;

AND WHEREAS these pipeline body leaks and ruptures are under investigation by the Board;

AND WHEREAS several of these pipeline body leaks and ruptures have occurred on NGTL
pipelines that are not able to be internally inspected using automated tools (“unpiggable);

AND WHEREAS TransCanada’s monitoring of external corrosion on the NGTL system
unpiggable pipelines was identified as a non-compliance during the Board’s audit of
TransCanada’s integrity management program and that TransCanada will file a Corrective
Action Plan responding to this finding with the Board;

AND WHEREAS public safety and protection of the environment are the Board’s overriding
priority;
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AND WHEREAS the Board takes action pursuant to sections 12 and 48 of the Act to promote
the continued safe and secure operation of the pipelines under its jurisdiction;

NOW THEREFORE, pursuant to sections 12 and 48 of the Act, the Board hereby orders the
following safety measures:

1.

Subject to the conditions of the Order, within 30 days from the date of this Order, the
maximum operating pressure of the twenty-five (25) unpiggable NGTL pipelines that
TransCanada has calculated to have the highest societal risk shall be reduced by 20% of the
90 day highest pressure from the date of the Order.

Within 35 days from the date of this Order, TransCanada shall file with the Board written
confirmation that it has implemented the pressure restrictions. The written confirmation shall
include the 90 day high pressure, the restricted operating pressure and confirmation that both
the local and the control centre set-points for shutdown and control of the operation and
isolation valves have been adjusted according to CSA Z662-11 Clauses 4.18 and 10.9.5 to
reflect the pressure restrictions.

NGTL shall advise the Board of pipelines, if any, for which natural gas supply diminishment
resulting from the pressure reductions outlined above are anticipated to result in a significant
impact to public safety within the following 30 days.

The pressure restrictions shall remain in place until a plan and program to assess the integrity
of the subject lines is approved by the Board and implemented by TransCanada.

TransCanada shall comply with all of the conditions of this Order unless the Board otherwise
directs.

NATIONAL ENERGY BOARD

Sheri Young
Secretary of the Board

SG-N081-001-2014
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