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Dawn to Corunna Replacement Project (REDACTED)

Enclosed please find the redacted application and evidence for the Dawn to Corunna
Replacement Project.

In accordance with the OEB’s Practice Direction on Confidential Filings, Enbridge Gas
is requesting confidential treatment of the following exhibits. Details of the specific
confidential information for which confidential treatment is sought are set out below:

Exhibit

Description
of Document

Confidential
Information
Location

Brief
Description

Basis for Confidentiality

Exhibit F-1-1
Attachment 1

Environmental
Report

Pages 193-
196, 233,
and 268

Property owner
Names

The redactions relate to the names and
contact information of property owners. This
information should not be disclosed in
accordance with the Freedom of Information
and Protection of Privacy Act. Pursuant to
section 10 of the OEB’s Practice Direction on
Confidential Filings, such information should
not be provided to parties to a proceeding.

Exhibit G-1-1
Attachment 2

Landowner
List

Pages 1-10

Property owner
Names

The redactions relate to the names and
contact information of property owners. This
information should not be disclosed in
accordance with the Freedom of Information
and Protection of Privacy Act. Pursuant to
section 10 of the OEB’s Practice Direction on
Confidential Filings, such information should
not be provided to parties to a proceeding.



mailto:adam.stiers@enbridge.com
mailto:EGIRegulatoryProceedings@enbridge.com

Exhibit H-1-1 | Indigenous Pages 46, Commercially | The information is commercially sensitive, and
Attachment 6 | Consultation 83, 104, 107 | Sensitive its disclosure could prejudice the competitive
Log and and 135 Content position of Enbridge Gas in its negotiations
associated with Indigenous groups. The information
attachments consists of financial, commercial material that
Enbridge Gas has consistently treated as
confidential.

The above noted submission has been filed electronically through the OEB’s RESS and
will be made available on Enbridge Gas'’s website. Please see the link below (then
navigate to the “Regulatory Information” tab.

If you have any questions, please contact the undersigned.

Sincerely,

(Original signed by)

Adam Stiers
Manager, Regulatory Applications — Leave to Construct

c.c.. Tania Persad (Enbridge Gas Counsel)
Charles Keizer (Torys)
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EXHIBIT LIST

Contents of Schedule

Exhibit Tab Schedule
A 1 1
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B — PROJECT NEED

Exhibit List

Glossary of Acronyms and Defined Terms
Application

Attachment 1 — Project Map

Contents of Schedule

Exhibit Tab Schedule
B 1 1
2 1

Project Need

Attachment 1 — Letters of Support
Attachment 2 — RAM Study
Market Dynamics

C — ALTERNATIVES & PROJECT DESCRIPTION

Exhibit Tab Schedule

Contents of Schedule

C 1 1

D — COST & ECONOMICS
Exhibit Tab Schedule

Alternatives & Project Description
Attachment 1 — NPV Assessment of Alternatives
Attachment 2 — ICF Report

Contents of Schedule

D 1 1

Costs & Economics
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E 1 1 Engineering & Construction
Attachment 1 — Construction Schedule
2 1 General Techniques and Methods of Construction

F — ENVIRONMENTAL MATTERS
Exhibit Tab Schedule Contents of Schedule

F 1 1 Environmental Matters
Attachment 1 — Environmental Report
Attachment 2 — OPCC Comments
Attachment 3 — Aamjiwnaang Comments
Attachment 4 — Walpole Island Comments

G — LAND MATTERS
Exhibit Tab Schedule Contents of Schedule

G 1 1 Land Matters
Attachment 1 — PR Drawings
Attachment 2 — Landowner Line List
Attachment 3 — Pipeline Easement Form
Attachment 4 — TLU Agreement

H — INDIGENOUS CONSULTATION
Exhibit Tab Schedule Contents of Schedule

H 1 1 Indigenous Consultation
Attachment 1 — Duty to Consult Letter
Attachment 2 — Delegation Letter
Attachment 3 — Sufficiency Letter
Attachment 4 — Indigenous Peoples Policy
Attachment 5 — ICR Summary Table
Attachment 6 — ICR Log and Correspondence
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Glossary of Acronyms and Defined Terms

AA Archaeological Assessment

Act The Ontario Energy Board Act, 1998

AHI Asset Health Index

AHR Asset Health Review

AIPM Asset Investment Planning and Management

AMP Asset Management Plan

Applicant Enbridge Gas Inc.
Enbridge Gas Inc.'s application requesting: (i) an Order or Orders of the Ontario Energy Board under
Section 90 of the Ontario Energy Board Act, 1998, granting leave to construct approximately 20 km of

Application NPS 36 pipeline from the Dawn Operations Centre in the Township of Dawn Euphemia to the Corunna
Compressor Station in St. Clair Township; and (ii) an Order under Section 97 of the Ontario Energy
Board Act, 1998, approving the form of Pipeline Easement agreement and Option for Temporary Land
Use agreement.

CCS Corunna Compressor Station

Company Enbridge Gas Inc.

DCF Discounted Cash Flow

Delegation Letter

Letter indicating delegation of the procedural aspects of Indigenous consultation to Enbridge Gas for
the Project

DFO

Department of Fisheries and Oceans

EGD

Enbridge Gas Distribution Inc.

Enbridge Gas

Enbridge Gas Inc

EPP

Environmental Protection Plan

ER Environmental Report

ETEE Enhanced Targeted Energy Efficiency

Guideli The OEB’s Environmental Guidelines for the Location, Construction, and Operation of Hydrocarbon

Hiaetines Pipelines and Facilities in Ontario, 7" Edition, 2016.

HDD Horizontal Directional Drill Method

hp Horse Power

ICM Incremental Capital Module

ICR Indigenous Consultation Report

IDC Interest During Construction

IPP Enbridge Inc. Indigenous Peoples Policy

IRPA Integrated Resource Planning Alternative

IRP Framework Integrated Resource Planning Framework

LCU Loss of Critical Unit

LP Low Pressure

MAADs Mergers, Amalgamations, Acquisitions and Divestitures

MECP Ministry of Environment, Conservation and Parks

MENDM Ministry of Energy, Northern Development and Mines

MHSTCI Ministry of Heritage, Sport, Tourism and Culture Industries

MNDMNRF Ministry of Northern Development, Mines, Natural Resources and Forestry

MOE Ministry of Energy

MOP Maximum Operating Pressure

MP Mid-range Pressure

NGTL Niagara Gas Transmission Limited

NPS Nominal Pipe Size

NPV Net Present Value

NGEIR Natural Gas Electricity Interface Review

OEB The Ontario Energy Board

OEM Original Equipment Manufacturer

OPCC Ontario Pipeline Coordinating Committee

Pl Profitability Index

PLL Potential Loss of Life

PMOP Planned Maximum Operating Pressure

PR Preferred Route

Project 20 km of NPS 36 XHP ST natural gas pipeline from th_e Dawn Qperationg Centre in the Township of
Dawn-Euphemia to the Corunna Compressor Station in St. Clair Township, by November 1, 2023.

QRA Quantitative Risk Assessment

RAM Study Reliability, Availability and Maintainability Study

SCRCA St. Clair Region Conservation Authority

SHI Storage Health Index

SMYS Specified Minimum Yield Stress

Specifications Specifications outlined in Enbridge Gas’s Construction and Maintenance Manual

ST Steel

Stantec Stantec Consulting Ltd.

TR 7 20 km of NPS 36 XHP ST natural gas pipeline from the Dawn Operations Centre in the Township of
Dawn-Euphemia to the Corunna Compressor Station in St. Clair Township

WCSB Western Canadian Sedimentary Basin

XHP Extra-high pressure

Union Union Gas Limited
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ONTARIO ENERGY BOARD

IN THE MATTER OF the Ontario Energy Board Act, 1998, S.0O. 1998,
c. 15, Schedule B, and in particular, sections 90 (1) and 97 thereof;

AND IN THE MATTER OF an Application by Enbridge Gas Inc. for an
Order or Orders granting leave to construct natural gas pipelines and
ancillary facilities from the Township of Dawn-Euphemia to St. Clair
Township;

AND IN THE MATTER OF an Application by Enbridge Gas Inc. for an
Order or Orders approving the proposed forms of agreements for
Pipeline Easement and Options for Temporary Land Use.

ENBRIDGE GAS INC.

1. Enbridge Gas Inc. (“Enbridge Gas”, the “Company” or the “Applicant”)! has identified the
need to abandon, remove and replace up to seven (7) reciprocating compressor units
located at the Corunna Compressor Station (“CCS”) due to identified reliability,
obsolescence and safety concerns. The compressor units to be abandoned are
proposed to be replaced with approximately 20 km of Nominal Pipe Size (“NPS”) 36
natural gas pipeline from the Dawn Operations Centre in the Township of Dawn-
Euphemia to the Corunna Compressor Station in St. Clair Township (the “Project”) by
November 1, 2023.

2.  Accordingly, Enbridge Gas hereby applies to the Ontario Energy Board (“OEB”),
pursuant to Section 90 (1) of the Ontario Energy Board Act, 1998, S.O. 1998, c.15,
Schedule B (the “Act”), for an Order or Orders granting leave to construct the Project.

" Enbridge Gas is an Ontario corporation with its head office in the City of Toronto, in the business of selling,
distributing, transmitting, and storing natural gas within the province of Ontario.
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Enbridge Gas also applies to the OEB, pursuant to Section 97 of the Act, for an Order or

Orders approving the form of Pipeline Easement agreement and form of Temporary

Land Use agreement found in the pre-filed evidence at Exhibit G, Tab 1, Schedule 1,

Attachments 3 and 4, respectively.

For ease of reference and to assist the OEB with preparation of the Notice of Application
for this Project, a map of the proposed facilities is included at Attachment 1 to this
Exhibit.

The route and location for the proposed facilities associated with the Project were
selected by an independent environmental consultant through the process outlined in
the OEB’s Environmental Guidelines for the Location, Construction, and Operation of
Hydrocarbon Pipelines and Facilities in Ontario, 7t Edition, 2016 (the “Guidelines”).

The parties affected by this Application are: (i) the owners of lands, government
agencies and municipalities over which the pipeline will be constructed; and (ii) Enbridge
Gas’s customers resident or located in the municipalities, police villages, Indigenous
communities and Métis organizations served by Enbridge Gas, together with those to
whom Enbridge Gas sells gas, or on whose behalf Enbridge Gas distributes, transmits
or stores gas. It is impractical to set out in this Application the names and addresses of

such persons because they are too numerous.

Enbridge Gas requests that the OEB’s review of this Application proceed by way of
written hearing in English.

Enbridge Gas requests that the OEB issue the following Orders:
i.  Pursuant to Section 90 (1) of the Act, an Order granting leave to construct the

Project.
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ii. Pursuant to Section 97 of the Act, an Order or Orders approving the form of
Pipeline Easement agreement found at Exhibit G, Tab 1, Schedule 1, Attachment 3,

and the form of Temporary Land Use agreement found at Exhibit G, Tab 1,

Schedule 1, Attachment 4.

Enbridge Gas requests that all documents relating to the Application and its supporting

evidence, including the responsive comments of any interested party, be served on

Enbridge Gas and its counsel as follows:

Enbridge Gas Inc.

Attention:

Mailing Address:

Telephone:
Fax:

Email:

-and-

Attention:

Mailing Address:

Telephone:

Fax:

Adam Stiers

Manager, Regulatory Applications — Leave to

Construct

P. O. Box 2001

50 Keil Drive North
Chatham, ON N7M 5M1
(519) 436-4558

(519) 436-4641

adam.stiers@enbridge.com;
egirequlatoryproceedings@enbridge.com

Tania Persad
Senior Legal Counsel
Enbridge Gas Inc

P. O. Box 650
Scarborough, ON
M1K 5E3

(416) 495-5891

(416) 495-5994
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Email: tania.persad@enbridge.com

Dated: March 21, 2022

Enbridge Gas Inc.
[original signed by]

Adam Stiers
Manager, Regulatory Applications — Leave to Construct
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PROJECT NEED

1. The purpose of this section of evidence is to review the need for and to provide an
overview of Enbridge Gas Inc’'s’ (“Enbridge Gas” or the “Company”) application (the
“Application”) requesting an Order or Orders under Section 90 of the Ontario Energy
Board Act, 1998 (the “Act”) granting leave to construct approximately 20 km of NPS
36 pipeline from the Dawn Operations Centre (“Dawn”) in the Township of Dawn
Euphemia to the Corunna Compressor Station in St. Clair Township (the “Project”).
Enbridge Gas is also proposing to retire and abandon 7 reciprocating compressor
units located within the Corunna Compressor Station (“CCS”) site. Enbridge Gas is
also requesting an Order under Section 97 of the Act, approving the form of Pipeline
Easement agreement and Temporary Land Use agreement for the Project. A map of

the proposed Project is shown in Figure 1.

2. This Exhibit of evidence is organized as follows:
e Project Summary
e System Overview
e Purpose and Need
i. Obsolescence and Reliability Risks
ii. Personnel Safety Risk
iii. Risk Mitigants Considered

iv. Conclusions

3. For ease of reference, a Glossary of Acronyms and Defined Terms is provided at
Exhibit A, Tab 1, Schedule 2.

" Enbridge Gas Distribution Inc. (‘EGD”) and Union Gas Limited (“Union”) were Ontario corporations
incorporated under the laws of the Province of Ontario carrying on the business of selling, distributing,
transmitting and storing natural gas with the meaning of the Ontario Energy Board Act, 1998. Effective
January 1, 2019, EGD and Union amalgamated to become Enbridge Gas Inc.
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Figure 1: Map of the Dawn to Corunna Replacement Project
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A. PROJECT SUMMARY

4. The scope of the Project includes the retirement and abandonment of 7 of the 11

existing reciprocating compressor units at the Corunna Compressor Station and the
construction of approximately 20 km of NPS 36 pipeline from the Dawn Operations
Centre in the Township of Dawn Euphemia to the Corunna Compressor Station in
St. Clair Township. The Project will also include station work at the Dawn Operations

Centre and the Corunna Compressor Station required to tie-in the new pipeline.

5. As detailed at Exhibit D, the total estimated cost of the Project is approximately
$250.7 million. No discounted cash flow (“DCF”) assessment was completed as the
Project:

(i) is designed to maintain design day storage capacity/deliverability and
equivalent injectability;

(i) is being driven by system reliability, obsolescence and employee safety
concerns; and

(i) will not create any incremental design day space and/or deliverability.

6. The OEB approved the use of the Incremental Capital Module (“ICM”) for Enbridge
Gas as a mechanism to fund incremental capital investments during the current
deferred rebasing period.? If the Project meets the criteria for rate recovery through
the ICM mechanism then an ICM request for the costs of the same may form part of
the Company’s 2023 Rates (Phase 2) application.

7. To ensure area residents and other key stakeholders were made aware of the
Project, Enbridge Gas implemented a stakeholder outreach plan. As further detailed

in Exhibits F, G and H, to inform and solicit input from Indigenous communities,

2 EB-2017-0306/0307, Decision and Order, August 30, 2018, pp. 30-34
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municipalities, landowners, tenants and the public with respect to the proposed
Project, Enbridge Gas:
(i) met with affected stakeholders;
(i) held public information sessions in the Project area; and

(i)  mailed a letter summarizing the Project to affected stakeholders.

8. Enbridge Gas has subsequently received letters of support for the Project from the
Township of St. Clair, the Township of Dawn-Euphemia, the Sarnia Lambton
Economic Partnership, the Sarnia Lambton Chamber of Commerce, and the County
of Lambton (please see Attachment 1 to this Exhibit). Enbridge Gas will continue

public consultation throughout the construction of the Project.

9. As discussed in Exhibit F, there are no environmental concerns that cannot be

mitigated and there are no significant cumulative impacts resulting from the Project.

10.As discussed in Exhibit G, as of the date of this filing, Enbridge Gas is in continuing
negotiations with landowners regarding land rights required for the Project and has
not identified any strong opposition to the Project. The Company expects to have all

required land rights in place prior to commencing construction.

11.As discussed in Exhibit H, Enbridge Gas has engaged affected Indigenous
communities in meaningful consultation regarding the Project on behalf of the

Ministry of Energy (“MOE”) and has not identified any opposition to the Project.?

3 0n June 18, 2021, the Ontario government implemented changes to several ministries. The MOE will
continue to handle matters pertaining to delegation of Duty to Consult, while the rest of the former
Ministry of Energy, Northern Development and Mines (“MENDM?”) has been combined with the former
Ministry of Natural Resources and Forestry to become the Ministry of Northern Development, Mines,
Natural Resources and Forestry (‘“MNDMNRF”).
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B. SYSTEM OVERVIEW

12.The purpose of this section of evidence is to provide an overview of the Dawn Hub,

the CCS, and the characteristics of storage capacity connected to the CCS.

13.Enbridge Gas serves approximately 3.8 million customers in over 500 communities
in Ontario through an integrated network of over 84,000 km of natural gas pipelines.*
Enbridge Gas operates storage and transmission assets that include approximately
320 PJ (199.4 PJ utility and 117.0 non-utility) of integrated underground natural gas
storage at the Dawn Hub and throughout Ontario, as well as the Dawn Parkway
System,® which effectively connects the Dawn Hub to consuming markets in Ontario,
Québec, the Maritimes and the U.S. Northeast. For further detail regarding the

Dawn Hub and how it serves EGD rate zone customers please see Exhibit B, Tab 2,
Schedule 1.

14.The Dawn Hub is one of the largest and most important natural gas market hubs in
North America and consists of a combination of interconnecting natural gas pipelines
and underground storage facilities. The depth and liquidity of the gas market at the
Dawn Hub provides Ontario natural gas customers access to affordable energy
supply and competitive commodity prices. The Dawn Hub also provides access to
critical infrastructure to meet Ontario’s peak energy demand. Importantly, the
location and amount of underground natural gas storage at the Dawn Hub provides
highly reliable service year-round, including during the times it is needed most (e.g.
during design conditions such as recent winter Polar Vortex weather events that left

other North American jurisdictions without natural gas services).

4 This amount does not include distribution service lines in the EGD rate zone (over 38,000 km) or the
Union rate zones (nearly 28,000 km).

5 EB-2017-0306/0307, Exhibit JT2.9 (April 6, 2018); EB-2017-0306/0307, Exhibit C.SEC.23 (April 25,
2018)
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15.The Dawn Hub is a fully integrated storage system comprised of two main
compression locations, the Dawn Operations Centre and the CCS. The CCS
currently uses 11 reciprocating compressor units, totaling 36,750 hp to transport
natural gas to and from underground storage facilities via the Dawn Operations
Centre to transmission pipelines for eventual use in the Company’s downstream
distribution networks. The compressor units follow the naming convention K701
through K711 based on their sequence of installation dating from 1964 to 1995 and
are housed within three separate buildings. Compressors K701-K705 are located
within compressor building 1, K706-K710 in compressor building 2, and K711 in
compressor building 3.

16.Each of the 11 compressors in the CCS are tied into the compression header
system and into the storage pool pipelines, allowing natural gas volumes to be
injected into or withdrawn from any combination of 9 underground storage pools
(please see Figure 2): Black Creek, Coveny, Dow Moore, Mid Kimball-Colinville,

South Kimball-Colinville, Wilkesport, Seckerton, Corunna, and Ladysmith.
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Figure 2: Enbridge Gas Inc. Dawn Hub and Storage Facilities
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17.CCS has two main modes of operation: (i) injection; and (ii) withdrawal.

1. Injection Mode — receives natural gas volumes from the two NPS 30
transmission pipelines from Dawn through the CCS facility and into connected
storage pools.

2. Withdrawal Mode — draws natural gas volumes from the connected storage
pools through the CCS facility and primarily into the two NPS 30 transmission

pipelines leading back to Dawn (discussed in greater detail below).

18.Currently, there are two NPS 30 pipelines (TR1 and TR2), approximately 20 km in
length, that connect the CCS to Dawn for Injection and Withdrawal Modes. In
addition, there is approximately 7 km of NPS 16 pipeline, known as TSLE, that
connects the Sombra Compressor Station to Dawn and is utilized to fill and empty all
or a portion of the Wilkesport, Coveny and Black Creek storage pools. The Sombra
Compressor Station is also connected to the CCS through a series of NPS 16

pipelines.

19.Based on the differential pressure that occurs in the pipeline systems connected to
the CCS facility, natural gas volumes free flow without the use of compression, or
when the pressure differential is too small, compression needs to be used to flow
volumes of natural gas at higher pressures to fill and empty the reservoirs. On a
storage design day, 10 of the 11 compressor units are planned to be operating to
compress gas from CCS towards Dawn (K711 is held in reserve as a Loss of Critical
Unit (“LCU”) asset).

20.The compressors at the CCS are grouped into 3 main functions, these are described
in Table 1 below.
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Table 1: CCS Compressor Unit Primary Functions

Function

Units

Description

Low Suction Pressure

K709, K710.

Units required to effectively
access the lowest pressure gas
in storage pools in Withdrawal
Mode. These units are also
utilized for Injection Mode.

Mid-range Pressure

K701, K702, K703,
K705, K706, K707,
K708.

Units required to provide mid-
range compression for both
Injection and Withdrawal
Modes.

High Discharge Pressure

K704, K711.

Units required during Injection
Mode to fill the top end of the
storage pools. K704 is also
utilized for Withdrawal Mode.
K711 is held in reserve as LCU.

21.During storage Injection Mode units K701-K703 are initially relied upon at lower

discharge pressures and smaller pressure differentials while units K705-K708 are

relied upon at mid-range discharge pressures and slightly larger pressure

differentials. During Injection Mode, units K705-K708 are key in supporting peak

compression service. The CCS requires three of these four compressors in service

simultaneously (i.e., typically occurring between mid-July to mid-September) to

satisfy these conditions. Similarly, during Withdrawal Mode units K701-K703 are

initially relied upon at higher suction pressures and smaller pressure differentials

while units K705-K708 are relied upon at lower suction pressures and slightly larger

pressure differentials.

22.K704, K709, K710 and K711 units provide a specific operational fit as part of the

CCS injection and withdrawal seasonal cycles and cannot be replaced as part of the

Project. On injection, units K704 and K711 will continue to be required after

completion of the Project to compress gas arriving from Dawn to fill the top end of
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the pools to their Planned Maximum Operating Pressure (“PMOP”). On withdrawal,
units K709 and K710 will be required to provide a low suction pressure from the
CCS to allow the storage pools to reach cushion pressure or minimum operating
pressure. These compressors (or equivalent horsepower) will always be required at
CCS to achieve a full cycle of the 9 storage pools connected to the CCS, including

after the completion of the Project.®

C. Purpose and Need

23.0ntario’s underground natural gas storage facilities (hamely the Dawn Hub) provide
ratepayers access to affordable and reliable natural gas supply. This access has
become increasingly important due to the increased frequency and severity of
extreme weather events experienced across North America in recent years. These
extreme weather events have caused a variety of natural gas production,
transmission and distribution system failures across the continent and are described
in greater detail in Exhibit B, Tab 2, Schedule 1. To date, Enbridge Gas customers
have been sheltered from significant short-term price increases and interruption of

services due to their access to natural gas storage facilities at the Dawn Hub.

24.The Company recognizes its obligation to meet the firm demands of its customers
and as a result, assets are continually evaluated to identify hazards and to assess
risks in order to ensure that they remain reliable, suitable, and fit for continued
service. To this end, an Asset Health Review (“AHR”) was performed in 2018 and
updated in 2021 (as part of the Company’s comprehensive Reliability, Availability
and Maintainability (‘RAM”) Study for the CCS, which was completed by DNV).” The

6 |t is anticipated that when these units reach their end of life they will be replaced with new compressor
facilities at the CCS.

7 Previously DNV GL.: https://www.dnv.co.uk/news/dnv-gl-changes-name-to-dnv-as-it-gears-up-for-
decade-of-transformation-194340. The CCS RAM Study is set out at Attachment 2 to this Exhibit. A RAM



https://www.dnv.co.uk/news/dnv-gl-changes-name-to-dnv-as-it-gears-up-for-decade-of-transformation-194340
https://www.dnv.co.uk/news/dnv-gl-changes-name-to-dnv-as-it-gears-up-for-decade-of-transformation-194340

Filed: 2022-03-21
EB-2022-0086
Exhibit B
Tab 1
Schedule 1
Page 11 of 31
Plus Attachments
results of this study indicate that the health and maintainability of certain compressor
units at the CCS are in decline.® Reasons for this decline include, but are not limited
to performance, functional issues with custom components (i.e., spare parts), and
wear. As a result of these assessments the Company has identified serious and
increasing obsolescence and reliability risks associated with certain CCS
compressor units and is experiencing a need for increased maintenance and repair

work to keep the units operational going forward.

25.Further, as a result of the compressor units’ obsolescence and reliability issues, the
Company has experienced continued and increasing compressor unit downtime and
long lead repair time. This has created a need for increased maintenance and repair
work performed by Enbridge Gas personnel at the CCS. Enbridge Gas has also
undertaken comprehensive studies, including a site-wide quantitative risk
assessment (“QRA”) to determine the severity of the increasing safety risks, and has
determined that the current configuration of compressor units (which includes
multiple compressor units in close proximity within a single building), results in an
excessive level of process safety risk. The safety risk and QRA study are described
in greater detail below.

26.The proposed Project enables the Company to retire 7 compressor units at the CCS
to address known obsolescence, reliability and safety risks and maintain equivalent

capacity and deliverability, including satisfying all required Injection and Withdrawal

study is an assessment technique that is used to examine a current design to assess its ability to meet
the objectives or demands placed on it. It considers design, redundancy, specific unit reliability as well as
repair times for various types of failures. The RAM model employs a Monte Carlo simulation which
provides an estimated shortfall against an expected or target demand. The Company retained DNV, an
independent expert in risk management and assurance to complete the RAM Study report.

8 The results of the AHR were updated in 2021 for the compressor assets at CCS. The reliability data
was used to inform the reliability inputs in the Monte Carlo model used for the RAM Study.



Filed: 2022-03-21

EB-2022-0086

Exhibit B

Tab 1

Schedule 1

Page 12 of 31

Plus Attachments

Modes of operation described above, by constructing 20 km of NPS 36 pipeline from

the Dawn Operations Centre to the CCS.

27.The Company’s 2021-2025 Asset Management Plan (“AMP”) identified the need to
address the risk of obsolescence and declining reliability of compressor equipment
at the CCS,? indicating that compressor units K701-K703, and the former
meter/measurement facilities should be replaced due to declining operating
reliability.'®© Compressor units K701-K703 account for 20% of the available
compressor power at CCS and experience failure frequencies greater than other
comparable units at site.’ Reliability concerns related to K701, K702 and K703
translate directly into peak day deliverability risks, as all three units are required to

achieve peak day flow rates.

28.As part of the Company’s 2022 Rates (Phase 2) proceeding (EB-2021-0148),
Enbridge Gas filed an AMP Addendum which highlighted that, since the 2021-2025
AMP was completed, the Company has also identified increasing reliability and
obsolescence concerns with compressor units K705-K708 as well as employee

safety concerns with the broader CCS site that must be addressed:'?

The Corunna Compressor Station (CCS) is comprised of 11 reciprocating
compressors. With some units having been in service for more than 50 years,
obsolescence, reliability and employee safety concerns have been identified.
Further risk assessment has been completed and has confirmed that risks at this
location must be addressed.

9 EB-2020-0181, Enbridge Gas Inc. Asset Management Plan 2021-2015, Exhibit C, Tab 2, Schedule 1,
pp. 194-195

0 EB-2020-0181, Exhibit C, Tab 2, Schedule 1, p. 501

M K701-K703 are an earlier compressor model which has been out of production for 40 years (only a very
small number of these units remain in operation around the world).

2 EB-2021-0148, Exhibit B, Tab 2, Schedule 3, p. 8
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29.Reliability, obsolescence, and employee safety risks associated with the CCS

compressor units (K701-K703 and K705-K708) are described in greater detail below.

Obsolescence and Reliability Risks

30.Enbridge Gas provides essential services to its ratepayers. As the supplier of last

31

resort, the Company is obligated to meet the firm demands of its customers during
peak design conditions (coldest period of the year) safely and reliably. In order to
meet this obligation, it is imperative that the Company maintain the operability and
integrity of its critical assets and facilities, this is in-part accomplished via a rigorous
and regular process to assess their condition and to identify risks. Through such
assessment the Company has identified serious and increasing obsolescence and
reliability risks associated with CCS compressor units K701-K703 and K705-K708.
This is due to both the amount of repair downtime experienced and system shortfall
that could result from their failure considering the Company’s dependence upon
these facilities to meet peak design conditions. Accordingly, these units should be

retired and abandoned.

K701-K703

.The K701, K702 and K703 compressor units account for 20% of the available

compressor power at CCS. These 3 compressor units are of the same make, model
(KVT) and vintage (1964). The KVT compressor model has been out of production
for 40 years. As a result, there are only 19 of these units in operation globally and
only 1 of those operating units is similar to K701-K703."® For casted components,

such as crankshafts, spares are not stocked in inventory by the Original Equipment

3 During the mid-1990's, Enbridge Gas embarked on an emissions abatement program, which retrofitted
all units with low NOx combustion systems. The lean burn (low emissions) systems installed on the KVT
compressor model (units K701-K703) are rare. Across North America, there are only four compressor
units of this type remaining that have been retrofit with low NOx combustion systems, three of which are
located at the CCS.
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Manufacturer (“OEM”), resulting in long lead times when required for repairs as
replacement components need to be cast, cured, and machined. Enbridge Gas is
currently managing component availability via internally stocked critical spares,
where deemed necessary and feasible. For a typical day’s demand, extended
outages for a single unit are managed by operational adjustments or planned
equipment downtime to work around operating needs. However, the operational
flexibility of the system is compromised with every compressor unit that is removed

from operations.

32.With respect to peak compression and design day:
e 10 out of 11 units are required to meet demand; and
e Units K701, K702 and K703 are operating at 100% capacity and K711 is held
aside as LCU.

On design day or peak storage withdrawal day, if any 1 of the 10 operating CCS
units is out of service for a prolonged period of time and replaced in function by
K711, no LCU unit would be available should another unit be lost. This scenario
could result in a high consequence event, which would compromise the reliability of
the system and the Company’s ability to serve firm customers. Critically, this type of
event can also create a real time operational challenge to serve customer demand
since the compressor units that remain in operation at the time may not be suitable
due to their unique functional capabilities as discussed in the System Overview
section above. In other words, given the unique nature of each CCS compressor
unit, its configuration, and the Company’s specific compression needs at the time
(low, medium, or high pressure) during Injection and Withdrawal Modes, the
remaining compressor units available may not be sufficient to avoid a shortfall. If the
remaining operational assets cannot provide enough deliverability to meet customer

demand, the system will run at a shortfall until replacement supply can be procured.
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33.The obsolescence associated with compressor units K701-K703 reduces the
Company’s ability to maintain these units and/or increases the amount of time
typically required to repair them. Further, the risk of obsolescence associated with
these units is amplified by declines in their reliability as observed in the most recent
AHR/RAM Study which indicates that units K701, K702 and K703 present the lowest

engine and compressor reliability amongst all of the compressor units at CCS.

K705-K708

34.CCS compressor units K705-K708 account for 41% of the available compressor
power at the CCS. These 4 units are of the same make, model (KVR) and range in
vintage (1970-1974). Units K705-K708 provide compression to mid-range pressure.
In Enbridge Gas'’s experience, the OEM is increasingly challenged to supply parts in
a timely manner for units K705-K708. This was demonstrated very clearly in a recent
instance where the Company sought to replace a broken crankshaft on unit K705 in
2018, which demonstrated a variety of risks and operational vulnerabilities
associated with the aging units K705-K708, as outlined below:

e The total cost of the repair was $4.25 million.

e The replacement crankshaft needed to be sourced from England and took 8
months to be delivered. After delivery to site the new crank shaft needed to
be installed in an elaborate, OEM approved repair process (including various
tolerance/alignment checks and tests and adjustments at various stages of
reassembly, and a final flushing of the reassembled compressor with lubricant
to ensure that any and all debris that could cause damage or impede its
operational performance was removed). In total, this process resulted in 18
months of compressor unit downtime.

¢ While unit K705 was inoperable, units K706, K707, and K708 were operated
at a greater number of hours in order to compensate for unit K705. Notedly,

while K705 was unavailable unit K706 experienced more than double its
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average annual run time. These additional run times have exacerbated the
reliability risks and obsolescence issues previously identified for units K706-

K708.

e Without unit K705 available, the CCS had no spare mid-range pressure units
to support peak compression requirements as units K706-K708 (the only
other CCS units able to provide the necessary pressures) were all required to
satisfy peak injection demands.' In other words, the Company was forced to
operate without spare compression during Injection Mode until unit K705 was
repaired, exposing the Company and ratepayers to a higher risk of not
achieving full storage inventory levels by the end of the 2018 injection
season. Had another unit failed during this period, the Company would have
been forced to consider other physical and/or market-based storage and
supply alternatives at significant incremental cost and risk to ratepayers in
order to compensate. For example, during withdrawal season, using the last
10 years of Dawn pricing data across January, February, and March, the loss
of an additional CCS unit on a peak winter day (in addition to K705) would
have ranged in cost for delivered supply between approximately $800,000 to

$11 million for a single day.

35.Going forward, based on this experience with unit K705, the Company expects that
similar repairs required on any one of units K705-K708 could expose storage
operations to similar elevated risks and vulnerabilities and could further exacerbate
reliability and obsolescence issues for the remaining units due to increased run time
requirements. While unit K705 was eventually repaired and placed back into service,
a longer-term and permanent solution to address these issues (with degrading

4 CCS compressor units K705-K708 are interchangeable, and the Company requires that 3 of these units
be available annually for late season Injection Mode.
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mechanical equipment that is approximately 50 years old and at increasing risk of
failure) is required.

36.The Company is able to demonstrate, through the supporting studies (e.g.,
AHR/RAM) and evidence, that retiring and abandoning CCS compressor units K701-
K703 and K705-K708 and installing a new pipeline to replace their equivalent
capacity will increase overall system reliability, resiliency, and efficiency. The
retirement of these compressor units will also allow the Company to avoid planned
maintenance capital expenditures estimated at more than $16 million from 2023-

2032 as well as any unplanned maintenance costs resulting from unit failures.

37.Further, as CCS compressor units K705-K708 are of similar makes and models
(KVR) as the remaining CCS units (K704, K709, K710 and K711) that cannot be
retired at this time due to their specific operational fit (as discussed in the System
Overview section above) their retirement will provide the Company with access to a
variety of additional OEM spare parts that can be used to maintain the remaining
units. By disassembling units K705-K708, salvaging interchangeable spare parts,
and storing them within the Company’s inventory for future use, the risk of
experiencing extended downtime for future repairs to those units (as well as the cost
of the same) is expected to be significantly mitigated.

AHR/RAM Study

38.The RAM Study evaluates the design, redundancy, specific unit reliability, and repair
times for various types of failures. It relies on key inputs from the AHR to inform
asset reliability, availability, and maintainability. The AHR methodology, developed
and applied by Enbridge Gas, indicates that the compression asset sub-classes
(Foundation, Crankshaft, Engine, Compressor, After Cooler, Heating & Cooling

System, and Valving System) are more susceptible to failures due to multiple
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mechanical parts and complex interdependencies. The result produced by the RAM
Study and AHR inform lifecycle decisions that are reflected in the Company’s AMP

and the corresponding projects.

39.The AHR/RAM Study was conducted using the population and failure data of CCS
units. The AHR considers failure data stored in the maintenance management
system (Maximo). The probability of failure for individual assets is calculated via
statistical analysis of very large technical data sets. A Storage Health Index (“SHI”)"®
is the result of converting this highly technical asset failure probability information
into an assessment rating to measure/compare asset health. SHI indicates the
predicted time to failure for a specific asset and provides an efficient means of
understanding the rate of change of an asset’s health when projected to future time

periods. SHI categories are set out in Table 2.

Table 2: Asset Health Index Categories (Storage)

HEALTH INDEX CATEGORY TIME TO NEXT FAILURE
Greater than 10,000 run hours
SHI2 Within 10,000 run hours
SHI3 Within 5,000 run hours
SHI4 Within 3,000 run hours
Within 2,200 run hours

40.To illustrate the concept, SHI5 means that if this engine runs continuously for

2,000 run hours per year, it will most likely experience a critical component failure

5 SHI is the methodology used to determine the health of assets in storage compressor stations. Many
failure modes related to the asset sub classes within compression stations are usage dependent (run
hours) instead of age as the failure parameter. The SHI displays time to the next failure in run hours,
while the AHI used for pipeline and distribution stations indicates years to the next failure.

6 The AHR assumes that the operating hours across all CCS compressor units averages 2,000 hours per
unit per year.
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within 2,200 run hours. This index provides a way to compare different assets and

asset classes in a consistent, standardized manner.

41.The asset health results for the compression asset classes are presented in Table 3.
The results indicate that engines and compressors have the lowest asset health and
are the least reliable asset sub-classes. Results for compressor units K701-K703

and K705-K708 indicate that both engine and compressor failures are expected to
occur within 2 years for all units.'”

7 Determined by dividing the time to failure for each asset sub-class and CCS unit by its corresponding
5-year annual average run hours.
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Table 3: Storage Asset Health Index

2021 Storage Asset Health Index (over a 2000 hr mission time)

Heating & Cooling

Foundation Crankshaft Compressor AfterCooler Syt

Valving System

K701 SHI3 (3000-5000hrs) 414 | 2200-3000hr3)
K702 SHIE [B000-%000h 1) SHi4 | 2200-3000hr 1) 54 [ 22.00- 30008 5|
K703 SHI3 [3000-5000hrs) 514 | 2200-3000hr3) 414 [ 2200-300:0h 1 3]
K704 SHIS [3000-5000hr) SHIA  2200-3000hrs) | 51 [2200-30008r3)
K705 SHI3 [3000-5000hrs) SH4 (2200-3000hrs) B4 [ 2200-3000hr3)
K706 SH IS [3000-5000hrs5) 5414 | 2200-3000hrs) | s [ 2200- 30008 r3)
K707 SHI3 [3000-2000h 1) 414 [ 2200-2000h 1) 414 | 2200- 3000k 1)
K702 SHIY [3000-5000hrs) 5114 | 2200-3000h13) | =4 [ 2200- 300003}
K709 SHIY [SO000-5000h 1) SHI4 | 2200-3000hr3) SHI3 | 3000~ 50008 71)
K710 SHIZ [3000-5000hrs) 414 { 2200-3000hr3) 414 [ 2200-3000hr3)
K711 =3 [3000-20008r3) SHIE [B000- 2000k ) B4 | 2200-3000hr3) 5414 [ 2200- 30008 3}
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42.The SHI results and the instantaneous mean time between failures for each

compression asset sub-class were used to model total down times for each CCS

unit over the next 5-years, according to operational cycles (injection and withdrawal).

Impacts to CCS units during the injection and withdrawal operational cycles are

quantified in days and ranked by total down time in Table 4.

Table 4: 5-Year Equipment Contributor to Down Time

Rank | Equipment Withdrawal - Total Injection - Total Total Down Time

Down Time!2 (days) | Down Time!2 (days) (days)
1 K701 115 101 216
2 K704 75 118 193
3 K705 71 65 136
4 K706 69 60 129
5 K702 70 51 121
6 K703 65 50 115
7 K707 57 49 105
8 K708 45 51 96
9 K711 20 61 81
10 K709 56 0 56
11 K710 52 0 52

Total 695 606 1,300

43.In total, the combined compressor downtime during Injection Mode across the 5-year

period is 606 days. This means that at least one compressor is down for

maintenance or repair 77% of the time during the injection season. Units K704 and

K701 show the highest down times, forecasted to be down for a total of 118 and 101

days during the injection season, respectively.

8 Downtime was calculated based on Withdrawal and Injection cycles over a typical calendar year, as
noted in the RAM Study on pages 15-16 of Attachment 2 to this Exhibit (Table 4.1 Typical Operating

Envelope).
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44.1n total, the combined compressor downtime hours during Withdrawal Mode across
the 5-year period is 695 days. This means that at least one compressor is down for

maintenance or repair 90% of the time during the withdrawal season. Unit K701

shows the highest down time, forecasted to be down for a total of 115 days.

45.The obsolescence and reliability concerns with the CCS compressor units discussed
above, including maintainability, and time to repair, all contribute to increased
deliverability and financial risk as all units are required to operate in order to achieve

peak day flow rates.

46.The results of the RAM Study provide an estimated mean shortfall on Withdrawal
Mode which is used to determine a financial consequence and risk to the Company
and its customers. In the instance of the K705 crankshaft repair that took 18 months
to resolve (as discussed in the K705-K708 section above), had a second
compressor failure occurred on a high demand day during January through March,
the Company could have experienced a volumetric shortfall ranging from 186 TJ/d
(for failures of any of units K701, K702 or K703) to 230 TJ/d (for failures of any of
units K706, K707 or K708). This scenario would have required the Company to
procure volumes above ground at Dawn as a delivered service (commensurate with
the particular secondary unit that experienced failure).'® Using the last 10 years of
average and maximum January, February and March Dawn settled prices the daily
price to replace the lost deliverability would have ranged from approximately
$800,000 to $11 million per day. Accordingly, the Company has concluded that a
secondary unit failure of long-duration could have caused a very significant financial
impact to EGD rate zone customers. If these volumes of gas were not able to be

procured on the spot market, up to 185,000 residential customers could have

9 Assuming upstream availability to transport the gas to Dawn.
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experienced an outage of natural gas services during the coldest time of the year
(peak design conditions). This scenario and associated risks are unacceptable to
Enbridge Gas.

Personnel Safety Risk

47 .Historically, employee safety risks at the CCS have been assessed on a project-

specific basis; having considered only a limited portion of the broader CCS site as
part of any assessment. Indications from such assessments recently completed
shows that there are areas of heightened employee safety risk at the CCS site due
to risk of major loss of containment events.?° To fully understand the risks to
employee health and safety resulting from and the drivers for such events, Enbridge
Gas conducted a CCS site-wide QRA that applied industry best practices (as
recommended by DNV). The key inputs of the QRA are the amount of equipment on
site, operating conditions, locations of buildings, and time spent on-site by various
employees.

48. Accordingly, as part of the CCS QRA, known risks were evaluated against the risk

evaluation criteria set out in Figure 3, as follows:

e |If the analysis indicated that the risk level is in Region 1, the risk(s) is
considered to be at or above the upper threshold and must be treated. This
may be done through a series of short and long-term measures to mitigate
the risk(s) until it qualifies to be categorized as a Region 2 risk.

e |If the analysis indicated that the risk level is in Region 2, the risk(s) is
considered to be conditionally tolerable, provided best engineering practices

have been applied and all reasonable measures have been taken to mitigate

20 While such major loss of containment events have occurred within the natural gas storage,
transmission and distribution industry, Enbridge Gas has never experienced one thanks to its rigorous
safety protocols.
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the risk(s). These types of risks may still warrant the development of
treatment plans if the risk owner and other stakeholders determine that there

are additional reasonable measures that could further mitigate the risk.
¢ |[f the analysis indicated that the risk level is in Region 3, the risk is considered

to be reasonably tolerable. Existing controls must be kept in place in such
instances and identified risk(s) must be monitored.

Figure 3: QRA Approach

Region 1

Region 2

Lower Threshold

Region 3
49.The QRA supports the Company’s understanding of the need for and provides

inputs into risk treatment plans, some of which may be executed through the

Company’s Asset Investment Planning and Management (“AIPM”) process outlined
in Figure 4.
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Figure 4: AIPM Process

1 Identify 2 Solution 3 Optimize 4 Produce 5 Execute 6 AIPM

Investment > Planning & Value ) Portfolio of > Approved > Annual » Performance
Need Assessment Solutions Capital Portfolio Portfolio Plan Review

50.The QRA scope included equipment and piping containing natural gas in key

process areas at the CCS facility, as shown within the red box in Figure 5.

Figure 5: Corunna Compressor Station

51.The results of the QRA conducted for the CCS conclude that the site exceeds the
upper risk threshold for the following individuals:

e Operator;
e Mechanics;
¢ Instrumentation Technician;
e Electrical Technician; and
e Chief Mechanic.
The results also indicate that in terms of specific areas within the CCS site, risks are

concentrated in compressor buildings 1 and 2, with building 1 having the highest
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risk. Based on these results, the Company has concluded that the current station
design, which includes multiple compressor units in close proximity within a single
building, results in an excessive level of process safety risk (specifically, given the
increased repair and maintenance time required of each unit). Enbridge Gas takes
the safety of all personnel (i.e., employees and contractors) and the public extremely
seriously and has thus determined that the identified process safety risks require
mitigation.

iii. Risk Mitigants Considered

52.Following the completion of the QRA for the CCS, 3 categories of short-term risk
mitigants were considered by the Company:?’

(i) Replace CCS Compression with existing Dawn Compression — Reducing
the average number of compressors in operation at the CCS from 4 to 3 and

limiting the number of compressors operating/running within any building to 1
at any time.

(i) Reduce Time Spent by Operations Employees in CCS Compressor
Buildings — Reducing the amount of time that Company operations

personnel spend in compressor buildings by 15 to 20%.

(iii) Create a Maintenance Policy Reducing Risk to Company Personnel —
Restrict maintenance activities to periods when one or less compressor units

is operating/running within any building. Isolate and depressurize compressor
units that are not operating/running.

21 QRA Section 11.2
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53.While these short term mitigants can help manage the risks related to occupancy
levels within buildings containing pressurized equipment for a limited period of time,
they are insufficient strategies in the long term as they do not resolve the risks of
obsolescence, reliability and safety discussed above. Further, these short-term

mitigants introduce other unique challenges and risks over the longer term, such as:

(i) In the event of unplanned failures at Dawn, the CCS may be required to
operate more units in a single building to meet system requirements thereby
reducing the effectiveness of the mitigation plan. Further, a limiting factor of
the strategy of only running one compressor per building would potentially
occur during late season withdrawal operations when suction pressures are
low, as low pressure (“LP”) compressor units K709 and K710 are both located
in building 2 and may both be required for late season withdrawals. Finally,
this short-term mitigant may require that the Company make additional
pressure control retrofits on the two existing NPS 30 transmission lines (TR1

and TR2) connecting the CCS to Dawn at significant expense to ratepayers.

(i) Reducing the time operators spend in compressor buildings will also reduce
the amount of time that such experts are able to spend performing routine
inspections of the CCS compressor units. Operator inspections, which are
also a regulatory requirement, provide insight into the health and condition of
compressor assets often resulting in the early detection of potential failures in
advance of complete functional failure, saving both time and money that
might otherwise be required for more extensive repairs. As a risk mitigant,
reducing the time that operators spend in the CCS compressor buildings is a
compromise of sorts and sub-optimal as it also deteriorates a critical

operational risk control.
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(iii) It is not reasonable to rely upon a policy that limits maintenance activities in

the long-term to times when no more than one compressor unit is running in a
CCS compressor building. Such a policy would significantly limit the amount
of maintenance/repair time available for CCS compressor units which, as
discussed above, are already at increasing risk of failure and thus expected to
require increasing amounts of ongoing planned/routine and unplanned
maintenance and repair. A policy of this nature is also likely to impede the
ability to perform maintenance within typical time frames, creating operational
and maintenance planning conflicts and increased O&M costs. Further,
considering the obsolescence and reliability concerns discussed above, there
is a heightened probability that repairs could require extended outage
windows. The RAM Study specifically estimates that on average more than
6,500 hours per year of downtime will be required for units K701-K703 and
units K705-K708.

iv.  Conclusions

54. The RAM Study and the QRA have been completed to support the Company’s

understanding of the obsolescence, reliability and safety risks associated with the

CCS site. These studies have identified two primary means by which the Company

can reduce risk:

1.

Improve overall system reliability by reducing the duration and frequency of
repair downtime experienced at the CCS site, since the likelihood of
experiencing a system shortfall and being exposed to a corresponding

financial risk, is directly related to the same.
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2. Reduce the number of compressors located, and the time spent by Company
personnel conducting repairs, within each of CCS compressor buildings 1 and

2, to reduce safety risk.

55.The conclusions of the RAM Study and QRA in this regard present unique and
circular challenges to the Company that obviate the effect of short-term mitigants in
that:

o Increased repair downtime for maintenance due to the increasing
obsolescence and reliability risks (related to compressor unit failure)
inherently results in increased CCS building occupancy rates for
mechanics and technicians.

. Increased CCS building occupancy rates for mechanics and technicians
makes it increasingly challenging to coordinate maintenance/repair
activities with operational requirements and restrictions that would limit
building occupancy.

. Increased CCS building occupancy rates for mechanics and technicians
also results in increased employee safety risk.

56.The results of the RAM Study support the Company’s conclusions that:
o If no action is taken, reliability and obsolescence issues will continue to
escalate going forward further increasing reliability and safety risk;
. The consequences of experiencing a significant system failure and
shortfall are unacceptable (both operationally and financially);
. Ongoing reliance on shorter-term mitigants is not sustainable; and

o A long-term solution is required.
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57.More specifically, the Company has concluded that the most effective and reliable
long-term solution is to retire and decommission units K701-K703 and K705-K708
and to construct facilities to maintain the equivalent deliverability and storage
capacity. Operationally, the retirement and abandonment of the CCS compressor
units K701-K703 and K705-K708 and the construction of the proposed Project
eliminates obsolescence risk while also vastly improving system reliability and safety

in the long-term.

58.The retirement of these 7 CCS compressor units also enables the Company to avoid
planned maintenance capital expenditures estimated at more than $16 million from
2023-2032, in addition to unforeseen incremental expenditures related to unplanned

outages/failures which are expected to occur at increasing frequency going forward.

59. The retirement of compressor units K705-K708 will also provide the Company with
critical spare parts for the remaining CCS compressor units (i.e., K704, K709, K710,
and K711 which cannot be retired as part of the Project due to their specific
operational fit as discussed in the System Overview section above) reducing the risk

of extended downtime for, and cost associated with, future repairs to those units.

60.Aside from the assessments and studies discussed above, the Company’s
conclusions were also informed by:??
e The ongoing and historical value that the Dawn Hub has provided to Ontario
natural gas consumers;
e The increased frequency and severity of extreme weather events experienced

across the continent;

22 As discussed: at Exhibit B, Tab 2, Schedule 1; Exhibit B, Tab 1, Schedule 1, Attachment 1; and Exhibit
C, Tab 1, Schedule 1, Attachment 2.
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e |CF’s forecast calling for increased seasonal storage values and winter price
volatility;

e The Company’s continued forecast storage requirements for EGD rate zone
bundled in-franchise customers in excess of the allocated cost-based storage
space (per the Company’s 2021 and 2022 Annual Gas Supply Plan Updates;

e |CF’s forecast of the long-term price impacts to natural gas prices at the
Dawn Hub if physical storage is not replaced; and

e The RAM Study conclusion that the proposed Project will improve overall

system reliability and can eliminate over 4,000 hours of repair time per year.

61.As detailed in Exhibit C, the Company has assessed a wide variety of alternatives,
including facility and non-facility alternatives as well as combinations of these, and
has concluded that the preferred alternative (providing optimal long-term system
reliability, avoiding future risk of obsolescence, eliminating safety risks, and

maintaining equivalent storage capacity) is the proposed Project.
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Chief Administrative Officer (519) 867-2021

Administration/Clerks Dept. {519) 867-2021
Finance & Treasury Dept. (519} 867-2024
Water Dept. (519) 867-2128
Engineering Dept. (519} 867-2125
Public Works Dept. (519} 867-2993
Fire Dept. - Administration (519)481-0111

Township of St. Clair

October 6, 2021

Steven Jelich

Director, Southwest Region Operations
Enbridge Gas Inc.

109 Commissioners Road West,
London, ON N6J 1X7

Re: Endorsement of Enbridge’s 2023 Dawn Corunna Project
Dear Mr. Jelich,

In order to maintain the safe and reliable operation of Enbridge Gas’ system, and to continue
meeting the natural gas needs of its customers, Enbridge Gas is proposing the 2023 Dawn
Corunna Project.

During their meeting held on October 4, 2021, Council for the Township of St. Clair adopted
the following resolution with respect to the endorsement of the 2023 Dawn Corunna Project:

Motion 3 Be it resolved that St. Clair Township is in support of Enbridge’s 2023 Dawn
Corunna Project, as it will maintain the safe and reliable operation of Enbridge Gas' system in
the local area and create temporary construction jobs in St. Clair Township along with local
construction material sourcing opportunities for local suppliers.

CARRIED

Please contact the undersigned at jbaranek @ siclaitownship.ca should clarification or anything
else be needed as it relates to the above motion.

Kindest Regards,

RPP
letk/Deéputy CAO

St. Clair Civic Centre, 1155 Emily Street, Mooretown, Ontaric NON 1MO
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THE CORPORATION OF THE
TOWNSHIP OF DAWN-EUPHEMIA

4591 Lambton Line, RR 4, Dresden, ON NOP 1MO
Tel: 519-692-5148 Fax: 519-692-5511 Public Works: 519-692-5018

Email: admin@dawneuphemia.on.ca Website: www.dawneuphemia.ca

October 19, 2021

Enbridge Gas Inc.

Brian Lennie via email Brian.Lennie@Enbridge.com
RE: Proposed 2023 Dawn Corunna Project presentation to Council, Enbridge Gas Inc.

Mr. Lennie,

On behalf of the council of the Township of Dawn-Euphemia, | would like to take this
opportunity to thank you and your colleagues Mr. Jelich and Mr. Arnold for taking the
time to present to Council the proposed 2023 Dawn Corunna Project. The presentation
was very informative, and we are grateful to have a continued strong relationship with
Enbridge Gas Inc. in the Township.

Via this letter, | am writing to indicate that at the October 18, 2021 meeting of Council,
Council passed a resolution in support of the Project, as it will maintain the safe and
reliable operation of Enbridge Gas’ system in the local area, and create temporary
construction jobs in Dawn-Euphemia along with local construction material sourcing
opportunities for local suppliers.

Should you require any assistance from the Township, please do not hesitate to contact
the Municipal office.

Sincerely,

Alan Broad
Mayor
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SARNIALAMBT( N AW

Economic Partnership Discoveries
Powering a Sustainable World" That Matter

SARNIA - LAMBTON

([

October 22, 2021

Steven Jelich

Director, Southwest Region Operations
Enbridge Gas, Inc.

109 Commissioners Rd W,

London, ON N6A 4P1
steven.jelich@enbridge.com

Dear Steven Jelich,

On behalf of the Sarnia-Lambton Economic Partnership, | am writing to indicate our support for
the Proposed 2023 Dawn Corunna Project, Enbridge Gas Inc.

The Sarnia-Lambton Economic Partnership is the economic development agency for 11
municipalities that comprise Lambton County. Structured as a not-for-profit corporation, we are
governed by a board of directors composed of community leaders and our core funding is from
government. We provide business retention and expansion services, investment promotion,
entrepreneurship and new resident attraction services in coordination with our area
municipalities. Key to our role is the development and diversification of the Sarnia-Lambton
Petrochemical and Refining Complex and Sarnia-Lambton Hybrid Chemistry Cluster.

Maintaining the reliability to meet demand in Sarnia-Lambton’s heavy industrial sector including
the Province of Ontario’s only Petrochemical and Refining Complex is key to the economic
growth of the region. The added benefit to our local construction sector is highly favourable and
will aid in the stability of jobs for that industry in a positive way.

There are many other benefits to this project going forward and the Sarnia-Lambton Economic
Partnership is strongly in support of projects, including this one that strengthen Ontario’s
industries as well as Ontario’s essential energy supply chain.

Sin&e ely,
|

| I
) |
I

N

Sng\p n Thompson
Chief’Executive Officer
stephen@sarnialambton.on.ca
Mobile: 519-328-8549

Office: 519-332-1820
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Chamber::

OF COMMERCE

October 28, 2021

Mr. Brian Lennie,

Senior Advisor, Municipal and Stakeholder Engagement,
Ontario South/West

Enbridge Gas inc.

Re: The Proposed 2023 Dawn Corunna Project - Enbridge Gas Inc.
Mr. Lennie,

Please accept this letter of support on behalf of the Sarnia Lambton Chamber of Commerce, it’s
membership and our business community at large for the Enbridge Gas Dawn Corunna Project. This
initiative will continue to maintain safe and reliable services of the Enbridge Gas’ structure in our local
area. This will provide the much-needed temporary construction jobsin the county of Lambton and
includes local construction material sourcing opportunities.

The mandate of our Chamber of Commerce is to continually assist businesses that support our families,
our communities, and our county. We accomplish this by providing essential services and connecting
businessesto the information that they can use. We are unapologeticin our support for business and
the vital role it plays in building and sustaining our greatregion.

Yours Trul

Allan Calvert

CEO

Sarnia Lambton Chamber of Commerce
556 ChristnaStN

Sarnia, On, N7T 5W6

519-336-2400

slchamber.ca
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\ Legal Services / Clerk's Department Telephone: 519-845-0801
789 Broadway Street, Box 3000 Toll-free: 1-866-324-6912
Wyoming, ON NON 1TO Fax: 519-845-0818

—_——

COUNTY OF

LAMBTON

November 04, 2021

Enbridge Gas Inc.
50 Keil Drive North
Chatham, ON
N7M 5M1

Attention: Brian Lennie, Senior Advisor, Municipal Affairs & Stakeholder
Relations

Brian Lennie:

Re: Lambton County Council Support for 2023 Dawn Corunna Project

At its regular meeting on November 03, 2021, Lambton County Council heard a
presentation from Wes Armstrong, Director, Gas Storage and Pipeline Operations,
Enbridge Gas Inc. and Brian Lennie, Senior Advisor, Municipal Affairs & Stakeholder
Relations the details of Enbridge's 2023 Dawn Corunna Project, where a letter or
resolution of support for the project, to be included in their OEB (Ontario Energy Board)
application.

Subsequent to the presentation, the following motion was passed:

#3: Weber/Broad: “That County Council provide a letter of support to Enbridge
Gas Inc. for its 2023 Dawn-Corunna Project.”
Carried.

Sincerely,
[Docu&gned by:
Stéphane Thifteault
Clerk

cc: Monte McNaughton, MPP Lambton-Kent-Middlesex Riding
Lianne Rood, MP Lambton-Kent-Middlesex Riding
Bob Bailey, MPP Sarnia-Lambton Riding
Marilyn Gladu, MP Sarnia-Lambton Riding
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CORUNNA COMPRESSOR STATION

RAM Study Report

Enbridge Gas Inc.

Report No.: 10304304-2, Rev. 0
Date: 11th February 2022
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EXECUTIVE SUMMARY

The Corunna Compressor Station (CCS) is located near Mooretown, Ontario (ON). It uses 11 reciprocating
compressor units to transport sweet natural gas to and from offsite underground storage facilities to transmission
pipelines for eventual use in downstream distribution networks.

CCS has two main modes of operation: injection and withdrawal. Injection operating mode takes gas from the two twin 30
NPS transmission pipelines from Dawn and flows the gas through CCS to the offsite storage pools. Withdrawal operating
mode takes gas from the storage pool pipelines and flows through CCS into the transmission pipelines back to the Dawn
facility.

Enbridge have asked DNV to undertake a Reliability, Availability and Maintainability (RAM) Study for the Corunna
Compressor Station. The primary objective of this analysis is to forecast the current availability performance of the station
and assess the impact of proposed modifications. This report details the assumptions, basis, and results of the Corunna
Compressor Station RAM model.

Results Summary

The table and figure below provide a summary of the performance of the Gas Injection Base Case and Gas Withdrawal
Base Case cases investigated.

Case Efficiency (%) Availability (%)
Gas Injection Base Case 97.74% 90.86%
Gas Withdrawal Base Case 98.40% 93.61%

100.00%

98.00% -+
96.00% -+
94.00% —+
92.00% + 98.40%

90.00% T 93.61%

Efficiency / Availability (%)

88.00% + 90.86%

86.00% A

Efficiency Availability Efficiency Availability

Injection Withdrawal

Case

As can be seen from the results, the Efficiency of the Corunna facilities is lower during the Injection mode of operation
(97.74%) than during the Withdrawal mode (98.70%). This is due to a higher number of days that the facilities will operate
at Partial Capacity during Injection than in Withdrawal, as reflected by the Availability of these two modes of operation.

Gas Injection Base Case

The figure below presents a yearly breakdown of the Base Case Gas Injection Shortfall over the 5-year review period.
During the 5 years assessed, the mean Injection Efficiency of the Corunna facilities against Demand is 97.74%;
13,461,540 x10° m3 of gas was injected against a Demand of 13,772,710 x103 m3.
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Additionally, despite the expected increase in plant deterioration each year, which results in higher number of failures
each year, it is forecasted that Gas Injection Shortfall will decrease from 2022 to 2026. The higher shortfall in earlier years
is caused by a higher likelihood of foundation failures of units K704 (HP duty) and K701 (MP duty) as compared to the
other CCS units, with the former having a high impact in injection capability, given its low level of redundancy. The
decreasing trend in later years can be attributed to the foundation corrective repairs, which is expected to significantly
reduce the likelihood of future failures. This effect is dominant over the increasing shortfall associated with plant
deterioration.

3.00%
2.50% T
2.00% T
1.50%

2.61%
2.39%
1.00% + 0 2.22% 2.07% 2.01%

Shortfall (%)

0.50% +

0.00% } } } }
2022 2023 2024 2025 2026
Year

The table and figure below show the Equipment and Maintainable Item shortfall contributors, respectively, for the Gas
Injection Base Case over the 5-year period considered.

Gas Injection Shortfall Total Total

Equipment Absolute Aggregated | Running
0

Downtime Time (hrs)

1 K-704 161,174.7 1.17% 51.80% 2,839 13,126
2 K-711 148,609.6 1.08% 47.76% 1,463 12,100
3 K-705 260.3 <0.01% 0.08% 1,551 14,450
4 K-706 251.8 <0.01% 0.08% 1,432 13,238
5 K-707 236.7 <0.01% 0.08% 1,165 10,142
6 K-708 228.6 <0.01% 0.07% 1,223 7,991
7 K-701 159.0 <0.01% 0.05% 2,426 9,730
8 K-702 128.1 <0.01% 0.04% 1,216 6,665
9 K-703 121.5 <0.01% 0.04% 1,192 5,734

Total 311,170.3 2.26% 100.00% 14,507 93,177
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Aftercooler, I Crankshaft,
16,994.3, 5% f| 15,523.8, 5%
Valves, 20,668.4, 7%
Heating & Cooling, Foundation,
23,252.1, 8% 97,605.7, 31%

Compressor,
64,125.6, 21%

Engine, 73,000.4,
23%

Key observations are that:

e  Units K-704 and K-711 (HP units) are responsible for 99.56% of the total Gas Injection shortfall. In absolute terms,
this represents 309,784.3 x10% m? of Gas Injection Shortfall (2.25%). This is attributed to the combined ‘N’
configuration that these units exhibit for the majority of the time that they are required to operate.

e Foundations are the most significant contributor to Gas Injection Shortfall, accounting for 31.37% of total shortfall
(97,605.7 x10° m3, 0.71% absolute). This is attributed to the long duration associated with the repair of this
maintainable item.

e Next are the compressor Engines, which are responsible for 23.46% of total Gas Injection Shortfall (73,000.4
x103% m3, 0.53% absolute). On average, Engines have a higher MTTF than Compressors. However, based on the
downtime information detailed in Section 4.3, the average downtime duration of an engine is 425.6 hours, which
is substantially higher than the 99.6 hours of average downtime required following a compressor failure.

e 3 are the Compressor item of the entire compressor unit, predicted to cause 20.61% of the total shortfall
(64,125.6 x10% m3, 0.47% absolute).

¢ The following items, with the exception of the Crankshaft, have downtime durations below 50 hours and are
therefore ranked as follows with regard to Gas Injection Shortfall:

o Heating & Cooling — 7.47% of total shortfall (23,252.1 x10% m3, 0.17% absolute) — predominantly due to
glycol leaks.

o Valve System — 6.64% of total shortfall (20,668.4 x10° m3, 0.15% absolute).
o Aftercooler — 5.46% of total shortfall (16,994.3 x10% m?, 0.12% absolute).

o Crank Assembly misalignment — 4.99% of total shortfall (15,523.8 x10% m3, 0.11% absolute) — despite
the high downtime associated with this item, it fails less frequently than the aforementioned items.

e Finally, it is important to note that the low frequency, high consequence (worst case scenario) failures associated
with the Crankshaft, Engine, Aftercooler and Valve System items, despite their different nature, are not expected
to contribute significantly to shortfall.
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Gas Withdrawal Base Case

The figure below presents a yearly breakdown of the Base Case Gas Withdrawal Shortfall over the 5-year review period.
During the 5 years assessed, the mean Withdrawal Efficiency of the Corunna facilities against Demand is 98.40%;
17,872,477 x10° m? of gas was withdrawn against a Demand of 18,162,200 x10° m3.

Additionally, as reported in the analysis of the yearly breakdown in Gas Injection Shortfall, a decreasing trend in Gas
Withdrawal Shortfall is observed between 2022 and 2026, attributed once more to the high likelihood of units K-704 and
K-701 having their 15t foundation failures within the first years of the reviewed period. However, the usage of these units
is generally reduced in comparison to Gas Injection. As a result, the decrease in shortfall over the reviewed years during
Gas Withdrawal operations is considerably less pronounced than in Gas Injection.

2.00%
— 1.50% +
S
..:_g 1.00% +
5 1.61% 1.60% 1.59% 1.59% 1.58%
L
¥ 050% +
0.00% : : : :
2022/2023 2023/2024 2024/2025 2025/2026 2026/2027
Year

The table and figure below show the Equipment and Maintainable Iltem shortfall contributors, respectively, for the Gas

Withdrawal Base Case over the 5-year period considered.

Gas Withdrawal Shortfall Total
S— Agoregald Tota Running
x10% m?3 % % (hrs)
1 K-710 127,590.3 0.70% 43.83% 1,240 11,116
2 K-709 125,034.0 0.69% 42.96% 1,332 13,111
3 K-705 6,325.6 0.04% 2.17% 1,707 15,675
4 K-706 6,231.7 0.03% 2.14% 1,664 15,436
5 K-707 5,688.8 0.03% 1.95% 1,359 11,977
6 K-701 4,977.5 0.03% 1.71% 2,752 13,076
7 K-708 4,945.6 0.03% 1.70% 1,090 6,350
8 K-703 3,652.3 0.02% 1.26% 1,557 9,774
9 K-702 3,634.8 0.02% 1.25% 1,689 11,966
10 K-711 1,567.0 0.01% 0.54% 485 498
11 K-704 1,436.3 0.01% 0.49% 1,790 561
Total 291,083.9 1.60% 100.00% 16,665 109,542
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Key observations are that:

e  Units K-710 and K-709 (LP units) are responsible for 86.77% of the total Gas Withdrawal shortfall. In absolute
terms, this represents 252,624.3 x103 m? of Gas Withdrawal Shortfall (1.38%). This is attributed to the combined
‘N’ configuration that these units exhibit for the majority of the time that they are required to operate, which is
particularly substantial.

e Compressors are the most significant contributor to Gas Withdrawal Shortfall, accounting for 26.42% of total
shortfall (76,537.0 x10% m3, 0.42% absolute). This is attributed to the low compressor reliability associated with
the critical units K-709 and K-710, which is significantly lower than all other units.

e Foundations are the 2" highest contributor to Gas Withdrawal Shortfall, which is one of the main differences in
comparison to the Gas Injection mode, accounting for 20.77% of total shortfall (60,167.5 x103 m3, 0.33%
absolute). The change in shortfall ranking is attributed to the fact that foundation failures in this mode of operation
affects mostly units that have a high level of redundancy (K-701 and K-704), which is not the case in Gas Injection.
However, the long duration associated with the repair of this maintainable item still results in a high contribution
towards shortfall by this maintainable item, albeit not the top contributor.

e Next are the compressor Engines, which are responsible for 15.43% of total Gas Withdrawal Shortfall (44,714.8
x10% m3, 0.25% absolute). As discussed previously, the average downtime duration of an engine is 425.6 hours,
which is substantially higher than the 99.6 hours of average downtime required subsequent to a compressor
failure. However, the low Compressor reliability of units K-709 and K-710 results in a higher raking of this
Compressor maintainable item versus Engines.

e Asin Gas Injection, the following items, with the exception of the Crankshaft, have downtime durations below 50
hours and are therefore ranked as follows with regard to Gas Withdrawal Shortfall:

o Heating & Cooling — 12.55% of total shortfall (36,355.6 x10° m3, 0.20% absolute) — predominantly due
to glycol leaks.

o Valve System — 10.86% of total shortfall (31,458.6 x10° m3, 0.17% absolute).

o Aftercooler — 8.88% of total shortfall (25,732.9 x10% m?, 0.14% absolute).
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o Crankshaft Assembly misalignment — 5.09% of total shortfall (14,750.8 x10% m3, 0.08% absolute) —
despite the high downtime associated with this item, it fails less frequently than the aforementioned
items.

Finally, it is important to note that the low frequency, high consequence failures (worst case scenario) associated
with the Crankshaft, Engine, Aftercooler and Valve System items, despite their different nature, are not expected
to contribute significantly to shortfall.

Conclusions

This section summarises the key conclusions that can be drawn from the results of the Gas Injection and Withdrawal
Base Cases:

The Efficiency of the Corunna facilities is lower during the Injection mode of operation (97.74%) than during the
Withdrawal mode (98.70%). This is due to a higher number of days that the facilities will operate at Partial
Capacity during Injection than in Withdrawal. In absolute terms, over the 5-year review period, this means that:

o  With regard to Gas Injection, 13,461,540 x10° m® of gas was injected against a Demand of 13,772,710
X103 mS.

o With regard to Gas Withdrawal, 17,872,477 x10° m® of gas was withdrawn against a Demand of
18,162,200 x10% m3,

Despite the expected increase in plant deterioration each year, which results in higher number of failures each
year, it is forecasted that both Gas Injection and Gas Withdrawal Shortfall will decrease from 2022 to 2026. This
decreasing trend is attributed to the potential incipient 1%t foundation failure of certain compressor units. The
decreasing shortfall trend is more pronounced in the Gas Injection mode as in particular, the 15t foundation failure
is likely to affect a unit (K-704) that is in an ‘N’ configuration, which is not the case in Gas Withdrawal (K-701 is
likely to be affected in this mode, but it has significant levels of sparing).

Units K-704 & K-711 (HP) and K-709 & K-710 (LP), which predominantly operate in an ‘N’ configuration, are the
most critical items with regard to the operation of the Corunna facilities. These units are forecasted to account
for 99.56% and 86.79% of the total gas shortfall of the Injection and Withdrawal modes, respectively.

With regard to Maintainable Items, the following can be concluded:

o Foundations are the most significant contributor to Gas Injection Shortfall, accounting for 31.37% of

total shortfall. This is attributed to the long duration associated with the repair of this maintainable item
(between 1-5 months), and the likelihood to affect unit K-704, which has no level of redundancy. Engines
and Compressors make up the top 3 ranking of Maintainable Item shortfall contributors, accounting for
23.46% and 20.61% of the total shortfall, respectively.

o With regard to Gas Withdrawal, Compressors are the most significant contributor to shortfall, accounting
for 26.42% of the total shortfall. This is attributed to the low compressor reliability associated with the
critical units K-709 and K-710, which is significantly lower than all other units. Foundations and Engines
make up the top 3 ranking of Maintainable Item shortfall contributors, accounting for 20.77% and 15.43%
of the total shortfall, respectively.

Finally, it is important to note that the low frequency, high consequence failures associated with the Crankshaft,
Engine, Aftercooler and Valve System items are not expected to contribute significantly to shortfall.
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1 INTRODUCTION

The Corunna Compressor Station (CCS) is located near Mooretown ON. It uses 11 reciprocating compressor units to
transport sweet natural gas to and from offsite underground storage facilities to transmission pipelines for eventual use
in downstream distribution networks.

CCS has two modes of operation: injection and withdrawal. Injection operating mode takes gas from the two twin NPS 30
transmission pipelines from Dawn and flows the gas through CCS to the offsite storage pools. Withdrawal operating mode
takes gas from the storage pool pipelines and flows through CCS into the transmission pipelines back to the Dawn facility.

Enbridge have asked DNV to undertake a Reliability, Availability and Maintainability (RAM) Study for the Corunna
Compressor Station. The primary objective of this analysis is to forecast the current availability performance of the station
and assess the impact of proposed modifications. This report details the assumptions, basis and results of the Corunna
Compressor Station RAM model.

Figure 1.1 Corunna Compressor Station
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2 RAM DEFINITIONS / ABBREVIATIONS

Definitions and descriptions for abbreviations are summarised in the table below:

Terminology/
Abbreviation

Definition/Description

Active Repair Time

Effective time to achieve repair of an item (see Figure 2.1)

Availability

(Time all required equipment is available) / (Time)*100%

CCSs

Corunna Compressor Station

Critical (System)

Item or system required for gas flow

Critical Failure

Failure of an equipment unit that causes an immediate cessation of the ability to perform its
function.

Demand

The level of gas flow to/from the CCS excluding all planned or unplanned losses.

Equipment Unit

Specific equipment within an equipment class as defined by its boundary.

Logistic Delay

Accumulated time during which maintenance cannot be carried out due to the time to acquire
maintenance resources (personnel, spares, tools etc.)., including any administrative delay.

10°m3/d

Thousand Cubic Metres per Day

Mobilisation Time

Time to secure all necessary resources to execute maintenance.

MTBF Mean Time Between Failures: Total operating time divided by the number of failures (not
including downtime) for an element in the model (hours)
MTTF Meant Time To Fail: Expectation of the time to failures, excluding repair times
MTTF = MTBF - MTTR
MTTR Mean Time To Repair: Time taken to perform the corrective maintenance on a failed item

(hours). Same as Active Repair Time

‘N’ Configuration

Resilience terminology used to represent an equipment or system that is designed to cover
the baseline demand but has no redundancy in place to accommodate any failure or
maintenance operation. This can either comprise 1 item that fulfils 100% of the baseline
demand or multiple items that in aggregate fulfil 100% of the baseline demand (e.g., 2 x 50%).

OREDA

Offshore and Onshore Reliability Data

Production Efficiency

Production efficiency (PE):
(Actual Volume) / (Target Production) *100%

Reliability: Probability of system/item non-failure in a given period

RAM Availability: Proportion of time that the system/item performs its intended function
Maintainability: Probability of repair in a given time
Shortfall Proportion or amount of demand not produced (% or 103m3)
TJMd Terajoules per day

Total Downtime

Sum of Downtime due to Mobilisation & Preparation Delay, Active Repair Time and Restart
Delays (see Figure 2.1)

Uptime

(Time non-zero flow is achieved) / (Time)*100%

Utilization

The percentage of output volume achieved as a ratio of the system potential volume

Table 2.1 Definitions
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Figure 2.1 Active Repair Time
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3 SCOPE OF WORK
3.1 Objectives

The objectives of the RAM study are as follows.

e Forecast Availability (%) and Uptime (%) of the CCS over the remaining operational life. The following operations

will be assessed:

o Injection Mode: Gas taken from Dawn facility and transferred to offsite storage pools.
o Withdrawal Mode: Gas taken from offsite storage pools and transferred to Dawn facility.

e Identify key systems and equipment that result in Availability losses, and rank by system and equipment

contributions (criticality analysis).
e Identify the potential area of performance improvement through consideration of defined sensitivity cases:

o MP compressor replacement at Corunna by pipeline infrastructure (TR7), with the compression duty being
shifted to the Dawn Facility.

3.2 Study Boundaries

The RAM study will consider all process and utility equipment critical to gas injection / withdrawal, within the following
boundaries (represented diagrammatically in Figure 3.1) [1]:

Injection Mode

e Upstream: Inlet ESDVs from Dawn Facility (TR1/TR2)

e Downstream: Outlet ESDVs to Offsite Storage Pools* (Dow Moore/Mid Kimball-Colinville/ South Kimball-
Colinville, Wikesport/Seckerton/Corunna/Ladysmith)

Withdrawal Mode
e Upstream: Inlet ESDV from Offsite Storage Pools* (Dow Moore/Mid Kimball-Colinville/ South Kimball-Colinville,

Wikesport/Seckerton/Corunna/Ladysmith)
e Downstream: Outlet ESDV to Dawn Facility (TR1/TR2)

*Note: Availability will be measured on the total gas flow to/from all pools (flow to/from individual pools will be considered by equipment criticality

only)
—1) =
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= &=
®
8. e
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Figure 3.1 Corunna Compressor Station Simplified Flow Diagram (with RAM Study Boundary included)
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3.3 Case Definition
3.3.1 Base Cases

Two Base Cases have been defined, pertaining to the Injection and Withdrawal modes of operation, which will be assessed

separately. Moreover, as shall be seen in Section 4.1, the performance of the Corunna Station in both modes of operation

will be assessed against a high demand scenario, to better understand the ability of the station to respond against worst

case scenario (i.e., extreme winter) conditions. The outputs of the RAM Study Base Cases are detailed below:

Table 3.1 RAM Study Base Cases Output Parameters

Case

Outputs

Base Case Gas Injection

Base Case Gas Withdrawal

Gas Injection Efficiency

Gas Injection Availability and Uptime

Identification of Gas Injection Shortfall Contributors (at an
equipment level)

Forecasted Gas Compressor Downtime during the
Injection cycle

Forecasted Gas Compressor Running Hours during the
Injection cycle

Gas Withdrawal Efficiency

Gas Withdrawal Availability and Uptime

Identification of Gas Withdrawal Shortfall Contributors
(at an equipment level)

Forecasted Gas Compressor Downtime during the
Withdrawal cycle

Forecasted Gas Compressor Running Hours during
the Withdrawal cycle
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4 BASE CASE MODELLING ASSUMPTIONS

The following list details the Base Case models basis and assumptions, which are considered in more detail in the following
sections:

e Period of study: This RAM study is based on a 5-year look-ahead period.
e Two separate RAM models will be developed:

o Injection (with compression).

o  Withdrawal (with compression).

e System demand: Availability will be measured against system demand. System demand is assumed to be equal
to the injection/withdrawal profiles (see Section 4.1).

e  Compressor Lineup (Section 4.2) [1] [2]:

o List of compressors.

o Lineup during compression modes (withdrawal and injection).
e Reliability data: Equipment level (See Section 4.3) [3].

e Maintenance and operations e.g., planned maintenance, logistic delays (Section 4.4).

4.1 Injection/Withdrawal Profiles

The Corunna Compressor Station transports sweet natural gas to and from offsite underground storage facilities to
transmission pipelines for use in downstream distribution networks. The compressor station has two main modes of
operation; injection and withdrawal. Injection operating mode takes gas from the two twin NPS 30 transmission pipelines
from Dawn through metering before compression sends the gas to pool pipelines which transport the gas to the offsite
storage pools. Withdrawal operating mode receives gas from the storage pool pipelines and “free flows” gas without the
use of compression into the transmission pipelines until the reservoir pressure drops below a certain point. Once “free
flow” is not possible due to the depressurization of the storage pools, the compressors are used to draw down the storage
pools further and continue to export gas into the transmission pipelines.

A summary of the Injection and Withdrawal cycles over a ‘typical’ calendar year, that will be used in the RAM model, is
summarised in Table 4.1.
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Calendar Period Target Flow Rate CCorP_pres?or
Season Operating Mode onfiguration
Start ‘ End 10°m3/d
Spring st th ; -
Shoulder 15 May 5" May Outage on Main Plant 5 0 0
6" May 26" May Free Flow 21 300 7,752 -
27" May 30" Jun Compression 35 650 16,796 MP (single lift)
MP (single lift)
15t Jul 315 Jul 850 21,964 + MP/HP (series mode)
2xXHP
MP (single lift)
1% Aug 31% Aug 92 850 21,964 + MP/HP (series mode)
Injection Compression 2xHP
MP (single lift)
15t Sep 30" Sep 700 18,088 + MP/HP (series mode)
2xXHP
10ct | 21%0ct 21 350 9,044 | MP/HP (series mode) -
1x HP
’ ) HP mode (single lift)
22" Oct 31% Oct Compression 10 280 7,235
2xXHP
Fall 1%t Nov 5" Nov Outage on Main Plant 5 0 0 )
Shoulder
6" Nov 26" Nov Free Flow 21 600 15,504 -
27" Nov 31*' Dec Compression 35 850 21,964 MP (single lift)
) MP /LP (series mode)
15t Jan 27" Jan Compression 27 950 24,548 i )
+ MP (single lift)
MP / LP / HP (10 of 11
28" Jan 31% Jan Compression - PEAK 4 2415 62,400 units in parallel, single
lift)
Withdrawal ) MP /LP (series mode)
15t Feb 27" Feb Compression 27 950 24,548 i ]
+ MP (single lift)
. MP /LP / HP (10 of 11
28" Feb 28" Feb C‘E’)mp.’ess'm - 1 2415 62,400 | units in parallel, single
esign Day lft)
. MP /LP (series mode)
1st Mar 318 Mar Compression 31 950 24,548 ] )
+ MP (single lift)
15t Apr 30" Apr Compression 30 600 15,504 MP /LP (series mode)

Table 4.1 Typical Operating Envelope
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4.2 Compressor Nominal Capacity & Line-up

Table 4.2 summarises the compressor nominal capacity, which plays a key role in the determination of the nominal compressor line-up. Furthermore, the nominal compressor
line-up, used to produce an accurate representation of the varying Base Case gas demand throughout the Injection and Withdrawal cycles over a calendar year is reported
diagrammatically in Sections 4.2.1 and 4.2.2, respectively. For each compressor unit, a % contribution to target flow is given for each operating ‘phase’ of the pressure cycle.

Table 4.2 Compressor Nominal Capacity

Nominal Max Flow*

Nominal % of Flow Demand

MMscfd 10°m3/d
K701 MP 170 4814
K702 MP 170 4814
K703 MP 170 4814
K704 HP 135 3823
K705 MP 210 5947
K706 MP 210 5947 See diagrams in Sections 4.2.1 and 4.2.2
K707 MP 210 5947
K708 MP 210 5947
K709 LP 260 7362
K710 LP 260 7362
K711 HP 185 5239

*Actual Max Flowrate of each compressor varies +-30% on suction /discharge pressure

It is important to acknowledge that the Base Case gas demand reported in the following sections represents a conservative scenario (i.e., cold Winter season).
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4.2.1 Nominal Compressor Line-up — Injection Mode

Calendar Period: 27" of May - 30" of June
Target Flowrate: 650 TJ/d | 16,796 x 10°m?/d) ,
() - represents the nominal

K701 — Nominal Flow: 4,814 x 10°m?/d (29%) flow to target flowrate ratio

K702 — Nominal Flow: 4,814 x 10°m®/d (29%)
K703 — Nominal Flow: 4,814 x 10°m?/d (29%)

_E Target Flowrate (Demand)
[ K705 — Nominal Flow: 5,947 x 10°m?/d (35%) =
= 16,796 x 10°m?/d
K706 — Nominal Flow: 5,947 x 10°m*/d (35%)
K707 — Nominal Flow: 5,947 x 10°m?d (35%)
K708 — Nominal Flow: 5,947 x 10°m¥/d (35%) T

Compressor Configuration: MP (single lift)

Calendar Period: 15t of July - 315t of July
Target Flowrate: 850 TJ/d | 21,964 x 10°m?3/d)
K701 - N.F.: 4,814 x 10°m%d (22%) |

K702 — N.F.: 4,814 x 10°m?/d (22%)J K704 — N.F.: 3,823 X

K703 — N.F.: 4,814 x 10°m/d (22%) | Target Flowrate 10°m?/d [42%] o

— : 10°m3/d
K705 — N.F.: 5,947 x 10°m¥/d (27%) | Emszme) e -

©
=
©
=3
o

= 10°m¥/d [58%]
K706 - N.F.: 5,947 x 10°m°/d (27%) | 21,964 x 10°m*/d ——r—
K707 — N.F.: 5,947 x 10°m?/d (27%) | ‘ x 10°m*/d

. - represents the nominal
K708 — N.F.: 5,947 x 10°m¥d (27%) I (ﬂ%ow toprarget flowrate ratio

[]- represents the

Preference to operate units K701-3 at lower discharge pressures, with a o Lt :
switch to K705-8 at higher discharge pressures (15" July assumed) nﬁ;gc;;a#;@ggggaﬁaq%w

Compressor Configuration: MP (single lift), MP/HP (series mode) - 2 x HP
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Calendar Period: 15t of August - 315t of August @, ePiesents e nomva!
Target Flowrate: 850 TJ/d | 21,964 x 10°m?/d

[]- represents the
individual HP nominal flow

| K701 — N.F.: 4,814 x 10°m?/d (22%) to total HP flowrate ratio
| K702 — N.F.: 4,814 x 10°m¥/d (22%) T
: 10°m?/d [42% HP:
) K703 — N.F.: 4,814 x 10°m?/d (22%) e e il 2] 9,062 x

D d —N.F. 10°m¥d
| K705 — N.F.: 5,947 x 10°m?/d (27%) (Demand) K711~ NF indo -
33 = 1
| K706 — N.F.: 5,947 x 10°m¥/d (27%) Sl oI RAT —r—
K707 — N.F.: 5,947 x 10°m?/d (27%) — x 10°m?/d

| K708 — N.F.: 5,947 x 10°m3/d (27%)

Preference to operate units K705-8 at
high pressures

Compressor Configuration: MP (single lift), MP/HP (series mode) - 2 x HP

Calendar Period: 15t of Sept. - 30t of Sept. £~ S ——
Target Flowrate: 700 TJ/d | 18,088 x 10°m?/d)

[] - represents the

individual HP nominal flow
701 — N.F.: 4,814 x 10°m?/d (27 %) to total HP flowrate ratio

702 — N.F.: 4,814 x 10°m?/d (27%)

K704 — N.F.: 3,823 x ~—
10°m3/d [42% :

Target Flowrate m?/d [42%] 9,062 x
(Demand) K711 — N.F.: 5,239 x 10°m*d

703 — N.F.: 4,814 x 10°*m?3/d (27%)

. 5,947 x 10°m3/d (33%)

Pipeline
-..4
o
(&)}
[
=z
m

= 10°m*/d [58%]
3m3 = =
706 — N.F.: 5,947 x 10°m¥/d (33%) 18,088 x 10°m*/d

MP: 9,026 x
707 — N.F.: 5,947 x 10°m?/d (33%) — 10°m/d

708 — N.F.: 5,947 x 10°*m?/d (33%)

Preference to operate units K705-8
at high pressures

Compressor Configuration: MP (single lift), MP/HP (series mode) - 2 x HP
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Calendar Period: 18t of Oct. - 21st of Oct. () - represents the nominal
_ 3m/d flow to target flowrate ratio
Target Flowrate: 350 TJ/d | 9,044 x 10°m?/d) 1]~ sunsusanin tis

individual HP nominal flow
K701 - N.F.: 4,814 x 10°m?/d (53%) to fotal HP flowrate ratio

K702 — N.F.: 4,814 x 10°m?/d (53%) T[22 € Bk
K703 — N.F.: 4,814 x 10°m¥/d (53%) Targel Flowrate 10°m#/d [100%] "

3,823 x
K705 — N.F.: 5,947 x 10°m?/d (66%)

©
=
@
=
o

0044 x A0msrg | 10°m¥/d [100%]
: X 10°m . .

MP: 5,221 x
K707 — N.F.: 5,947 x 10°m*/d (66%) _ 10°*m¥/d

K708 — N.F.: 5,947 x 10°m?3/d (66%)

(Demand) K711 -N.F:5239x  |10°m¥d
K706 — N.F.: 5,947 x 10°m?/d (66%)

Compressor Configuration: MP/HP (series mode) - 1xHP

Calendar Period: 22" of Oct. - 315t of Oct. '
Target Flowrate: 280 TJ/d | 7,235 x 10°m?*/d) €3> Mpaaais Bs sams

[]- represents the
individual HP nominal flow
to total HP flowrate ratio
K704 — N.F.: 3,823 x

10°m?/d [42%] Target Flowrate

(Demand)
7,235 x 10°m?/d

K711 — N.F.: 5,239 x
10°m?/d [58%]

Compressor Configuration: HP (single lift) — 2 x HP
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4.2.2 Nominal Compressor Line-up — Withdrawal Mode

Calendar Period: 27" of Nov. — 31st of December (35 days)
Target Flowrate: 850 TJ/d | 21,964 x 10°*m?/d,)

K701 — N.F.: 4,814 x 10°m?*/d (22%)

() - represents the nominal
flow to target flowrate ratio

K702 — N.F.: 4,814 x 10°m?*/d (22%)

K703 — N.F.: 4,814 x 10°m3/d (22%)
Target Flowrate (Demand)

K705 — N.F.: 5,947 x 10°m?*¥/d (27%)
21,964 x 10°m3/d

[0
£
D
=
o

K706 — N.F.: 5,947 x 10°*m?*/d (27%)
K707 — N.F.: 5,947 x 10°*m?®/d (27%)

K708 — N.F.: 5,947 x 10°m?/d (27%)

Compressor Configuration: MP (single lift)

MP Usage Assumption: Preference to initially use units K701-3 (for 30% of the time) in this mode.
As suction pressure decreases, preference is to use units K705-8

() - represents the nominal

) flow to target flowrate ratio
Calendar Period: 1st of Jan — 27t of Jan

Total Target Flowrate: 950 TJ/d | 24,548 x 10°m?®/d

K701 — N.F.: 4,814 x 10°m?/d (20%

)|

MP: 9,824 x _ K702 — N.F.: 4,814 x 10°m?/d (20%) |
10°*m3/d

]

)|

K703 — N.F.: 4,814 x 10°m%d (20% e e

(Demand)
K705 — N.F.: 5,947 x 10°m?d (24% =
K709 — N.F.: 7,362 x 10°m?/d K706 — N.F.: 5,947 x 10°m?/d (24%) |

K710 —N.F.: 7,362x 10°m*/d  |K707 — N.F.2 5,947 x 10°m*/d (24%) |
LP: 14,724 x 10°m?/d

o
=
o
o
o

24,548 x 10°m3/d

K708 — N.F.: 5,947 x 10°m?3/d (24%) |

Compressor Configuration: LP/MP (series mode)

MP Usage Assumption: Preference to initially use
units K701-3 (for 30% of the time) in this mode



Filed: 2022-03-21, EB-2022-0086, Exhibit B, Tab 1, Schedule 1, Attachment 2, Page 22 of 53

Calendar Period: 28t of Jan. — 31st of Jan. (4 days)
Target Flowrate: 2,415 TJ/d | 62,400 x 10°m?/d) _
. () - represents the nominal
K701 — N.F.: 4,814 x 10°m*d* (11%) flow to target flowrate ratio
K702 — N.F.: 4,814 x 10°m*/d* (11%)
MP: 47,676 K703 — N.F.: 4,814 x 10°m?*/d* (11%)
i I
K705 — N.F.: 5,947 x 10°m*/d* (14%)
K706 — N.F.: 5,947 x 10°m?/d* (14%)
K707 — N.F.: 5,947 x 10°m?/d* (14%)

Target Flowrate
(Demand)

62,400 x 10°m?/d

Pipeline

K709 —N.F.: 7,362 x 10°m*/d| 708 _ \ .- 5,947 x 10%me/a* (14%)

K710 — N.F.: 7,362 x 103m3/d'
K704 — N.F.: 3,823 x 10°m?d* (9%)
LP: 14,724 x 10°m3/d | = = e e e e o

*Nominal flows used to determine % flow per unit‘ Compressor Configuration: MP / LP / HP
'_D_ef;uES_taer—T)y_un_it 'i (10 out of 11 units in parallel, single lift)

Calendar Period: 15t of Feb. — 27t of Feb.
Total Target Flowrate: 950 TJ/d | 24,548 x 10°m?3/d)

K701 — N.F.: 4,814 x 10°*m?/d (20%) |

MP: 9,824* x _ K702 — N.F.: 4,814 x 10°m?/d (20%) |
10°m?/d

K703 — N.F.: 4,814 x 10°m*d (20%) | Terre: Brrmsic

(Demand)
K705 — N.F.: 5,947 x 10°m®/d (24%) | =
K706 — N.F.: 5,947 x 10°m>/d (24%) |

K707 — N.F.: 5,947 x 10°m®/d (24%) |

K709 — N.F.: 7,362 x 10°m?/d

K710 — N.F.: 7,362 x 10°m?d
LP: 14,724* x 10°m?/d

)
=
o
L
o

24,548 x 10°*m®/d

K708 — N.F.: 5,947 x 10°*m®/d (24%) |

*LP capacities will be assumed to linearly decrease, from 260 MMscfd per LP unit in the 1¢t of February to 200 MMscfd per LP unit by 27t of February.

Compressor Configuration: LP/MP (series mode)

MP Usage Assumption: Units K701-3 used for 30% of the time in this mode
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Calendar Period: 28 of Feb. — 28™ of Feb. (1 day)
Target Flowrate: 2,415 TJ/d | 62,400 x 10°m?/d)

K701 - N.F.

K702 — N.F.:
K703 — N.F.:

K705 — N.F.:

K706 — N.F.
K707 — N.F.

K708 — N.F.

4,814 x 10°m?3/d (8.5%)
4,814 x 10°m3/d (8.5 %)
4,814 x 10°m3d (8.5 %)
5,947 x 10°m3/d (10.5%)
9,947 x 10°m3/d (10.5%)
9,947 x 10°m3/d (10.5%)

5,947 x 10°m>/d (10.5%)

K704 — N.F.: 3,823 x 10°m?/d (7%)

K709 — N.F.
K710 — N.F.

17,362 x 10°m?/d (13%)
17,362 x 10°m?/d (13%)

() - represents the nominal

Q
£
©
o
o

Target Flowrate
(Demand)

62,400 x 10°m3/d

flow to target flowrate ratio

*Nominal
flows used to
determine %
flow per unit

Compressor Configuration: MP / LP / HP
(10 out of 11 units in parallel, single lift)

Calendar Period: 15t of Mar. — 315t Mar.
Total Target Flowrate: 950 TJ/d | 24,548 x 10°m?/d

MP: 9,824 x
10°m3*d

K709 — N.F.: 7,362 x 10°m*/d

K710 — N.F.: 7,362 x 10°m?/d
LP: 14,724 x 10°m?/d

K701 — N.F.:

K705 — N.F.:
K706 — N.F.:
K707 — N.F.:

K702 — N.F.:
K703 — N.F.:

K708 — N.F.:

4,814 x 10°m?/d (20%) |
4,814 x 10°m/d (20%) |
4,814 x 10°m/d (20%) |
5,947 x 10°m°/d (24%) |
5,947 x 10°m?/d (24%) |
5,947 x 10°m?/d (24%) |
5,947 x 10°m?/d (24%) |

o
£
k7]
2
o

() - represents the nominal
flow to target flowrate ratio

Target Flowrate
(Demand)

24,548 x 10°m*/d

Compressor Configuration: LP/MP (series mode)

MP Usage Assumption: Units K701-3 used for 30% of the time in this mode
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Calendar Period: 15t of Apr. — 30" of Apr.
Total Target Flowrate: 600 TJ/d | 15,504 x 10°m3/d

K701 —N.F.: 4,814 x 10°*m®/d (31 %)l

MP: 8,142 x _ K702 — N.F.: 4,814 x 10°*m?/d (31%)|
10°m3/d

K703 —N.F.: 4,814 x 10°m*d (31%) |

() - represents the nominal
flow to target flowrate ratio

Target Flowrate
(Demand)

K705 — N.F.: 5,947 x 10°m*d (38%) |
K709 —N.F.: 7,362 x 10°m*d K706 — N.F.: 5,947 x 10°m?d (38%) |

K710 —N.F.: 7,362 x 10°m¥d K707 — N.F.: 5,947 x 10°m?d (38%) |
LP: 7,362 x 10°m3/d
(only 1 required) K708 — N.F.: 5,947 x 10°m?/d (38%) l

Compressor Configuration: LP/MP (series mode)

MP Usage Assumption: Units K701-3 used for 30% of the time in this mode |

o
=
©
o
o

15,504 x 10°m*/d

4.3 Reliability Data

The model will use reliability data specific to the Corunna facility, extracted from Asset Health Report “StorageAHR-
2021AHR-BF20210408” [3] — this data is based on historical CMMS records (MAXIMO). Each compressor unit will be
defined by the following systems:

e Foundation

e Crank Assembly

e Engine

e Compressor

e  Aftercooler

e Heating & Cooling

e Valve System

The sub-systems and equipment items contained within each system are presented in Figure 4.1.

Engine Crank Assembly Compressor Valving System

D. Discharge Gas
sl

Unit Control Panel

Suction Gas Scrubber

Process Gas

Heating/Cooling System

Glycol
- Jacket Water Jumpers
- Pumps
1-EngineGlycol Pumps
2-Compressor Glycol Pumps.
3-15C Pump
- Glycol Coolers

Figure 4.1 Compressor Unit Systems Envelope
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Data to be used in the model will take consideration of each compressor unit’s reliability, maintenance, and operating
history. The following information provides the basis of the reliability data that will be used in the RAM models:

Table 4.3 MTBF Data from AHR Report for 15t Foundation Failure
MTBF (hrs)

Unit#

Foundation

6,143

24,971

22,685

4,938

56,762

57,121

56,717

30,908

52,669

45,780

38,882

Table 4.4 Characteristic Lifetime (n) Data from AHR Report to be used as MTTF in Remaining Failure Modes

Model Parameters
Asset Sub-Class Applicable Failure Mode

B n (hr)
Foundation Degradation 3.3 93,034
Crankshaft Misalignment 2.3 54,729
Engine (K701-708 & K711) Critical Component Failure 1.49 10,596
Engine (K709 & K710) Critical Component Failure 2.34 15,338
Compressor (K701-708 & K711) Critical Component Failure 14 6,042
Compressor (K709&710) Critical Component Failure 2.03 3,365
Aftercooler Component Failure 1.35 8,683
Component Failure 11 23,034

Heating & Cooling System
Glycol Leak 1.37 5,207
Valving System Actuator/Leak/Failure to Operate 1.54 7,520

Table 4.5 Total Downtime Breakdown per Asset Subsystem & Additional Failure Information

Asset Total Downtime (Delay + Actual Repair) —

Subsystem Oct. 2021 Frequency DNV Comment

4 replacements in total (not
Foundation 5 months replacement including 704)
(since units' installation)
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+ -
SubAsS;Ettem Total Downtlmeéz(tellaz)éﬂActual Repair) Frequency DNV Comment
10 events in total. Based on the
) 6 repairs in total (since units' bre_akdown _prqv_ided, a 40%/6.0%
1-month temporary fix installation) split of the individual Foundation
MTBF will be assumed, as
reflected in Table 4.7.
30% of the individual Crankshaft
Misalignment due to Main bearing failure MTBF will be attributed to
(30% of failures) = 14 days ) Misalignment due to bearing
failure, as reflected in Table 4.7.
Misalignment due to foundation
Misalignment due to foundation (70% of V\g” Inot .be. co|n5|ddered in the d
failures) = temporary fix 1 month ) model as It s already "?‘Ccou.me
as part of the Foundation failure
Crankshatt mode.
ranksha Assumed MTTF = 660,000 hours
(30 years x 2000* hours x 11
- units) / 1 failure
Worst case Scenarlo._Broken Crank Assumed Downtime = 13,140
Replacement 18 months = crank needed to 1in units’ lifespan hours (18 months)
be ordered, 6-8 months to get the crank from
England )
*2000 running hours per year
assumed on average for each
unit
All repairs with the exception of ‘Worst case
scenario’ assume all required parts are
available, with the total downtime defined in )
the histogram in Table 4.7b
Assumed MTTF = 660,000 hours
Engine (30 years x 2000* .hours x 11
units) / 1 failure
Worst case stt:)enarlo_ Camshaft component 1in 30 years Assumed Downtime = 504 hours
roken: 3 weeks
*2000 running hours per year
assumed on average for each
unit
All repairs with the exception of ‘Worst case
Compressor S(_:enario’ assume all requirs_zd parts_ are )
available, with the total downtime defined in
the histogram in Table 4.7b
All repairs with the exception of ‘Worst case
scenario’ assume all required parts are -
available, with a total downtime of 1 day
Assumed MTTF = 330,000 hours
(30 years x 2000* hours x 11
Gas Aftercooler units) / 2 failures
Worst case scenario: Broken blades takes 2 . Assumed Downtime = 336 hours
2in 30 years
weeks
*2000 running hours per year
assumed on average for each
unit
Heating & All repair; Yvith the exceptior) of ‘Worst case
Cooling Systems scenario’ assume all reqmr_ed parts are -
available, with a total downtime of 2 days
All repairs with the exception of ‘Worst case
scenario’ assume all required parts are -
available, with a total downtime of 1 day
Assumed MTTF = 110,000
hours (30 years x 2000* hours
Valving System X 11 units) / 3 failures
Worst case scenario, taking apart the valves: 3in 30 years Assumed Downtime = 168

1 week the longest

hours
*2000 running hours per year
assumed on average for each
unit
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Table 4.6 Projected Number of Failures (based on actual 5-year average of running hours for each unit

_ Crank ‘ Heating &
Foundation Assembl Engine Compressor Aftercooler Cooling Valve System
y System
2021 1.247 1.566 7.975 9.638 5.007 8.499 7.472
2022 1.291 1.613 8.017 9.652 5.031 8.523 7.501
2023 1.337 1.661 8.057 9.665 5.054 8.546 7.529
2024 1.383 1.708 8.098 9.678 5.078 8.568 7.557
2025 1.429 1.755 8.137 9.690 5.100 8.590 7.583
2026 1.475 1.803 8.175 9.702 5.122 8.611 7.609

Table 4.7 summarises the reliability data for each compressor unit, using the following parameters:
e Mean Time To Fail (MTTF)
e Total Downtime per Failure
e Annual Deterioration Rate
For reference purposes, below are examples of how different parameters in Table 4.7 were calculated:
=  Foundation 1%t Failure MTTF (unit K701 used as an example):

o MTBF from Table 4.3 x (Hours in 1 Calendar Year / Assumed Compressor Running Hours) = 6,143 x
(8,760 / 2,000) = 26,906 hours

=  Foundation 2" Failure MTTF (applicable to all units):

o nfrom Table 4.4 x (Hours in 1 Calendar Year / Assumed Compressor Running Hours) = 93,034 x (8,760
/ 2,000) = 407,489 hours

= Crank Assembly Misalignment due to Bearing Failure MTTF (30% of the failures - applicable to all units):
o nfromTable 4.4/0.3=54,729 /0.3 = 182,430 hours
= Engine Failure MTTF (applicable to units K-701 — K-708 & K-711):
o nfrom Table 4.4= 10,596 hours
=  Engine Failure MTTF (applicable to units K-709 & K-710):
o nfrom Table 4.4= 15,338 hours
= Compressor Deterioration Factor for Compressors in 2022 and 2026:
o 2022: Failure Count in 2022 / Failure Count in 2021 = 9.652 / 9.638 = 1.001

o 2026: Failure Count in 2026 / Failure Count in 2021 = 9.702 / 9.638 = 1.007
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Table 4.7 RAM Study Reliability Data

MTTF for OPTAGON (hrs)

Foundation 1st  Foundation - 2nd

Crank Assembly - Misalignment

Heating & Cooling  Heating & Cooling

Engine ¥ Compressor ¥ Aftercooler ¥

Valve System ¥

Failure* Failure* due to Bearing (30%) ¥ (critical failure) ¥ (glycol leak) ¥
K701 26,906 407,489 182,430 10,596 6,042 8,683 23,034 5,207 7,520
K702 109,373 407,489 182,430 10,596 6,042 8,683 23,034 5,207 7,520
K703 99,360 407,489 182,430 10,596 6,042 8,683 23,034 5,207 7,520
K704 21,628 407,489 182,430 10,596 6,042 8,683 23,034 5,207 7,520
K705 248,618 407,489 182,430 10,596 6,042 8,683 23,034 5,207 7,520
K706 250,190 407,489 182,430 10,596 6,042 8,683 23,034 5,207 7,520
K707 248,420 407,489 182,430 10,596 6,042 8,683 23,034 5,207 7,520
K708 135,377 407,489 182,430 10,596 6,042 8,683 23,034 5,207 7,520
K709 230,690 407,489 182,430 15,338 3,365 8,683 23,034 5,207 7,520
K710 200,516 407,489 182,430 15,338 3,365 8,683 23,034 5,207 7,520
K711 170,303 407,489 182,430 10,596 6,042 8,683 23,034 5,207 7,520
Total Downtime per Failure (hours, unless stated otherwise)
All 40% chance of 5 months, 60% chance 336 See below | See below 24 48 12 (assumed) 24

of 1 month (temporary fix
Annual Deterioration Factors

2021 - Reference 1.000 1.000 1.000 1.000 1.000 1.000 1.000
2022 1.036 1.030 1.005 1.001 1.005 1.003 1.004
2023 1.072 1.060 1.010 1.003 1.010 1.005 1.008
2024 1.109 1.091 1.015 1.004 1.014 1.008 1.011
2025 1.146 1.121 1.020 1.005 1.019 1.011 1.015
2026 1.183 1.151 1.025 1.007 1.023 1.013 1.018

* Based on calendar time | ¥ Based on running hours

Table 4.7b Engine and Compressor Downtime

Engine Compressor
Time Range Modelled Time (hrs) % Failure % Failure
<1 day 12 75% 70%
<1 week 90 5% 20%
1-4 weeks 420 6% 7%
1-3 months 1460 9% 3%
3-11months 5110 5% 0%

Note that in addition to the typical running failures listed in Table 4.7, the model will also consider the Worst Case Scenario failures pertaining to the Crankshaft, Engine,
Aftercooler and Valve System items, as described in Table 4.5.
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4.4 Maintenance and Operations
4.4.1 Planned Maintenance

Itis assumed that all planned maintenance activities on Corunna will take place during the scheduled 5-day plant outages,
in the spring and fall shoulder seasons. Therefore, any impact of planned maintenance outages will not be considered in
the injection / withdrawal compression RAM models.

4.4.2 Mobilisation & Logistic Delays

Mobilisation time considers the time when the failure is detected up to the point when the repair can begin. This includes:
e  Crew mobilisation
e Permit to start work
e Isolation/purging of equipment/cooldown
e Availability of required spares

Since operational reliability data (MAXIMO) is to be used in the model, the data shown in Section 4.3 takes into
consideration mobilisation delays, in addition to actual repair times. No additional delays will be included in the model.

4.4.3 Spares

The Base Case model assumes that sufficient capital spares of all major equipment items are available within the
downtimes given in Section 4.3.

4.4.4 Switching Delays

It is assumed that all standby equipment is auto start without impact on gas throughput.
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5 RESULTS

In Sections 5.1 and 5.2, results are presented for the individually modelled Gas Injection and Gas Withdrawal modes of
operation, respectively.

The Gas Injection Base Case model considers the injection operation into the storage pools that requires compression
from the 27™ of May to the 315! of October. Conversely, the Gas Withdrawal Base Case model assesses the gas withdrawal
from the storage pools that requires compression from the 271 of November to the 30" of April.

5.1 Gas Injection Results — Base Case
5.1.1 Injection Efficiency

Table 5.1 presents the overall results for the Gas Injection Demand, Injection, Shortfall and Injection Efficiency for the Gas
Injection Base Case, over the gas injection operating months for a period of 5 years. As well as presenting the Mean
Average forecast, the likely spread of results is also given by the P5 and P95 forecasts. The P5 and P95 results present
the 5% and 95% probability of exceeding the stated levels of Injection Efficiency.

Table 5.1 Base Case Gas Injection Overall Results

Demand Injected Shortfall Injection .
Availability (%) Shortfall (%)
x10% m3 x10% m3
P5 13,772,710 13,713,991 58,720 99.57% 98.23% 0.43%
Mean 13,772,710 13,461,540 311,170 97.74% 90.86% 2.26%
P95 13,772,710 13,025,354 747,356 94.57% 77.24% 5.43%

This demonstrates that:

e The mean Injection Efficiency of the Corunna facilities across the 5-year review period against Demand is 97.74%;
13,461,540 x10° m® of gas was injected against a Demand of 13,772,710 x103% m3.

e Thereis a 5% chance of exceeding an Injection Efficiency of 99.57% and a 95% chance of exceeding an Injection
Efficiency of 94.57%.

Moreover, the yearly and monthly breakdown of Gas Injection Shortfall over the 5-year review period are presented
in Figure 5.1 and Figure 5.2, respectively.

3.00%

2.50% T
2.00% T
1.50%

2.61%
2.39%
1.00% + 0 2.22% 2.07% 2.01%

Shortfall (%)

0.50% +

0.00% } } } }
2022 2023 2024 2025 2026
Year

Figure 5.1 Yearly Breakdown of Base Case Gas Injection Shortfall
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Figure 5.2 Monthly Breakdown of Base Case Gas Injection Shortfall

Key observations are:

Despite the expected increase in plant deterioration each year, which results in higher number of failures each
year, it is forecasted that Gas Injection Shortfall will decrease from 2022 to 2026. This decreasing trend is
attributed to the potential incipient 15t foundation failure of units K704 (HP duty) and K701 (MP duty), likely to
occur in early years due to them not yet being replaced (unlike other units), with the former having a high impact
in injection capability, given its low level of redundancy. As a result, given the long downtime duration associated
with this maintainable item (between 1-5 months), the high impact on shortfall in years surpasses the impact on
shortfall associated with plant deterioration.

Figure 5.2 shows that significantly reduced levels of shortfall are recorded in May - June each year, which is
attributed to the high levels of sparing associated with the MP units, which are the only units required to operate
during these months. As a result, shortfall is only observed if 4-5 MP compressor units fail to operate during this
period (exact number dependant on which MP units fail, given the variation on their capacity).

High levels of shortfall are recorded in months where both HP units are required to be operating (July, August
and September), where failure of any of the HP compressors will immediately cause a loss in injection capability.

Furthermore, it is also observed that the highest level of shortfall is recorded in September each year (total
Demand of 18,088 x10° m3 of gas injection, 9,062 x10° m? of gas requiring HP compression with the remaining
gas being injected directly from the MP compressors — see Section 4.2.1). The compressor configuration and
injection demand from the HP units is the same in August and September. However, given the reduction in total
gas demand in September in comparison to August, means that any failure of the HP units will mathematically
lead to a higher percentage of shortfall, and hence the higher levels of shortfall recorded in the month of
September.

Finally, in October, two different scenarios occur. From the 1%t to the 215t of October, only 1 out of the HP units
is required to operate, which greatly reduces the criticality of these units in relation to the entire injection operation.
However, from the 22" of October until the end of the month, the entire injection duty is entirely dependent on
both HP units.
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5.1.2 Shortfall Exceedance

The probability and frequency of exceeding various levels of Gas Injection Shortfall are presented in Table 5.2 and
Figure 5.3.

Table 5.2 Summary of Shortfall Exceedance during the Injection Period

Annual Average Annual Average
Shortfall (%) __
Probability of Exceedance Frequency of Exceedance (Years

0.000000% 100.00% 1.00
0.065305% 99.99% 1.00
1.0000000% 74.12% 1.35
2.0000000% 46.30% 2.16
3.0000000% 27.45% 3.64
4.0000000% 13.64% 7.33
5.0000000% 6.83% 14.64
19.54594% 0.001% 100,000.00
100
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Figure 5.3 Shortfall Exceedance Probability during the Injection Period

As can be seen from these results:

e Gas Injection Shortfall is forecast to typically lie in the range 1-5%. There is a 67.29% probability that the
predicted average shortfall will lie in this range, equivalent to a frequency of occurring every 1.5 years.

e Every 3.9 years (probability of 25.88%), it is predicted the Gas Injection Shortfall will be less than 1.0%.
e Every 2.2 years (probability of 46.30%), it is predicted the Gas Injection Shortfall will exceed 2.0%.

e Every 14.6 years (probability of 6.83%), it is predicted the Gas Injection Shortfall will exceed 5.0%.



Filed: 2022-03-21, EB-2022-0086, Exhibit B, Tab 1, Schedule 1, Attachment 2, Page 33 of 53

5.1.3 Operational Availability (Time)

The predicted number of days in which the Corunna facility is operating at Full Injection, Partial Injection or Zero Injection
is shown diagrammatically in Figure 5.4. Note that in OPTAGON, a calendar year of 365 days is equally spaced, with

each month having 30.4 days. Results are also presented in a tabulated format in Appendix A.
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Figure 5.4 Gas Injection Operational Days

Key observations are that:

Aug

Sep
Oct

Nov
Dec

Injection Availability of the Corunna facilities (i.e., proportion of time it is injecting at full rate over the total injection
time) is 90.86%, which demonstrates that Full Injection dominates the injection cycle.

In May and June, where only the MP units are required to operate, Full Injection is reached in almost all required
days, given the high level of redundancy discussed previously.

Partial Injection is seen in months where the HP units are required to operate in support of MP compression (15
of July — 30™ of September). This is mostly influenced by the low level of redundancy seen in the HP units (2
units in an ‘N’ configuration).

Between the 1t of October — 21°t of October, the HP units continue to support MP operations, albeit in a ‘N+1’
configuration and as a result, a lower level of partial production is recorded in October, as a single failure of a HP
unit does not necessarily lead to injection shortfall.

Between the 22" of October — 31°t of October, the HP units are required to cover the full injection duties and as
a result, Zero Injection is reported in October, due to failure of both units. However, the contribution of not being
able to inject at any rate towards Gas Injection Shortfall is small, given that it only occurs on average for 0.2 days
every year (see Table Al in Appendix A).

5.1.4 Shortfall Contributors

The contributors to Gas Injection Shortfall are given at equipment and maintainable item level in Sections 5.1.4.1 and

5.1.4.2, respectively.

5141

Equipment Contributors to Gas Injection Shortfall

The equipment contributors to Gas Injection Shortfall over the 5-year period considered are shown in Table 5.3 and Figure
5.5. The shortfall caused by each equipment is quantified and ranked by its impact on Gas Injection at the point of failure,
as defined by the Injection profiles. Also reported in Table 5.3 are the Total Aggregated Downtimes Repair and Running

Times for each unit over the 5-year reviewed period.
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Table 5.3 Gas Injection 5-Year Equipment Contributors to Shortfall

Gas Injection Shortfall Total Total

S — ASRIED | U

Downtimes | Time (hrs)
x10% m?3 % %

1 K-704 161,174.7 1.17% 51.80% 2,839 13,126
2 K-711 148,609.6 1.08% 47.76% 1,463 12,100
3 K-705 260.3 <0.01% 0.08% 1,551 14,450
4 K-706 251.8 <0.01% 0.08% 1,432 13,238
5 K-707 236.7 <0.01% 0.08% 1,165 10,142
6 K-708 228.6 <0.01% 0.07% 1,223 7,991
7 K-701 159.0 <0.01% 0.05% 2,426 9,730
8 K-702 128.1 <0.01% 0.04% 1,216 6,665
9 K-703 1215 <0.01% 0.04% 1,192 5,734
Total 311,170.3 2.26% 100.00% 14,507 93,177
180000.0 T
160000.0 +
140000.0 +
= 120000.0 +
€
8 1000000 +
g .
T 800000 +
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o
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Figure 5.5 Gas Injection 5-Year Equipment Contributors to Shortfall (,000 m?3)
Key observations are that:

e Units K-704 and K-711 (HP units) are responsible for 99.56% of the total Gas Injection shortfall. In absolute terms,
this represents 309,784.3 x10° m? of Gas Injection Shortfall (2.25%). As discussed previously, this is attributed
to the combined ‘N’ configuration that these units exhibit for the majority of the time that they are required to
operate.
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e K-704 contributes higher shortfall than K-711, due to the increased likelihood of a foundation failure to affect this
unit (1%t foundation failure MTTF of 21,628 hours for K-704 vs. 170,303 for K-711), which has an extended
downtime associated with its repair.

e The remaining 0.44% of the total Gas Injection Shortfall is caused by the MP units, which require between 4 — 5
units not operating to impact gas injection operations.

e Intotal, the combined compressor downtime hours across the 5-year review period is 14,507 hours. Units K-704
and K-701 show the highest downtimes, forecasted to be down for a total of 2,839 and 2,426 hours, respectively.
As discussed, this is attributed to high likelihood of foundation failures linked to these units (as defined in Section
4.3). Despite its high downtime, K-701 is reported to cause lower shortfall than units K-705 — K-708, which is
explained by the lower injection flow capacity associated with unit K-701 (and in fact K-702 & K-703) versus units
K-705 — K-708. Therefore, a failure of units K-705 — K-708 will result in higher levels of shortfall than would occur
if units K701-K703 failed.

e The total combined compressor running hours across the 5-year review period is forecast to be 93,177 hours,
which averages to approximately 2,071 hours run per compressor unit (9) each year. The high number of running
hours recorded for the Injection cycle alone is indicative of the high-demand scenario that is being assessed in
this RAM study. This high-demand scenario may not represent a typical year of operation, but it represents the
extreme running conditions that the facilities must respond to when required (e.g., in response to extreme
weather conditions). This scenario includes both the design day and 4-day peak demands.

5.1.4.2 Maintainable Item Contributors to Gas Injection Shortfall

The maintainable item contributors to Gas Injection Shortfall over the 5-year period considered are shown in Table 5.4
and Figure 5.6.

Table 5.4 Gas Injection 5-Year Maintainable Item Contributors to Shortfall

Gas Injection Shortfall

Maintainable Item Absolute Relative
x103 m? %
1 Foundation 97,605.7 0.71% 31.37%
2 Engine 73,000.4 0.53% 23.46%
3 Compressor 64,125.6 0.47% 20.61%
4 Heating & Cooling 23,252.1 0.17% 7.47%
5 Valves 20,668.4 0.15% 6.64%
6 Aftercooler 16,994.3 0.12% 5.46%
7 Crankshaft 15,523.8 0.11% 4.99%
Total 311,170.3 2.26% 100.00%
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Aftercooler, Crankshaft,
16,994.3, 5% [ 15,523.8, 5%
Valves, 20,668.4, 7%

Heating & Cooling, Foundation,
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Figure 5.6 Gas Injection 5-Year Maintainable Item Contributors to Shortfall (,000 m3)
Key observations are that:

e Foundations are the most significant contributor to Gas Injection Shortfall, accounting for 31.37% of total shortfall
(97,605.7 x10% m?, 0.709% absolute). This is attributed to the long duration associated with the repair of this
maintainable item.

e Next are the compressor Engines, which are responsible for 23.46% of total Gas Injection Shortfall (73,000.4
x10% m3, 0.53% absolute). On average, Engines have a higher MTTF than Compressors. However, based on the
reliability information detailed in Section 4.3 (more specifically, Table 7.4b, provided by Enbridge), the average
downtime associated with an engine failure is 425.6 hours, which is substantially higher than the 99.6 hours of
average downtime required following a compressor failure.

e 3 are the Compressor item of the entire compressor unit, predicted to cause 20.61% of the total shortfall
(64,125.6 x10% m3, 0.47% absolute).

e The following items, with the exception of the Crankshaft, have downtime durations below 50 hours and are
therefore ranked as follows with regard to Gas Injection Shortfall:

o Heating & Cooling — 7.47% of total shortfall (23,252.1 x10° m3, 0.17% absolute) — predominantly due to
glycol leaks.

o Valve System — 6.64% of total shortfall (20,668.4 x103 m3, 0.15% absolute).
o Aftercooler — 5.46% of total shortfall (16,994.3 x10% m3, 0.12% absolute).

o Crankshaft due to bearing misalignment — 4.99% of total shortfall (15,523.8 x10° m3, 0.11% absolute)
— despite the high downtime associated with this item, it fails less frequently than the aforementioned
items.

e Finally, it is important to note that the low frequency, high consequence failures associated with the Crankshatft,
Engine, Aftercooler and Valve System items (as defined in Table 4.5) are not expected to contribute significantly
to shortfall.
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5.2 Gas Withdrawal Results — Base Case
5.2.1 Withdrawal Efficiency

Table 5.5 presents the overall results for the Gas Withdrawal Demand, Withdrawn, Shortfall and Withdrawal Efficiency for
the Gas Withdrawal Base Case, over the gas withdrawal operating months for a period of 5 years. As well as presenting
the Mean Average forecast, the likely spread of results is also given by the P5 and P95 forecasts. The P5 and P95 results
present the 5% and 95% probability of exceeding the stated levels of Withdrawal Efficiency.

Table 5.5 Base Case Gas Withdrawal Overall Results

Withdrawn Shortfall Withdrawal .
e Availability (%) Shortfall (%)
(x10° m3) (x10° m3) Efficiency (%)
P5 18,162,200 18,087,109 75,091 99.59% 98.30% 0.41%
Mean 18,162,200 17,872,477 289,723 98.40% 93.61% 1.60%
P95 18,162,200 17,431,297 730,903 95.98% 85.25% 4.02%

This demonstrates that:

e The mean Withdrawal Efficiency of the Corunna facilities across the 5-year review period against Demand is
98.40%; 17,872,477 x10° m® of gas was withdrawn against a Demand of 18,162,200 x10° m3.

e There is a 5% chance of exceeding a Withdrawal Efficiency of 99.59% and a 95% chance of exceeding a
Withdrawal Efficiency of 95.98%.

Moreover, the yearly and monthly breakdown of Gas Withdrawal Shortfall over the 5-year review period are presented
in Figure 5.7 and Figure 5.8, respectively.

2.00%
1.50%

1.00%

Shortfall (%

0.50%

0.00%

1.61% 1.60% 1.59% 1.59% 1.58%
2022/2023 2023/2024 2024/2025 2025/2026 2026/2027
Year

Figure 5.7 Yearly Breakdown of Base Case Gas Withdrawal Shortfall
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Figure 5.8 Monthly Breakdown of Base Case Gas Withdrawal Shortfall

Key observations are:

A decreasing trend in Gas Withdrawal Shortfall is observed between 2022 and 2026, attributed to the high
likelihood of units K-704 and K-701 having their 15t foundation failures within the first years of the reviewed period.
However, this decreasing trend in shortfall during Gas Withdrawal operations is considerably less pronounced
than in Gas Injection. This is because the criticality of these units is generally lower, in comparison to Gas
Injection operations (unit K-701 operates for the majority of the year but has a high level of redundancy available;
unit K-704 is only required to operate during the Peak Compression & Design Day periods).

Figure 5.8 shows that, despite withdrawal operations starting on the 27" of November, no shortfall is forecasted
in the November and December months. This is attributed to the high level of compressor sparing of the MP
compressors that are required to meet the gas demand in these two months.

Subsequent to 2022, where the effect from the 1t foundation failures is less pronounced, it can be seen (from
Figure 5.8) that high levels of shortfall are recorded in months where both LP units are required to be operating
(January, February and March), where failure of any of the LP compressors will immediately cause a loss in
withdrawal capability. More specifically, the following observations can be drawn regarding these specific months:

o In January, two different compressor arrangements exist — LP/MP compression in the first 27 days of
the month (24,548 x10% m®/d gas demand), followed by a LP/MP/HP peak compression (62,400 x103
m3/d gas demand) for the last 5 days of the month. In both arrangements, with regard to the LP
configuration, a single compressor failure results in immediate withdrawal shortfall, with various levels
of sparing in the MP compressor side (sparing reduced to a single unit during peak compression).

o In February, the overall gas demand in the first 27 days of the month is the same as in the first 27 days
of January (24,548 x10%® m3/d), with the final day of the month consisting of a typical Design Day
compression (62,400 x10° m3/d). Despite the similarity between January and February in the first 27
days of each month with regard to overall gas demand and compressor configuration, over the
beginning of February, the amount of bypassing the LP route and flowing directly to the MP compressors
increases (i.e., greater than in January). Consequently, during this period, the impact of any LP
compressor failure in February is reduced in comparison to January, which explains the reduction in
shortfall percentage from January to February.

o  Over the entire month of March, the compressor configuration and gas demand are the same as during
the first 27 days of January and February, which explains the high levels of shortfall observed in Figure
5.8. The higher shortfall percentage in March, in comparison to January and February, is due to the
shortfall being reported in relative terms - given that January and February have high demand periods,
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the loss of a given compressor has a relatively smaller impact than when the overall demand is lower,

as in March.

e Finally, in April the demand is reduced, thus increasing the level of sparing in the MP side of the compressor
configuration and most importantly, on the LP side, as only 1 LP compressor is required to operate. As a result,
significantly reduced levels of shortfall are observed during this month.

5.2.2 Shortfall Exceedance

The probability and frequency of exceeding various levels of Gas Withdrawal Shortfall are presented in Table 5.6 and

Figure 5.9.

Table 5.6 Summary of Shortfall Exceedance during the Withdrawal Period

Shortfall (%)

Probability of Exceedance

Probability of Exceedance (%)

REEUNVERGES

0.00% 100.00% 1.00
0.06% 100.00% 1.00
0.50% 90.59% 1.10
1.00% 59.56% 1.68
2.00% 25.79% 3.88
3.00% 12.57% 7.96
4.00% 5.12% 19.52
5.00% 2.07% 48.38
16.71% 0.00% 100,000.00
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As can be seen from these results:

Shortfall (%)

Figure 5.9 Shortfall Exceedance Probability during the Withdrawal Period

e Gas Withdrawal Shortfall is forecast to typically lie in the range 0.5-5%. There is an 88.52% probability that
the predicted average shortfall will lie in this range, equivalent to a frequency of occurring every 1.1 years.
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Every 10.6 years (probability of 9.41%), it is predicted the Gas Withdrawal Shortfall will be less than 0.5%.
Every 3.9 years (probability of 25.79%), it is predicted the Gas Withdrawal Shortfall will exceed 2.0%.

Every 48.3 years (probability of 2.07%), it is predicted the Gas Withdrawal Shortfall will exceed 5.0%.

5.2.3 Operational Availability (Time)

The predicted number of days in which the Corunna facility is operating at Full Withdrawal, Partial Withdrawal or Zero

Withdrawal, is shown diagrammatically in Figure 5.10. Results are also presented in a tabulated format in Appendix A.
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Figure 5.10 Gas Withdrawal Operational Days

Key observations are that:

Withdrawal Availability of the Corunna facilities (i.e., proportion of time it is withdrawing at full rate over the total
withdrawal time) is 93.61%, which demonstrates that Full Withdrawal dominates the withdrawal cycle.

There are no instances where Zero Withdrawal (i.e., due to failure of all required units) is observed (see Table
A2 in Appendix A).

In November and December, where only the MP units are required to operate, Full Withdrawal is reached for the
majority of time in these two months, given the high level of redundancy discussed previously.

Partial Withdrawal is seen in months where the LP units are required to operate in support of MP compression
(January, February and March). This is mostly influenced by the low level of redundancy seen in the LP units (2
units in an ‘N’ configuration).

During the peak and design days (Withdrawal model assumes 4 days of peak compression in January and 1
single design day of compression in February each year), the following is concluded:

o Of the total 600 hours that are run in peak and design mode over the 5-year review period, the demand
is fully met for 386.2 hours, or approximately 64.4% of the required time. Additionally, of the 10 instances
that gas demand is increased to the peak and design day levels (62,400 x 10% m3/d), the demand is
initially met 9.7 times. This means that peak and design day demand is almost always met initially, but
during these periods, certain units fail, thus resulting on the demand being only met for 64.4% of the
time that maximum withdrawal is required.

In April, the HP units continue to support MP operations, albeit in a ‘N+1’ configuration and as a result, a lower
level of partial production is recorded in April, as a single failure of a LP unit does not necessarily lead to
withdrawal shortfall.

Oct
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5.2.4 Shortfall Contributors

The contributors to Gas Withdrawal Shortfall are given at equipment and maintainable item level in Sections 5.2.4.1 and
5.2.4.2, respectively.
5.24.1 Equipment Contributors to Gas Withdrawal Shortfall

The equipment contributors to Gas Withdrawal Shortfall over the 5-year period considered are shown in Table 5.7 and

Figure 5.11. The shortfall caused by each equipment is quantified and ranked by its impact on Gas Withdrawal at the point

of failure, as defined by the Withdrawal profiles. Also reported in Table 5.7 are the Total Aggregated Downtimes and

Running Times for each unit over the 5-year reviewed period.

Table 5.7 Gas Withdrawal 5-Year Equipment Contributors to Shortfall
Gas Withdrawal Shortfall Total

i Aggregated [Total Runnin
el goreq :

Downtimes Time (hrs)
x10% m?3 % %

1 K-710 127,590.3 0.70% 43.83% 1,240 11,116
2 K-709 125,034.0 0.69% 42.96% 1,332 13,111
3 K-705 6,325.6 0.04% 2.17% 1,707 15,675
4 K-706 6,231.7 0.03% 2.14% 1,664 15,436
5 K-707 5,688.8 0.03% 1.95% 1,359 11,977
6 K-701 4,977.5 0.03% 1.71% 2,752 13,076
7 K-708 4,945.6 0.03% 1.70% 1,090 6,350
8 K-703 3,652.3 0.02% 1.26% 1,557 9,774
9 K-702 3,634.8 0.02% 1.25% 1,689 11,966
10 K-711 1,567.0 0.01% 0.54% 485 498
11 K-704 1,436.3 0.01% 0.49% 1,790 561
Total 291,083.9 1.60% 100.00% 16,665 109,542
140000
120000
’nE?1ooooo
é 80000
"=§ 60000
2 40000
- CLLLLLLLS
0 S s : :

K-710 K-709 K-705 K-706 K-707 K-701 K-708 K-703 K-702 K-711 K-704

Equipment

Figure 5.11 Gas Withdrawal 5-Year Equipment Contributors to Shortfall (,000 m3)
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Key observations are that:

e Units K-710 and K-709 (LP units) are responsible for 86.79% of the total Gas Withdrawal shortfall. In absolute
terms, this represents 252,624.3 x10° m® of Gas Withdrawal Shortfall (1.38%). As discussed previously, this is
attributed to the combined ‘N’ configuration that these units exhibit for the majority of the time that they are
required to operate, which is particularly substantial.

e K-710 trumps K-709 in the shortfall rankings due to the higher likelihood of a foundation failure to affect this unit
(2%t foundation failure MTTF of 200,516 hours for K-710 vs. 230,690 for K-709), which has discussed previously,
has a high downtime associated with its repair.

e Theremaining 13.21% of the total Gas Withdrawal Shortfall is caused by the MP units, which require 4 or 5 units
not operating to impact gas withdrawal operations.

e In total, the combined compressor downtime hours across the 5-year reviewed period is 16,665 hours. As
reported in the Gas Injection results, unit K-701 shows the highest downtime, namely forecasted to be down for
a total of 2,752 hours. As discussed, this is attributed to high likelihood of foundation failure linked to this unit (as
defined in Section 4.3). Unit K-704 also has a high likelihood of sustaining a foundation failure. However, given
its low utilization (expected to operate for a total of 5 days during withdrawal), its contribution towards Gas
Withdrawal Shortfall is reduced. Despite its high downtime, K-701 is reported to cause lower shortfall than units
K-705 — K-708, which is explained by the lower withdrawal flow capacity associated with unit K-701 (and in fact
K-702 & K-703) versus units K-705 — K-708. Therefore, a failure of units K-705 — K-708 will result in higher levels
of shortfall than would occur if units K701-K703 failed.

e The total combined compressor running hours across the 5-year review period is forecast to be 109,542 hours,

which averages to approximately 1,992 hours per compressor unit (11), each year.

5.2.4.2 Maintainable Item to Gas Withdrawal Shortfall

The maintainable item contributors to Gas Withdrawal Shortfall over the 5-year period considered are shown in Table 5.8
and Figure 5.12.

Table 5.8 Gas Withdrawal 5-Year Maintainable Item Contributors to Shortfall

Gas Withdrawal Shortfall

Maintainable Item Absolute

1 Compressor 76,537.0 0.42% 26.42%
2 Foundation 60,167.5 0.33% 20.77%
3 Engine 44,714.8 0.25% 15.43%
4 Heating & Cooling 36,355.6 0.20% 12.55%
5 Valves 31,458.6 0.17% 10.856%
6 Aftercooler 25,732.9 0.14% 8.88%
7 Crankshaft 14,750.8 0.08% 5.09%
Total 289,717.2 1.60% 100.00%
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Figure 5.12 Gas Withdrawal 5-Year Maintainable Item Contributors to Shortfall (,000 m3)

Key observations are that:

e Compressors are the most significant contributor to Gas Withdrawal Shortfall, accounting for 26.42% of total

shortfall (76,537.0 x10% m3, 0.42% absolute). This is attributed to the low compressor reliability associated with

the critical units K-709 and K-710, which is significantly lower than all other units.

e Foundations are the 2" highest contributor to Gas Withdrawal Shortfall, which is one of the main differences in

comparison to the Gas Injection mode, accounting for 20.77% of total shortfall (60,167.5 x10° m3, 0.33%

absolute). The change in shortfall ranking is attributed to the fact that foundation failures in this mode of operation

affects mostly units that have a high level of redundancy (K-701 and K-704), which is not the case in Gas Injection.

However, the long duration associated with the repair of this maintainable item still results in a high contribution

towards shortfall by this maintainable item, albeit not the top contributor.

e Next are the compressor Engines, which are responsible for 15.43% of total Gas Withdrawal Shortfall (44,714.8

x10% m3, 0.25% absolute). As discussed previously, the average downtime duration of an engine is 425.6 hours,

which is substantially higher than the 99.6 hours of average downtime required subsequent to a compressor

failure. However, the low Compressor reliability of units K-709 and K-710 results in a higher raking of this

Compressor maintainable item versus Engines.

e Asin Gas Injection, the following items, with the exception of the Crankshaft, have downtime durations below 50

hours and are therefore ranked as follows with regard to Gas Withdrawal Shortfall:

o Heating & Cooling — 12.55% of total shortfall (36,355.6 x10° m3, 0.20% absolute) — predominantly due

to glycol leaks.

o Valve System — 10.86% of total shortfall (31,458.6 x10° m3, 0.17% absolute).
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o Aftercooler — 8.88% of total shortfall (25,732.9 x10% m3, 0.14% absolute).

o Crankshaft due to bearing misalignment — 5.09% of total shortfall (14,750.8 x10° m?, 0.08% absolute)

— despite the high downtime associated with this item, it fails less frequently than the aforementioned
items.

Finally, it is important to note that the low frequency, high consequence failures associated with the Crankshatft,

Engine, Aftercooler and Valve System items (as defined in Table 4.5) are not expected to contribute significantly
to shortfall.
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6 SUMMARY & CONCLUSIONS

6.1 Summary

Table 6.1 and Figure 6.1 provide a summary of the performance of the Gas Injection and Gas Withdrawal Base Cases.

Table 6.1 Efficiency / Availability Results Summary by Case

Case Efficiency (%) Availability (%)
Gas Injection Base Case 97.74% 90.86%
Gas Withdrawal Base Case 98.40% 93.61%

100.00%

98.00% T
96.00% —+
94.00% T
92.00% 97.74% 98.40%

90.00% —+ 93.61%

90.86%

Efficiency / Availability (%)

88.00%

86.00% -

Efficiency Availability Efficiency Availability

Injection Withdrawal

Case

Figure 6.1 Efficiency / Availability Results Summary by Case

As can be seen from the results, the Efficiency of the Corunna facilities is lower during the Injection mode of operation
(97.74%) than during the Withdrawal mode (98.40%). This is due to a higher number of days that the facilities will operate
at Partial Capacity during Injection than in Withdrawal, as reflected by the Availability of these two modes of operation.

Gas Injection Base Case

Figure 6.2 presents a yearly breakdown of the Base Case Gas Injection Shortfall over the 5-year review period. During
the 5 years assessed, the mean Injection Efficiency of the Corunna facilities against Demand is 97.74%; 13,461,540 x103
m?3 of gas was injected against a Demand of 13,772,710 x10°% m3.

Additionally, despite the expected increase in plant deterioration, which results in higher number of failures each year, it
is forecasted that Gas Injection Shortfall will decrease from 2022 to 2026. This decreasing trend is attributed to the
potential incipient 15t foundation failure of units K704 (HP duty) and K701 (MP duty), likely to occur in early years, with the
former having a high impact in injection capability, given its low level of redundancy. As a result, given the long downtime
duration associated with this maintainable item (between 1-5 months), the high impact on shortfall in early years surpasses
the impact on shortfall associated with plant deterioration.
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Figure 6.2 Yearly Breakdown of Base Case Gas Injection Shortfall (5 Years)

Gas Withdrawal Base Case

Figure 6.3 presents a yearly breakdown of the Base Case Gas Withdrawal Shortfall over the 5-year review period. During
the 5 years assessed, the mean Withdrawal Efficiency of the Corunna facilities against Demand is 98.40%; 17,872,477
x10% m?3 of gas was withdrawn against a Demand of 18,162,200 x10% m3,

A decreasing trend in Gas Withdrawal Shortfall is observed between 2022 and 2026, attributed to the high likelihood of
units K-704 and K-701 having their 15t foundation failures within the first years of the reviewed period. However, this
decreasing trend in shortfall during Gas Withdrawal operations is considerably less pronounced than in Gas Injection. This
is because the criticality of these units is generally lower, in comparison to Gas Injection operations.
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Y 0.50% T+

0.00% } } } }

2022/2023 2023/2024 2024/2025 2025/2026 2026/2027
Year

Figure 6.3 Yearly Breakdown of Base Case Gas Withdrawal Shortfall (5 Years)
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6.2 Conclusions

This section summarises the key conclusions that can be drawn from the results of the Gas Injection and Withdrawal
Base Cases:

e The Efficiency of the Corunna facilities is lower during the Injection mode of operation (97.74%) than during the
Withdrawal mode (98.70%). This is due to a higher number of days that the facilities will operate at Partial
Capacity during Injection than in Withdrawal. In absolute terms, over the 5-year review period, this means that:

o With regard to Gas Injection, 13,461,540 x103 m? of gas was injected against a Demand of 13,772,710
X108 m8.

o With regard to Gas Withdrawal, 17,872,477 x10° m® of gas was withdrawn against a Demand of
18,162,200 x103 m3.

o Despite the expected increase in plant deterioration each year, which results in higher number of failures each
year, it is forecasted that both Gas Injection and Gas Withdrawal Shortfall will decrease from 2022 to 2026. This
decreasing trend is attributed to the potential incipient 1%t foundation failure of certain compressor units. The
decreasing shortfall trend is more pronounced in the Gas Injection mode as in particular, the 15t foundation failure
is likely to affect a unit (K-704) that is in an ‘N’ configuration, which is not the case in Gas Withdrawal (K-701 is
likely to be affected in this mode, but it has significant levels of sparing).

e  Units K-704 & K-711 (HP) and K-709 & K-710 (LP), which predominantly operate in an ‘N’ configuration, are the
most critical items with regard to the operation of the Corunna facilities. These units are forecasted to account
for 99.56% and 86.79% of the total gas shortfall of the Injection and Withdrawal modes, respectively.

e Foundations are the most significant Maintainable Item contributor to Gas Injection Shortfall, accounting for 31.37%
of total shortfall. This is attributed to the long duration associated with the repair of this maintainable item
(between 1-5 months), and the likelihood to affect unit K-704, which has no level of redundancy. Engines and
Compressors make up the top 3 ranking of Maintainable Item shortfall contributors, accounting for 23.46% and
20.61% of the total shortfall, respectively.

e Compressors are the most significant Maintainable Item contributor to Gas Withdrawal shortfall, accounting for
26.42% of the total shortfall. This is attributed to the low compressor reliability associated with the critical units
K-709 and K-710, which is significantly lower than all other units. Foundations and Engines make up the top 3
ranking of Maintainable ltem shortfall contributors, accounting for 20.77% and 15.43% of the total shortfall,
respectively.

e The low frequency, high consequence failures associated with the Crankshaft, Engine, Aftercooler and Valve
System items are not expected to contribute significantly to shortfall.
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APPENDIX A OPERATIONAL DAYS (INJECTION & WITHDRAWAL)

Table Al Gas Injection Operational Days

Number of Days

Zero Partial L
Injection Injection AUl i
Jan 0.000 0.000 0.000
Feb 0.000 0.000 0.000
Mar 0.000 0.000 0.000
Apr 0.000 0.000 0.000
May 0.000 0.000 5.000
2022 Jun 0.000 0.158 30.258
Jul 0.000 4.384 26.033
Aug 0.000 5.215 25.202
Sep 0.000 5.368 25.048
Oct 0.201 1.690 28.526
Nov 0.000 0.000 0.000
Dec 0.000 0.000 0.000
Jan 0.000 0.000 0.000
Feb 0.000 0.000 0.000
Mar 0.000 0.000 0.000
Apr 0.000 0.000 0.000
May 0.000 0.000 5.000
2023 Jun 0.000 0.126 30.291
Jul 0.000 3.839 26.578
Aug 0.000 4.779 25.637
Sep 0.000 4.878 25.539
Oct 0.203 1.500 28.714
Nov 0.000 0.000 0.000
Dec 0.000 0.000 0.000
Jan 0.000 0.000 0.000
Feb 0.000 0.000 0.000
Mar 0.000 0.000 0.000
Apr 0.000 0.000 0.000
May 0.000 0.000 5.000
2024 Jun 0.000 0.100 30.317
Jul 0.000 3.400 27.016
Aug 0.000 4.423 25.994
Sep 0.000 4.596 25.821
Oct 0.204 1.392 28.820
Nov 0.000 0.000 0.000
Dec 0.000 0.000 0.000
2025 Jan 0.000 0.000 0.000
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Feb 0.000 0.000 0.000
Mar 0.000 0.000 0.000
Apr 0.000 0.000 0.000
May 0.000 0.000 5.000
Jun 0.000 0.083 30.334
Jul 0.000 3.086 27.331
Aug 0.000 4.094 26.323
Sep 0.000 4.353 26.063
Oct 0.205 1.299 28.913
Nov 0.000 0.000 0.000
Dec 0.000 0.000 0.000
Jan 0.000 0.000 0.000
Feb 0.000 0.000 0.000
Mar 0.000 0.000 0.000
Apr 0.000 0.000 0.000
May 0.000 0.000 5.000
2026 Jun 0.000 0.073 30.344
Jul 0.000 2.924 27.493
Aug 0.000 3.986 26.431
Sep 0.000 4.232 26.185
Oct 0.207 1.250 28.960
Nov 0.000 0.000 0.000
Dec 0.000 0.000 0.000

Table A2 Gas Withdrawal Operational Days

Number of Days

Zero Partial Full
Withdrawal Withdrawal Withdrawal
Nov 0.000 0.001 4.416
Dec 0.000 0.032 30.385
Jan 0.000 3.124 27.293
Feb 0.000 3.253 27.164
Mar 0.000 2.860 27.557
Apr 0.000 0.075 28.842
2022/2023
May 0.000 0.000 0.000
Jun 0.000 0.000 0.000
Jul 0.000 0.000 0.000
Aug 0.000 0.000 0.000
Sep 0.000 0.000 0.000
Oct 0.000 0.000 0.000
2023/2024 Nov 0.000 0.003 4414
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Dec 0.000 0.049 30.368
Jan 0.000 3.441 26.976
Feb 0.000 3.514 26.903
Mar 0.000 3.021 27.395
Apr 0.000 0.096 28.821
May 0.000 0.000 0.000
Jun 0.000 0.000 0.000
Jul 0.000 0.000 0.000
Aug 0.000 0.000 0.000
Sep 0.000 0.000 0.000
Oct 0.000 0.000 0.000
Nov 0.000 0.002 4.415
Dec 0.000 0.048 30.369
Jan 0.000 3.489 26.928
Feb 0.000 3.601 26.816
Mar 0.000 3.012 27.405
Apr 0.000 0.089 28.827
2024/2025
May 0.000 0.000 0.000
Jun 0.000 0.000 0.000
Jul 0.000 0.000 0.000
Aug 0.000 0.000 0.000
Sep 0.000 0.000 0.000
Oct 0.000 0.000 0.000
Nov 0.000 0.001 4.415
Dec 0.000 0.041 30.376
Jan 0.000 3.344 27.073
Feb 0.000 3.415 27.002
Mar 0.000 3.037 27.380
Apr 0.000 0.083 28.834
2025/2026
May 0.000 0.000 0.000
Jun 0.000 0.000 0.000
Jul 0.000 0.000 0.000
Aug 0.000 0.000 0.000
Sep 0.000 0.000 0.000
Oct 0.000 0.000 0.000
Nov 0.000 0.002 4.415
Dec 0.000 0.036 30.380
Jan 0.000 3.365 27.052
2026/2027 Feb 0.000 3.442 26.974
Mar 0.000 3.085 27.332
Apr 0.000 0.104 28.812
May 0.000 0.000 0.000
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Jun 0.000 0.000 0.000
Jul 0.000 0.000 0.000
Aug 0.000 0.000 0.000
Sep 0.000 0.000 0.000
Oct 0.000 0.000 0.000
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About DNV

DNV is the independent expert in risk management and assurance, operating in more than 100 countries. Through its
broad experience and deep expertise DNV advances safety and sustainable performance, sets industry benchmarks,
and inspires and invents solutions.

Whether assessing a new ship design, optimizing the performance of a wind farm, analyzing sensor data from a gas
pipeline or certifying a food company’s supply chain, DNV enables its customers and their stakeholders to make critical
decisions with confidence.

Driven by its purpose, to safeguard life, property, and the environment, DNV helps tackle the challenges and global
transformations facing its customers and the world today and is a trusted voice for many of the world’s most successful
and forward-thinking companies.
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MARKET DYNAMICS

The purpose of this section of evidence is to explain the ongoing value that the
Dawn Hub offers to natural gas consumers in Ontario, including to EGD rate zone
customers via the CCS and the various connected natural gas storage facilities
discussed at Exhibit B, Tab 1, Schedule 1, Section B.

This Exhibit of evidence is organized as follows:
A. The Value of the Dawn Hub
B. EGD Rate Zone Storage Capacity

A. THE VALUE OF THE DAWN HUB

w

Enbridge Gas operates the Dawn Hub, which is one of the largest and most
important North American natural gas market hubs. The Dawn Hub consists of a
combination of interconnecting natural gas pipelines and underground storage
facilities and is the primary source of supply for the Dawn Parkway System. The
Dawn Hub is also connected to a significant amount of underground natural gas
storage within the Great Lakes region and to all major natural gas supply basins
across Canada and the continental US, including the Western Canadian
Sedimentary Basin (“WCSB”) in Alberta and the Marcellus shale production region in

the US Northeast, through various upstream natural gas transmission pipelines.

The depth and liquidity of the market at the Dawn Hub provides value to all Ontario
natural gas customers by way of competitive commodity prices, attracting natural
gas supply to the province. The Dawn Hub provides affordable supply and reliable
and critical infrastructure to meet Ontario’s peak energy demand, delivering
approximately 3-times the energy equivalent to natural gas consumers as peak

electric demand in the province.
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5. The OEB has repeatedly recognized the importance and value of the Dawn Hub
over time, including as part of its findings in the Natural Gas Electricity Interface
Review (“NGEIR”):"

The development of the Dawn Hub has brought substantial benefits to consumers in
Ontario and to other market participants...

...The storage facilities are an integral part of what is commonly referred to as the
Dawn Hub, which is widely recognized as one of the more important market centres
in North America for the trading, transfer and storage of natural gas. In its Natural Gas
Forum Report, the Board stated “The large amount of nearby storage, combined with
the convergence of pipelines linking the U.S. and Ontario gas markets, have made
Dawn the most liquid trading location in Ontario”. The Federal Energy Regulatory
Commission, in its assessment of energy markets in the United States in 2004, made
similar comments about the significance of Dawn: The Dawn Hub is an increasingly
important link that integrates gas produced from multiple basins for delivery to
customers in the Midwest and Northeast...Dawn has many of the attributes that
customers seek as they structure gas transactions at the Chicago Hub: access to
diverse sources of gas production; interconnection to multiple pipelines; proximity to
market area storage; choice of seasonal and daily park and loan services; liquid trade
markets; and opportunities to reduce long haul pipeline capacity ownership by
purchasing gas at downstream liquid hubs.

6. The diversity and magnitude of energy supply afforded by the Dawn Hub is
especially critical during extreme weather events. North America, and in particular
Canada and the continental United States have experienced 4 such events in the
form of polar vortexes over the past 7 years. These harsh cold weather events have
caused severe reductions in natural gas production and transmission volumes
resulting in localized supply shortfalls during periods of peak demand (including
distribution system outages), causing severe price spikes at regional market hubs.
During each of these events, firm upstream supplies being delivered to the Dawn

Hub have been significantly reduced as gas is drawn to higher priced markets away

1 EB-2005-0551, Decision with Reasons, November 7, 2006, p. 44; EB-2005-0551, Decision with
Reasons, November 7, 2006, p. 8
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from Dawn, requiring Dawn Hub storage facilities to fill the resulting supply shortfall

via increased withdrawals.

7. During the most recent polar vortex event in February 2021, the Dawn Hub provided
security of supply to Ontario consumers by increasing storage withdrawals to offset
upstream supply shortfalls. Not only did this avoid system outages, but it also

provided price stability during peak conditions, as evident in Figure 1.

Figure 1: 2021 Polar Vortex Natural Gas Price Impacts

1,000

100

US $/Mmbtu

10

Feb1 Feb 2 Feb 3 Feb 4 Feb 5 Feb & Feb3 Feb10 Feb11 Feb12 Feb16 Feb17 Feb18 Feb19
Trade Date
= Chicago City Gales  =—=Oneck, Okla. Panhandle, Tx.-Okla. Dawn

8. By contrast, during this same February 2021 polar vortex event, while demand for
energy (both natural gas and electricity) in the U.S. West and Southwest increased
significantly, natural gas production was impacted due to freeze offs at wellheads
and the electricity system experienced widespread power outages. As a result,
natural gas prices in Oklahoma and Texas, two of North America’s largest

production zones, spiked (10—100 times higher than prices at the Dawn Hub as
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detailed in Figure 1). Atmos Energy Corp., a natural gas distribution company that
serves more than 3 million customers across 8 U.S. states — reported that it had
accrued roughly $2.5 to $3.5 billion in natural gas purchases, mainly for its Colorado,
Kansas and Texas jurisdictions, due to this event.? Further, according to the Texas
Department of Health Services, no less than 246 people lost their lives during this
event, 10 of which from fire-related injuries from space heaters and 19 of which from

CO poisoning (potentially also related to space heaters).?

9. Current market trends indicate that the value of natural gas storage in the Great
Lakes region will remain steady in the short-term and will increase in the longer-
term, as natural gas production levels are reduced and commodity prices rebound in

response. In its recent natural gas market outlook, ICF concluded:*

Going forward, ICF is projecting a general rebound in natural gas prices, as well as a
slowdown in the growth of natural gas production and greenfield natural gas pipeline
expansions. Both trends will tend to increase the seasonal value of natural gas
storage. The general rebound in natural gas prices will lead to gas commodity prices
that are generally higher in the winter withdrawal season than in the summer injection
period simply due to the rising long term commodity price trend that ICF is projecting.
In addition, as production growth in the Marcellus and Utica begins to slow, the
increase in natural gas production during the winter relative to the previous summer
will decrease, leading to an increase in the value of natural gas storage withdrawals
to meet seasonal demand requirements. As a result, ICF is projecting a decline in
winter gas supply availability and a general increase in storage values over the next
several years. As seasonal storage values increase, winter price volatility is also
expected to increase. The shift in storage markets makes the current time frame
important for setting storage operational policy for the next few years.

10. Considering the ongoing and historical value that the Dawn Hub has provided to

Ontario natural gas consumers, the increased frequency and severity of extreme

2 hitps://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/qas-utilities-face-
multibillion-dollar-financing-needs-after-storm-price-surge-62790289

3 https://www.dshs.texas.gov/news/updates/SMOC FebWinterStorm MortalitySurvReport 12-30-21.pdf
4 |CF Q4 2021 Base Case



https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/gas-utilities-face-multibillion-dollar-financing-needs-after-storm-price-surge-62790289
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/gas-utilities-face-multibillion-dollar-financing-needs-after-storm-price-surge-62790289
https://www.dshs.texas.gov/news/updates/SMOC_FebWinterStorm_MortalitySurvReport_12-30-21.pdf
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weather events experienced across the continent, and ICF’s forecast calling for
increased seasonal storage values and winter price volatility, Enbridge Gas
anticipates that the Dawn Hub will continue to play a vital role in serving the energy
needs of Ontarians for many years to come. The importance of reliable infrastructure
and availability of storage to backstop supply shortfall is paramount to providing firm

service with price stability during periods of extreme weather.

B. EGD RATE ZONE STORAGE CAPACITY
11.Storage and the Dawn Hub are integral parts of the EGD rate zone Gas Supply

Plan. Storage assets provide EGD rate zone customers with cost-effective, flexible,

reliable, and secure supply.

12.As per the OEB’s NGEIR® and the Company’s Mergers, Amalgamations,
Acquisitions and Divestitures (“MAADs”) proceedings,® total underground storage
capacity reserved for EGD rate zone in-franchise customers is 99.4 PJ. As
described in Exhibit B, Tab 1, Schedule 1, Section B, this storage capacity is
connected to the Dawn Hub via the CCS and TR1/TR2 pipelines, and the Company
currently relies upon the compressor units at the CCS (depending upon pressure
differentials) to move natural gas volumes to and from Dawn and into and out of
storage. The physical storage capacity reserved for EGD rate zone customers has
the following injection and withdrawal characteristics:
¢ In-franchise storage withdrawals are limited to 1.9 PJ/d at storage capacities
between 99.4 to 43.5 PJ. Below 43.5 PJ the deliverability decreases linearly
until reaching a lower limit of 0.5 PJ/d at 0.5 PJ.

5 EB-2005-0551, NGEIR Decision with Reasons, November 7, 2006, pp. 74 & 83
6 EB-2017-0306/EB-2017-0307, MAADs Decision and Order, August 30, 2018, p. 51
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¢ In-franchise storage injections are limited to 0.84 PJ/d at storage capacity
between 0 PJ to 74.5 PJ. Above 74.5 PJ, injectability decreases linearly until
reaching a lower limit of 0.297 PJ/d at 99.1 PJ.

Accordingly, Enbridge Gas holds 43.5 PJ of inventory in storage annually in order to
provide 1.89 PJ/d of in-franchise deliverability to serve EGD rate zone customers on

February 28 design day (typically the peak of winter seasonal demand).

13.The operational flexibility provided by physical storage capacity allows Enbridge Gas
to control natural gas supplies at any nomination window, enabling the Company to
efficiently utilize all upstream transportation services contracted (e.g., Firm
Transportation, Storage and Transportation Services, Enhanced Market Balancing,
Firm Dawn to Parkway Transportation). Similarly, this flexibility supports the
maintenance of contractual balances on upstream and downstream transmission
pipelines, limiting the risk of incurring imbalance penalties. Furthermore, this
operational flexibility also allows Enbridge Gas to respond to short-term demand

variations quickly and with limited administrative support.

14.The inclusion of storage assets in the Gas Supply Plan provides a cost-effective,
reliable, and secure alternative to purchasing commodity, which is consistent with
the OEB’s guiding principles.” With the inclusion of storage in the Gas Supply Plan,
Enbridge Gas is able to purchase and inject gas in the summer and mitigate
exposure to severe market conditions, as described in Figure 1. As experienced in
winter 2014 and discussed in the EGD April QRAM filing (EB-2014-0039), gas in
inventory is a tool to mitigate exposure to extreme price swings for ratepayers.
Storage provides reliability by providing space and molecules at a known physical
location, with firm services underpinned by assets that include LCU on both the

storage and transmission systems.

7 EB-2021-0004, OEB Staff Report to the Ontario Energy Board, August 3, 2021, p. 2
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15.As per the Company’s 2021 Annual Gas Supply Plan Update (EB-2021-0004),
Enbridge Gas continues to forecast storage requirements for bundled in-franchise
customers in excess of the allocated cost-based storage space (most recently
requiring the acquisition of an additional 26.5 PJ of storage capacity at market-based
rates).® Line 4 in Table 1 below, illustrates the forecast requirement of the bundled
in-franchise allocated Tecumseh storage capacity through 2025.° Recognizing that
forecast customer demand is projected to increase,'° the requirement for storage
space in excess of the allocated-cost based storage is expected to continue for the

foreseeable future and indicates no reduction in space required at this time.

Table 1: Bundled In-Franchise Storage Requirement Forecast

Line
No.  Particulars (PJ) 2020/21 2021/22 2022/23 2023/24 2024/25
EGD
1 Infranchise Storage Requirement
2 Infranchise Customer Requirement 125.8 125.8 125.8 125.8 125.8
3 Cost-Based Storage
4 Tecumseh 99.0 99.0 99.0 99.0 99.0
5 Welland 0.3 0.3 0.3 0.3 0.3
6 Market Based Storage 26.5 26.5 26.5 26.5 26.5
7 Space Allocated for Infranchise Use 125.8 125.8 125.8 125.8 125.8
Union
Infranchise Storage Requirement
9 Contingency 9.5 9.5 9.5 9.5 9.5
10 Infranchise Customer Requirement 88.1 87.8 87.1 88.3 88.5
97.6 97.3 96.7 97.8 98.0
11 Cost-Based Storage
12 Dawn 100.0 100.0 100.0 100.0 100.0
13 Excess Utility Space Available 2.4 2.7 3.3 2.2 2.0

8 EB-2021-0004, OEB Staff Report to the Ontario Energy Board, August 3, 2021, p. 15

9 Tecumseh Storage refers to all storage pools connected to the CCS as well as Chatham D which is
connected to the Panhandle System.

10 EB-2021-0004, 2021 Annual Gas Supply Plan Update, Table 1, p. 22
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16.Importantly, physical (Tecumseh) storage capacity reserved for EGD rate zone
customers, which relies upon compression from the CCS, is cost-based and

provides significant value as it allows Enbridge Gas to utilize lower priced natural
gas (acquired and injected into storage during the summer) throughout the winter

when commodity prices are typically higher.

17.Going forward, given the flexibility afforded by the Company’s existing Gas Supply
Plan portfolio of assets, including: (i) Upstream transportation and supply contracts;
(i) Third-party (market-based) storage contracts; and (iii) Delivered supply (peaking)
contracts, and considering the attributes of regulated (utility) physical storage assets,

the Company expects that it will continue to prioritize access to cost-based storage
over other assets/alternatives.
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ALTERNATIVES AND PROPOSED PROJECT

1. The purpose of this section of evidence is to review the alternatives, both facility and
non-facility, as well as combinations of the two, that were considered by Enbridge
Gas to replace the 7 reciprocating compressor units at CCS proposed to be retired

and abandoned.

2. This Exhibit of evidence is organized as follows:
A. Characteristics of Integrated Storage Space and Deliverability
B. Assessment of Non-Facility Alternatives

i.  Supply-Side Alternatives
i. ETEE Alternatives
C. Assessment of Facilities Alternatives
i.  Natural Gas Fired Compression
ii.  Electric Drive Motor Compression
iii. NPS 36 Pipeline
iv.  Liquefied Natural Gas Storage
D. Repair + Replace Alternative
E. Relative Economics of Alternatives
F. Proposed Facilities

A. Characteristics of Inteqrated Storage Space and Deliverability

3. The Dawn Hub is the largest natural gas market hub in the Great Lakes region and
the largest integrated underground storage facility in Canada,’ consisting of
approximately 370 injection/withdrawal and observation wells across 35 storage
reservoirs that are connected to a series of pipeline and compression facilities that

safely and reliability store and transport natural gas to customers.

" Providing both market-based and cost-based storage services.
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4. As discussed in Exhibit B, Enbridge Gas is proposing to retire and abandon 7
existing reciprocating compressor units at the CCS facility (K701-K703 and K705-
K708) to address known obsolescence, reliability, and safety risks.? However,
absent the capacity currently provided by these 7 compressor units or investment
into other facility or non-facility alternatives to replace them, Enbridge Gas will strand
storage space and will be forced to procure supply-side services to meet the
demands of its customers. The Company expects that procuring this magnitude of
supply-side services would significantly impact the price of natural gas commaodity in
Ontario. In order to better predict and understand these impacts, the Company
commissioned a third-party consultant (ICF) to complete the report set out at

Attachment 2 to this Exhibit. In this regard, ICF concludes:?

The retirement of the Enbridge storage compression facilities will have important impacts
on gas markets at Dawn and throughout Ontario if the physical storage capacity and
deliverability is not replaced. These impacts include an average increase in annual
natural gas prices at Dawn of C$0.013 per GJ, and an average increase in the seasonal
natural gas price basis (Winter minus Summer prices) at Dawn of $0.072/GJ between
April 2024 and March 2045.

ICF also supported the Company’s evaluation of supply-side and market-based
alternatives (forms of Integrated Resource Planning Alternatives (“IRPA”)) to
replacing the physical storage capacity currently provided by the 7 CCS compressor
units (discussed in greater detail below).

5. To support its assessment of alternatives, Enbridge Gas completed hydraulic
modelling of a 22,500 hp reduction at the CCS (the impact of retirement and
abandonment of the 7 CCS units) and concluded that underground storage capacity,

withdrawal deliverability, and injection capacity will be impacted as follows:

2 As the Company’s storage facilities are fully integrated, these 7 CCS compressor units serve both EGD
rate zone customers (cost-based storage) and non-utility customers (market-based storage). Costs for all
of the 7 CCS compressor units were paid for by EGD rate zone customers.

3 Attachment 2, p.12



Filed: 2022-03-21
EB-2022-0086
Exhibit C

Tab 1

Schedule 1

Page 3 of 25
Plus Attachments

20 PJ of storage capacity is made inaccessible (5.7 PJ due to reduced
withdrawal deliverability and 14.7 PJ due to reduced injection capacity),
effectively reducing EGD rate zone in-franchise storage capacity from 99.4 PJ to

79.1 PJ.

Design day storage withdrawal deliverability will be reduced by 0.67 PJ/d. The
in-franchise withdrawal deliverability cap would be equal to 1.2 PJ/d between
99.4 to 43.5 PJ, and below 43.5 PJ withdrawal deliverability would decrease
linearly to 0.3 PJ/d at 5.6 PJ inventory. Figure 1 provides a graphical
representation of the impacts upon storage withdrawal deliverability and storage

capacity.

Injection capacity will be reduced above 25 PJ inventory and 14.7 PJ of storage
capacity will be effectively eliminated. Figure 2 provides a graphical

representation of the impacts upon storage injection capacity.
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Figure 1: EGD Rate Zone Storage Withdrawal Deliverability
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Figure 2: EGD Rate Zone Storage Injection Capacity
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6. The elimination of 20 PJ (5.6 TWh) of cost-based storage capacity and 0.67 PJ/d

(7.8 GW) of design day storage withdrawal deliverability for EGD rate zone

customers will have significant long-term consequences to the province.* For

4 These figures are direct energy conversions provided for illustrative purposes only, to give a sense of
scale of the amount of energy stored and delivered through the Company’s facilities to EGD rate zone
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comparative purposes, 5.6 TWh is approximately equal to the embedded electrical
generation capacity in Ontario (6 TWh).®> 7.8 GW is approximately equal to:
e 19% of Ontario’s total electrical generation, import and storage capacity;
e 74% of Ontario’s existing nuclear generation capacity;
e 83% of Ontario’s existing hydro generation capacity;
e 141% of Ontario’s existing wind generation capacity; or

o 287% of Ontario’s existing solar generation capacity.

7. As far as Enbridge Gas is aware, there are no plans (either in the short or longer-
term) to expand electricity infrastructure in the province at the scale required to
replace the energy equivalent of natural gas storage and deliverability made
accessible via Tecumseh storage and the existing CCS units.® Accordingly,

Enbridge Gas has assessed alternatives (both facility and non-facility) based on their
ability to provide characteristics commensurate to the physical capacity made
accessible and deliverability currently provided by the 7 CCS compressor units

proposed to be retired and abandoned.

B. Assessment of Non-Facility Alternatives

8. The risks of CCS site reliability and obsolescence, and more recently employee
safety (all of which are discussed in detail within Exhibit B), have been known to be
escalating for years. However, given the timing of both this Application and the
issuance of the OEB’s IRP Framework for Enbridge Gas (EB-2020-0091), the
Company applied the OEB-approved Binary Screening Criteria to the Project and

customers. No consideration has been made for the efficiency of end use or energy loss due to
combustion etc.

5 |ESO Annual Planning Outlook (December 2021), section 2.2, p. 19; https://www.ieso.ca/-
/media/Files/IESO/Document-Library/planning-forecasts/apo/Dec2021/2021-Annual-Planning-
Outlook.ashx

6 Based on the Company’s understanding of the IESO’s long-term plans and Annual Planning Outlook.
Enbridge Gas is not positioned to comment on the specific feasibility of electrifying the EGD rate zone.
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https://www.ieso.ca/-/media/Files/IESO/Document-Library/planning-forecasts/apo/Dec2021/2021-Annual-Planning-Outlook.ashx
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determined that it is not possible to implement and resolve the identified system
constraint within the timeframe required.” As stated in the OEB’s IRP Framework for

Enbridge Gas:?2

ii. Timing - If an identified system constraint/need must be met in under three years, an
IRP Plan could not likely be implemented and its ability to resolve the identified system
constraint could not be verified in time. Therefore, an IRP evaluation is not required.
Exceptions to this criterion could include consideration of supply-side IRPAs and bridging

or market-based alternatives where such IRPAs can address a more imminent need.

9. Further, considering the exception to the Timing criteria discussed above, Enbridge
Gas pro-actively evaluated several supply-side (and/or market-based) IRPAs in
combination with demand-side IRPAs (Enhanced Targeted Energy Efficiency
("ETEE”)) in 2021 that could replace the equivalent storage capacity lost through the
proposed retirement and abandonment of the existing 7 CCS compressor units.®
The Company found that no non-facility alternatives, either alone or in combination
with other facility and/or non-facility alternatives, can avoid or reduce the proposed
facilities needed to replace the storage capacity lost at a reasonable cost to
ratepayers in comparison to the proposed Project. Further, investments in supply-
side alternatives alone would serve only to defer the proposed Project on a short-

term basis, '° resulting in greater exposure of ratepayers to risk of shortfall/outage

7 EB-2020-0091, OEB Decision and Order, July 22, 2021, pp. 47-49 & Appendix A. The IRP Framework
for Enbridge Gas establishes Binary Screening Criteria that allow the Company to determine whether or
not any IRP alternative could reasonably be expected to, efficiently and economically, resolve an
identified system constraint/need.

8 EB-2020-0091, OEB Decision and Order, July 22, 2021, Appendix A, p. 10

9 EB-2020-0091, OEB Decision and Order, July 22, 2021, p. 35; As discussed in the IRP Framework
proceeding, the value of bridging or supply-side IRPAs primarily comes from their successful combination
with other non-facility or facility alternatives in the long-term.

10 Reliance upon a supply-side alternative over the long-term would expose ratepayers to an
unacceptable level of price and reliability risk.
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and a greater long-term cost to ratepayers than simply proceeding with the proposed

Project. The results of this evaluation are set out below:

Supply-Side Alternatives

Enbridge Gas evaluated supply-side IRPAs capable of replacing the storage

capacity lost through the retirement and abandonment of the existing 7 CCS

compressor units. To accomplish this, the Company structured its evaluation

according to the cost of each alternative, and the storage space made accessible

and deliverability currently provided by, the existing CCS storage compressor units:

Space — The CCS provides access to 20 PJ of cost-based underground storage
space for EGD rate zone customers at the Tecumseh storage facility. By
enabling Enbridge Gas to purchase and inject lower priced gas in the summer
months (when natural gas commodity prices are traditionally lower) and to
withdraw and transport those same volumes to EGD rate zone customers in the
winter months (when natural gas commodity prices are traditionally higher) this
storage space minimizes exposure to price volatility and provides a financial
benefit to EGD rate zone customers. In addition, this space provides customers
with reliability and security of supply. Enbridge Gas maintains enough inventory
in storage to meet design day withdrawal demands until February 28. This
inventory provides reliable supply throughout the winter that is not subject to
potential upstream interruptions that some supply-side services may be impacted
by.

Deliverability — The CCS facility provides EGD rate zone customers up to 0.67
PJ/d of design day withdrawal deliverability which is an extremely reliable and
cost-effective means of balancing operational requirements within the day. As
weather sensitive load fluctuates, Enbridge Gas relies on withdrawal deliverability

from storage to adjust deliveries more closely to system demands. Further, this
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deliverability provides the benefit of mitigating the amount of gas required to be

purchased at peak prices for EGD rate zone customers. Enbridge Gas relies on

the full 1.9 PJ/d of Tecumseh storage deliverability on a peak day.

10.As noted above, the Company engaged ICF consulting to review and evaluate

supply-side alternatives relative to the proposed Project. In summary, ICF

concluded: "

1)

2)

The storage capacity and deliverability that would be lost with the retirement of the
Corunna compressors represents a significant share of the infrastructure needed to
meet Enbridge in-franchise customer demands.

The retirement of the Enbridge storage compression facilities will have important
impacts on gas markets at Dawn and throughout Ontario if the physical storage
capacity and deliverability is not replaced. These impacts include an average
increase in annual natural gas prices at Dawn of C$0.013 per GJ, and an average
increase in the seasonal natural gas price basis (Winter minus Summer prices) at
Dawn of $0.072/GJ between April 2024 and March 2045.

ICF evaluated a range of available options to replacing the loss in cost-of-service
based storage capacity. Based on ICF’s analysis, the Dawn to Corunna project
provides the least cost option to replacing the storage capacity and deliverability lost
due to the retirement of the Corunna compressors.

e The Dawn to Corunna project is expected to cost C$206.4 million in direct
investment costs (excluding indirect overhead allocated to the project). When
spread over the 40-year asset life of the investment, the overall cost of service
associated with this investment, including return, depreciation, taxes, and O&M
costs would have a NPV of about $276 million.'2

e The access to storage capacity provided by the Dawn to Corunna project will
reduce the NPV of commodity purchase costs over the 40-year life of the asset
by $794 million, leading to a total reduction in the NPV of the cost-of-service to
in-franchise customers of about $589 million relative to the Non-Replacement
option.

e The annual reduction in commodity costs enabled by the Dawn to Corunna
project more than offset the annual cost of service of the new
infrastructure, resulting in a reduction in the overall cost of service to
Enbridge in-franchise customers, relative to the cost of service in the “no-
replacement” option.

e The alternative supply side approaches to replacing the storage capabilities lost
due to the retirement of the Corunna compressors are projected to lead to a

1 Attachment 2, pp. 12-13

2 The investment cash flow reflects 40-year declining balance depreciation and a before tax cost of

capital of 6.69%. ICF discounted the cash flow at the after-tax cost of capital, 4.92%.
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higher cost-of-service to Enbridge in-franchise customers relative to the Dawn to
Corunna project. Over the 40-year lifetime of the Dawn to Corunna project,
reliance on the least cost alternative to the Dawn to Corunna project would lead
to an increase in the cost-of-service of about C$519 million relative to the Dawn
to Corunna project.

4) While the initial costs of the Dawn to Corunna project option are higher than the initial
costs of the other alternatives considered, the annual cost savings associated with
the Dawn to Corunna project are significantly higher than the other options.

e On a NPV basis, the Dawn to Corunna project option becomes the lowest cost
option after year 2038.

e On an annual cost-of-service basis, Dawn to Corunna is the lowest cost option
to replacing the storage capacity and deliverability lost due to the Corunna
compressor retirements during every year of the analysis.

5) The Dawn to Corunna project provides significant reliability and resiliency benefits to
the regional natural gas system that would not be provided by other supply side
alternatives.

11.All costs for supply-side alternatives set out in Attachment 2 and discussed herein
are based on a normal winter weather scenario. However, as discussed in Exhibit B,
the frequency and severity of extreme weather events experienced across North
America has increased. Whereas access to physical storage capacity at Dawn has
sheltered EGD rate zone customers from significant short-term price increases and
interruption of services in the past, reliance upon supply-side alternatives for these
purposes going forward may expose customers to greater price volatility and risk of
system shortfall/outage.

12.In summary, all of the supply-side alternatives assessed introduce an unacceptable
level of incremental risk to EGD rate zone customers relative to, and are

considerably more expensive than, the proposed Project.

Market-Based Storage Alternative

13.Enbridge Gas considered the alternative of contracting for additional market-based
storage to replace the attributes provided by the existing 7 CCS compressor units
proposed to be retired and abandoned. To replace these attributes, Enbridge Gas

could contract for either 55.5 PJ of storage capacity with 1.2% deliverability, or 14.7
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PJ of storage capacity with 4.5% deliverability. In its analysis, ICF evaluated both
contracting options. Assuming these contract parameters, this alternative would
replace the space, deliverability and inventory provided by the CCS units proposed

to be retired.

14.1CF concluded that the cost of this alternative over a 40-year time horizon would
likely range between $519 — $556 million dollars more expensive than the Project,

making this alternative unreasonably uneconomic.’®

15.In addition, while market-based storage may theoretically replace the physical
attributes of the CCS, it also introduces additional risk to EGD rate zone customers.
For this to be a feasible alternative, Enbridge Gas would be required to rely on the
availability of market-based storage for the long-term and, as noted by ICF, most
existing market-based storage capacity is currently contracted.’ Further, while ICF
assumed that market-based storage would be available to Enbridge Gas in order to
complete its assessment of this alternative, ICF notes that it is “...unlikely this space
would be made available to Enbridge in a timely matter without significantly
impacting the market price for storage.”’® This is particularly true when trying to
contract 55 PJ of space to commence in a similar timeframe. In addition, storage is
generally offered for terms without renewal rights, increasing the frequency at which
Enbridge Gas would be exposed to this risk of market-availability.

16.Because the cost of this alternative is significantly greater than the cost of the
Project and given the significant contracting risk, the Company has determined that
this alternative is not preferrable.

3 Attachment 2, Section 2, pp. 14-24 and Exhibit 1-1, p. 13
4 lbid., Section 4.2, p. 38
15 |bid., Section 1.2, p. 7
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Delivered Services Alternative

17.Enbridge Gas considered the alternative of purchasing a delivered service at either
Dawn or within the delivery area (EGD rate zone — Central Delivery Area (“CDA”)) to
replace the attributes provided by the existing 7 CCS compressor units proposed to
be retired and abandoned. This alternative would involve Enbridge Gas purchasing
a product from a third-party to deliver supply as called upon by the Company to meet
requirements on a set number of days per year.'® This would involve a contracted
relationship with a third-party to deliver gas under specific terms which is different
than purchasing gas on the spot market when needed. Delivered services contracts
would be subject to market-availability, introducing contracting risk compared to the

proposed Project.

18.While delivered services may be available within Ontario, this would be a significant
increase in demand for these services representing an increase to 18% of the Gas
Supply Plan. These services would come at a much greater cost to EGD rate zone
customers compared to the proposed Project. Over 40 years, ICF estimates that the
cost of delivered services would be $1.2 to $2.2 billion dollars more than the cost of
the Project.

19.Delivered services do not provide benefits equivalent to the physical storage space
associated with the CCS and Tecumseh storage facilities. As demonstrated in the
cost estimate above, there is a significant amount of risk related to the range of
purchase prices that Enbridge Gas may have to pay in order to secure these
services. The cost of a delivered service would be subject to market conditions,
significantly increasing the price volatility risk within the Gas Supply Plan. By
contrast, cost-based storage is not subject to the same degree of volatility and

6 Currently, Enbridge Gas relies on delivered services to meet peak demands in its rate zones with a cap
of 2% of design day demands.
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natural gas commodity purchased in the injection season is subject to even less
volatility than commodity purchased during peak demand periods (e.g.
winter/withdrawal season). In other words, utilizing cost-based storage and summer
gas purchases provides an implied hedge against winter pricing volatility that cannot

be replicated by delivered services.

20.Delivered services also would not provide benefits equivalent to the physical
deliverability associated with the CCS and Tecumseh storage facilities. The CCS
facilities provide flexibility, both intra-day and within the season, to load shape
withdrawals to match heat sensitive demand as the temperature fluctuates.

Delivered services would not provide the option to load shape within the day.

21.The CCS and Tecumseh storage facilities provide security and reliability of supply to
EGD rate zone customers. Delivered services, even if contractually obligated, are
not guaranteed to be delivered. While delivered services can be purchased on a firm
contractual basis with monetary penalties built-in for failing to deliver, such penalties
may be less than the benefit to suppliers of delivering to other markets and will not

resolve operational imbalances that could result in the event of a failure.

22.As a result of the increased costs and risk associated with delivered services as
compared to the proposed Project due to: cost volatility, reduced flexibility and
reliability, and risk of failure to deliver, the Company has determined that this

alternative is not preferrable.

Upstream Pipeline Capacity Alternative

23.Enbridge Gas considered the alternative of contracting for additional upstream
pipeline capacity and commodity purchases to replace the attributes provided by the
existing 7 CCS compressor units proposed to be retired and abandoned. To replace
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the deliverability of the CCS, Enbridge Gas would need to contract for 0.67 PJ/d of
incremental pipeline capacity. ICF completed an analysis on this alternative and,
using multiple upstream capacity options to meet the total requirements, determined
that the incremental costs to ratepayers would be $4.7 billion dollars more than the
cost of the Project. In addition, as noted within Attachment 2 to this Exhibit at
Section 4.1, this incremental cost is conservatively offset by the assumption that the
contracted capacity could be released for full basis value when not in use, providing
some recovery of costs. ICF has likely overestimated the offsetting value that could
be received for such capacity release, meaning that the actual cost of this alternative

is likely higher than estimated.

24.In addition, similar to the delivered supply alternative discussed above, this
alternative does not provide benefits equivalent to the physical storage space
associated with the CCS facilities. Pipeline capacity would need to be contracted on
a long-term basis with renewal rights to ensure access to upstream capacity. This
alternative would then be subject to market availability of transportation or require
significant commitments to build that capacity. Further, with less storage available at
Dawn, commodity would need to be purchased to ensure balancing is available,
which may require daily or weekly commodity purchases during peak demand
periods. This would expose the Company’s Gas Supply Plan to increased
commodity price volatility. As a result of the increased costs and price volatility risk
associated with the upstream pipeline capacity alternative compared to the proposed

Project, the Company has determined that this alternative is not preferrable.

i. ETEE Alternatives
25.An ETEE IRPA, enabled by a delivered supply alternative in the short-term (from

2023-2027), and combined with reduced facilities to replace the equivalent storage

capacity lost through the retirement and abandonment of the existing 7 CCS
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compressor units, was also evaluated. This alternative examined the extent to which
the pipeline size of the preferred alternative (proposed NPS 36 pipeline) could be
reduced (by one nominal pipe size from NPS 36 to NPS 30) through investment in
ETEE and the cost for delivered supply to bridge the gap between the year that the
system is constrained (2023) to the first year that the Company expects it could
realize the requisite demand reductions from ETEE investments (2027). In order to
facilitate the reduced facility scope by a single pipeline size, Enbridge Gas has
determined that a reduction of 90 TJ/d would be required from any ETEE (or

portfolio of the same).

26.The cost of an ETEE program that could deliver 90 TJ/d of demand reduction in the
most favorable market downstream (EGD rate zone — CDA) of the Project is
estimated to be approximately $980 million. Further, this alternative would require
additional expenditures of a similar magnitude every 10-15 years to maintain this
reduction over the depreciable life of the proposed Project, which is currently
anticipated to be approximately 40 years. The cost savings resulting from reducing
the facility scope from NPS 36 to NPS 30 are approximately $15 million, totaling
approximately $235 million in facilities costs for the construction of an NPS 30
pipeline. However, the total costs of this Delivered Supply + ETEE+ NPS 30
alternative would be approximately $4.2-4.3 billion over approximately 40 years in

order to avoid approximately $15 million in facility materials and labour costs.

27.The assessment of this Delivered Supply + ETEE+ NPS 30 alternative is based on a
number of assumptions, including:
e That sufficient potential for demand reduction is available for the depreciable life
of the Project at these marginal costs for future ETEE investments. If that is not
the case, incremental investments may be required, either in IRPAs or

replacement facilities.
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e That a program of this size is practically feasible to deploy in Enbridge Gas’s
CDA where it delivers maximum impact to the Project. If this is not the case, total
costs to achieve this reduction would be higher, making it less cost-effective.!”
e The size of this ETEE budget would be potentially 6 times the size of the
Company’s existing yearly DSM activities in the CDA. From a practical
perspective it is unknown whether Enbridge Gas can deliver this program at the

prescribed unit costs.

28.NPV analysis was not completed for ETEE alternatives. Assumptions required to
complete an NPV analysis on the Delivered Supply + ETEE+ NPS 30 alternative are
difficult to estimate, and beyond that, the capital costs are so exorbitant that the NPV
analysis would not provide any value. The Company has summarized the costs for
the Delivered Supply + ETEE+ NPS 30 alternative in Table 1 below.

7 For the purposes of this high-level assessment, the Company chose to site this ETEE program in the
CDA because it is downstream of the entire Dawn-Parkway system, meaning that any resulting demand
reduction in the CDA will be maximally efficient in reducing storage demand. By contrast, if the program
were rolled out more broadly to Union South rate zone, the impact of demand reduction at CCS may be
less depending on the location, which would increase the costs of the program. Further, the 2019

Achievable Potential Study suggests the CDA has the potential to offer the level of demand reduction
needed in this theoretical analysis.
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Year Year 1 Year 2 Year 3 Year 4(2) Years 5-10 Years 11-20(3) Years 21-30 Years 31-40 Total Investment Required
O&M Costs

Bridging Cost - Delivered Supply (low estimate) 16 16 16 16 0 0 0 0

Bridging Cost - Delivered Supply (high estimate) 47 47 47 47 0 0 0 0

ETEE Program Implementation & Maintainence Cost (1 326.6 326.6 326.6 0 0 980 980 980

Capital Costs

Reduced Facilities Cost 235 0 0 0 0 0 0 0

Project Cost per Year (low estimate) 577.6 342.6 342.6 16 0 980 980 980 4,219
Project Cost per Year (high estimate) 608.6 373.6 373.6 47 0 980 980 980 4,343

Notes

(1) 3 year period required for initial implementation of the ETEE Program

(2) Demand reduction from ETEE Program Investment occurs in the following year, as such a Bridging Cost will occur for 4 years.

(3) Reoccuring investment in ETEE Program is required every 10-15 years, for the purposes of this table 10 year increments were assumed.
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C. Assessment of Facility Alternatives

29.Enbridge Gas assessed 4 facility alternatives capable of providing design day
storage capacity equivalent to the existing 7 CCS compressor units proposed to be
retired and abandoned, including:
i.  Natural Gas Fired Compression;
i.  Electric Drive Motor Compression;
iii. NPS 36 Pipeline; and
iv.  Liquified Natural Gas (“LNG”) storage.

i.  Natural Gas Fired Compression

30.This alternative includes a 1:1 replacement in total horsepower via the installation of
two new Taurus 70 gas turbine compressor units on the west side of the CCS,
station modifications at the CCS and Dawn, and retirement and abandonment of the
existing compressor units and related facilities. This alternative has been estimated

to cost approximately $211 million.

31.Natural gas fired compression has higher operating and maintenance costs
compared to the proposed NPS 36 pipeline alternative based on standard operating
practices to maintain the compressors, including: routine maintenance, engine
overhauls, and replacement of mechanical parts and equipment. Further, as
discussed in Attachment 1 to this Exhibit, Enbridge Gas has also included the cost of
compressor fuel associated with the operation of natural gas fired compressors and
an estimate of the carbon cost associated with the same based on proposed federal

pricing.

32.As detailed in Attachment 1, the NPV for this alternative is $(212) million. The capital
cost of this alternative is higher than the proposed Project alternative described
below (NPS 36 Pipeline), as such, the Company has determined that this alternative

is not preferable.
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ii. Electric Drive Motor Compression

33.This alternative also provides a 1:1 replacement in total horsepower via installation
of two new Spartan €90 electric motor drive (“EMD”) compressor units on the west
side of the CCS, station modifications at CCS and Dawn, and retirement and
abandonment of the existing compressor units and related facilities. This alternative
also includes additional costs for a new 27.7 KVA substation and backup generator
to provide reliable power for the EMD compressor units.'® This alternative has been

estimated to cost approximately $217 million.

34.EMD compression has higher operating and maintenance costs compared to the
NPS 36 pipeline based on standard operating practices to maintain the compressors
including: routine maintenance, engine overhauls, and replacement of mechanical
parts and equipment.

35. As detailed in Attachment 1, the NPV for this alternative is $(270) million. The capital
cost of this alternative is higher than the proposed Project alternative described

below (NPS 36 Pipeline), as such the Company has determined that this alternative
is not preferable.

ii. NPS 36 Pipeline
36. This alternative provides a 1:1 replacement in design day storage system withdrawal
capacity compared to the existing compressor units at the CCS facility that are

proposed to be retired and abandoned. The NPS 36 pipeline will also provide

equivalent storage injection capacity via existing compression units located within

Dawn. This alternative includes station modifications at the CCS and the Dawn yard,

8 Hydro One Ltd. has confirmed that there is sufficient existing capacity to service the increased electric
load for this option. A load study (which carries an additional cost and duration) would be required before
the Company could pursue this alternative.
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and the retirement and abandonment of the existing compressor units and related

facilities. This alternative has been estimated to cost approximately $206 million.

37.The operating and maintenance costs for the pipeline are lower than the other facility

alternatives and include future costs for inline inspection, integrity digs and repairs.

38.As detailed in Attachment 1, the NPV for this alternative is $(200) million. The
capital cost of this alternative is lower than the other facility alternatives
contemplated. Further, the proposed pipeline simplifies Enbridge Gas storage
operations by reducing the amount of rotating assets and running equipment. This
opportunity to replace compression with a pipeline alternative also reduces
emissions through utilization of existing hp compression at Dawn which have a lower
burn rate (at higher efficiency). For all of these reasons, the Company has
determined that this alternative is preferable.

iv. LNG Storage
39.An above ground LNG storage facility, including incremental compression to fill and
empty the facility, was preliminarily evaluated to replace the equivalent amount of
storage capacity and deliverability lost as a result of the proposed retirement and

abandonment of the existing CCS compressor units.

40.The Company found that, in comparison to the existing compressor units at the CCS
facility, while an LNG storage facility could replace an equivalent amount of storage
deliverability, it could not replace an equivalent amount of storage injection capacity.
Further, at an estimated cost of approximately $1 billion, this facility alternative is by
far the most expensive.

41.NPV analysis was not completed for the LNG Storage alternative as it is not able to

adequately satisfy the project need as described in Exhibit B. As an LNG facility
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does not provide the equivalent operational requirements of the existing
underground storage and would cost in excess of 5 times the capital cost of the
proposed Project, the Company has determined that this alternative is not

preferrable.

D. Repair + Replace Alternative

42.This alternative considers replacing the capacity of units K701-K703 with an NPS 20
pipeline that follows the same running line and requires the same station
modifications as the proposed Project. In addition to the proposed NPS 20 pipeline
alternative, compressor units K705-K708 would remain in service, requiring
continued reactive repair, maintenance and support and subjecting ratepayers to

ongoing and increasing risk of shortfall/outage.

43.As described in Exhibit B within the Obsolescence and Reliability Risks section,
units K705-K708 account for 41% of the available compressor power at the CCS
and face both increasing risk of unplanned outage and challenges to sourcing parts
in a timely manner,'® leading to increased compressor unit downtime (further
exacerbating reliability issues due to increased runtime on backup units). In addition
to the costs of unplanned outages, planned maintenance activities estimated at $9.7
million are required over the next 10 years on units K705-K708 to address known
risks associated with: pressure control and overpressure protection, vibration
detection equipment, valves, glycol systems, jacket water coolers, overhauls and
cam upgrades. By leaving these compressor units in operation, the Company would
expose ratepayers to increasing risk of interruption to storage withdrawal and

injection operations and will incur significant maintenance costs.

9 As described in Exhibit B where the Company explains the recent instance of a broken crankshaft on
unit K705 which cost $4.25 million and resulted in 18 months of compressor unit downtime.
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44.1n addition, by leaving compressor units K705-K708 in operation, the employee
safety risk associated with the number of compressor units and building occupancy
in compressor buildings 1 & 2 remains unchanged. There is no risk reduction
associated with building 2, and by leaving K705 in building 1 there is potential for
multiple units to be operating in the building at the same time. Short-term mitigation
policies constraining maintenance activity when more than one unit is operating in a
building reduces maintenance windows for units K704-K710. These mitigations
create other operational and maintenance challenges as discussed in Exhibit B.
With increasing failures, extended repair time and given the Company’s operational
policies, a reduction in the compressor configurations available to accommodate

system demands is expected.

45.NPV analysis was not completed for the Repair + Replace alternative as it is not
able to adequately satisfy the project need as described in Exhibit B. While the
capital cost of this alternative is lower than the proposed Project alternative
described above (NPS 36 Pipeline), the O&M cost is nearly double. The
alternative’s inability to adequately satisfy the project need led the Company to

determine that this alternative is not preferrable.

E. Relative Economics of Alternatives

46.Each of the alternatives assessed were analyzed to determine their effective
capacity equivalent and relative costs (capital and O&M) for comparison. A cost per
unit of capacity created and NPV was then calculated (where appropriate) in order to
rank the alternatives. The results of that analysis are set out in Table 2.
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Alternative Capacity | Capital Cost O&M Cost Unitized Cost NPV
(TJ/d) ($ Million)?° ($ Million) ($ Million/TJ/d) | ($ Million)
Non-Facility Alternatives

Commercial Alternative + ETEE + Reduced Facilities 680 235 3,936 — 3,967 6.13-6.18 N/A
Facility Alternatives

Natural Gas Fired Compression 680 211 3.88/yr 0.31 (212)

Electric Motor Drive Compression 680 217 6.84/yr 0.32 (270)

NPS 36 Pipeline 680 206 2.99/yr 0.30 (200)

LNG Storage 680 541 2.62/yr 0.80 N/A
Repair Alternative

Repair + Replace 680 160 5.33/yr 0.24 N/A

20 Capital costs reflect current estimates.
21 See Attachment 1 to this Exhibit for details of NPV analysis.
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F. Proposed Facilities

47.Enbridge Gas'’s preferred alternative is the approximately 20 km NPS 36 Dawn to
Corunna pipeline from the Dawn Operations Centre in the Township of Dawn-
Euphemia to the CCS in St. Clair Township (referred to as the Project or “TR 77).
This alternative provides an equivalent amount of storage withdrawal/deliverability
capacity as the existing CCS compressor units proposed to be retired/abandoned
(approximately 680 TJ/d) at an estimated cost of $206.4 million, making it the most

economical alternative on the basis of cost per unit of capacity.??

48.As discussed in Section A above, the Company considered whether an NPS 36 was
the optimal pipeline size and determined that it was as it represented the closest
capacity equivalent in all regards compared to the existing CCS facilities at the
lowest cost per unit of capacity. In summary, constructing an NPS 36 pipeline will
enable Enbridge Gas to:
e Maintain regulated withdrawal capacity of 1.89 PJ/d,;
e Maintain regulated injection capacity of 0.84 PJ/d; and

e Maintain the regulated working capacity of 99.4 PJ.

49.Hydraulic modeling of the proposed Project demonstrates that:

e During summer injection operations, the TR 7 pipeline will allow Dawn Hub
compression to increase dry gas deliveries from 700 psi up to 1,350 psi,
maintaining injection capacity into storage.

e The TR 7 pipeline reduces flow on the existing pipelines, resulting in reduced
pressure losses.

e By installing the new TR 7 pipeline in parallel service to TR 1 and TR 2 less
compression is required at the CCS because the flow will be shared across 3

22 The total Project cost, including indirect overheads and loadings set out in Exhibit D is $250.7 million.
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pipelines, thereby reducing the pressure drop between the CCS and Dawn.
In addition, the 3 pipelines will be operated at varying pressure levels
throughout the injection and withdrawal season to effectively utilize available

compression at CCS and Dawn in the most efficient manner.

50.Please see Exhibit E for additional detail regarding engineering and construction of
the Project.
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NET PRESENT VALUE ASSESSMENT OF ALTERNATIVES

1. As discussed at Exhibits B and C, in support of the decision to proceed with the
Project, Enbridge Gas conducted an analysis of the costs of three replacement

facility alternatives.

2. The analysis set out in Table 1 below assumes a 40-year time horizon, consistent
with the approximate depreciable life of the Project. The costs related to the 3
alternative replacement scenarios were then discounted using the methodology
prescribed by the OEB’s E.B.O. 188 to arrive at a net present value (“NPV”) for

each.

3. Forthe purposes of assessing the proposed Project (NPS 36 Pipeline), the

Company:

¢ Included the estimated cost of periodic cleaning and inspection as O&M
expenses.

¢ Included the cost of integrity digs and any required repairs as capital expenses.

¢ Assumed that nine integrity digs would be required over the approximate 40-
year life of the proposed Project.

¢ Included the cost of compressor fuel associated with the operation of the
pipeline and the estimated carbon cost associated with the compressor fuel
used to operate the pipeline based on proposed federal pricing."

e Assumed nominal amount for normal annual maintenance of the pipeline based
on comparable facilities.

e Included an estimate of property tax expense based on comparable facilities in

the same region.

1 $40/tonne in 2021, $50/tonne in 2022 and increasing by $15/tonne annually beginning in 2023 until
reaching $170/tonne in 2030+
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For the purposes of assessing the Natural Gas Fired Compression alternative

(Alternative 1), the Company:

Assumed that a compressor overhaul would be required every 10 years and
included the costs associated with that work as capital expenses.

Included the cost of compressor fuel associated with the operation of
compressors and the estimated carbon cost associated with the compressor fuel
used to operate the compressors based on proposed federal pricing."

Assumed nominal amount for normal annual maintenance of the compressors
based on the amount spent on similar compressors.

Included an estimate of property tax expense based on comparable facilities in
the same region.

For the purposes of assessing the Electric Drive Motor Compression alternative

(Alternative 2), the Company:

Assumed that a compressor overhaul would be required once over the
depreciable life of the asset and included the costs associated with that work as
capital expenses.

Included the estimated cost of electricity associated with the operation of the
COMpressors.

Assumed nominal amount for normal annual maintenance of the compressors
based on the amount spent on similar compressors.

Included an estimate of property tax expense based on comparable facilities in
the same region.

Table 1 provides a summary of the results of the cost comparison analysis. The
NPV of the Project is more favourable than the NPV of Alternatives 1-2.
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Table 1: NPV of Alternatives — 40-Year Term

Alternative NPV

($ Millions)
Project NPS 36 Pipeline $(200)

Alternative 1 Natural Gas Fired Compression $(212)
Alternative 2 Electric Drive Motor Compression $(270)
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1 Introduction

Enbridge Gas (Enbridge) currently owns and leases 125.6 PJ of underground storage in southwestern
Ontario to serve Enbridge Gas Distribution bundled in-franchise customer gas supply requirements in the
EGD rate zone. This capacity includes 99,400 TJ of utility-owned storage at Tecumseh near the Dawn
Hub, operated by Enbridge Gas Storage, along with contracts for an additional 26 PJ of physical and
“synthetic” storage capacity with other storage providers near the Dawn Hub.' The Tecumseh storage is
provided to EGD rate zone customers on a cost-of-service regulated rate basis. The remaining storage
capacity is contracted at market-based rates.?

The storage at Tecumseh is interconnected with storage at Dawn but relies on older storage and
transmission infrastructure to interconnect with the broader system. Enbridge has determined that parts of
this infrastructure need to be decommissioned due to obsolescence, reliability, and safety concerns.

Prior to 2024, Enbridge intends to decommission up to seven of the 11 natural gas compressors currently
located at the Corunna Compressor Station, which are approaching the end of their lifecycles.?

The decommissioning of the compressors at Corunna would reduce Enbridge’s access to storage
working gas space at Tecumseh from 99,400 TJ to 84,673 TJ and would reduce the withdrawal capacity
at Tecumseh at full working gas inventory from 1,894 TJ/day to 1,228 TJ/day. The storage space and
deliverability that would be lost due to the decommissioning of the compressors represent a significant
component of the current Enbridge supply portfolio for its in-franchise customer base located in the EGD
rate zone. Loss of this storage capacity would reduce the cost-of-service based storage working gas
capacity available to this customer group by 15% percent and reduce the cost-of-service based storage
deliverability available to this group by 35%.

Enbridge is proposing to replace this capacity by construction of a new 36-inch diameter steel pipeline
between the Corunna Compressor Station in St. Clair Township and the Dawn Operations Centre in the
Township of Dawn-Euphemia. The Dawn to Corunna project is designed to generally replicate the
services provided by the retired compressor stations, effectively replacing the capacity provided by the
storage compression assets scheduled to be retired existing compression at Dawn. Hence, the Dawn to
Corunna project avoids the loss of 14,727 TJ of regulated cost-of-service storage capacity and 666
TJ/day of regulated cost-of-service storage deliverability.

Enbridge asked ICF to prepare an assessment of the value of the storage capacity that would be
provided by the Dawn to Corunna project, based on as assessment of the cost and availability of
alternatives to the development of Dawn to Corunna project. This report presents the results of that
assessment.

1 Storage capacity addressed in this report excludes the Crowland facility, with 0.3 PJ of storage capacity,
which is not located near the Dawn Hub.

2 The 26.5 PJ of non-cost-of-service based storage capacity includes 17.5 PJ of market-based storage
capacity contracted from Enbridge Gas, Inc.

3 https://www.enbridgegas.com/about-enbridge-gas/projects/dawn-corunna-project
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1.1 Potential Impact of the Loss of Storage Capacity on Enbridge
Distribution Customers

The loss of storage capacity resulting from the retirement of compression at Corunna would have several
impacts on the overall natural gas market in Ontario, and on Enbridge distribution customers if the
capacity is not replaced.

At the regional level, the loss of storage capacity and deliverability will reduce the physical availability of
natural gas storage in Ontario, with moderate but widespread impacts on seasonal natural gas prices,
and the reduction in winter gas system reliability and resiliency associated with a decline in storage
deliverability.

The impacts on seasonal natural gas markets result in two critical market impacts on all natural gas users
in Ontario. First, ICF projects prices at Dawn and throughout Ontario to increase during the winter
months, when natural gas pipeline flows into Ontario will need to increase to offset the reduction in
natural gas storage withdrawals in the province. These winter price increases will be partially offset by
declines in natural gas prices during the summer, when demand in the province will decline due to the
reduction in storage injections. Overall, ICF projects average natural gas prices to increase on an annual
basis, as the increase in winter gas prices is expected to be greater than the decline in summer prices.
This is due to the increase in the share of natural gas purchases that will need to occur during the winter
period due to the loss of storage space in the province.

Second, Enbridge will be required to acquire additional natural gas deliverability to offset the loss in
storage deliverability to maintain the same level of deliverability and the same level of system reliability in
the absence of the cost of service-based storage capacity. This should be expected to lead to additional
competition for alternative sources of natural gas deliverability, increasing the cost of market-based
storage and other deliverability options in the province to all natural gas customers.

These impacts are discussed in more detail and the impacts are quantified in section 2 of this report.

1.2 Options for Replacing the Storage Capacity and Deliverability
Lost Due to the Retirement of Corunna Compression

Enbridge is proposing to construct a 36-inch pipeline between the Corunna Compressor Station in St.
Clair Township and the Dawn Operations Centre in the Township of Dawn-Euphemia. The Dawn to
Corunna project is designed to generally replicate the services provided by the retired compressor
stations, effectively replacing the capacity provided by the storage compression assets scheduled to be
retired at Dawn. Hence, the Dawn to Corunna project avoids the loss of 14,727 TJ of regulated cost-of-
service storage capacity and 666 TJ/day of regulated cost-of-service storage deliverability. The costs and
impacts of this project are reviewed in more detail in Section 3 of this report.

Enbridge requested that ICF compare the impact of the Dawn to Corunna project on costs to in-franchise
customers to the cost of duplicating the natural gas storage and deliverability characteristics of the Dawn
to Corunna project using a range of alternative approaches to providing the same services. These
alternatives were evaluated over the 40-year life of the Dawn to Corunna assets.
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ICF evaluated three different alternative approaches to replacing the services that would be unavailable in
the absence of Dawn to Corunna. The three approaches included:

1) Contracting for regional storage capacity and deliverability at market-based rates.

2) Contracting for additional pipeline capacity to the Enbridge supply portfolio to meet peak demand,
combined with increased winter season reliance on contracted pipeline capacity and seasonal
gas purchases at Dawn to replace storage withdrawals due to the reduction in available storage
space.

3) Reliance on delivered services to meet design day supply requirements in the markets currently
served by Tecumseh storage deliverability, combined with increased winter season reliance on
contracted pipeline capacity and seasonal gas purchases at Dawn to replace the decline in
storage withdrawals due to the reduction in available storage space.

These options are introduced below. Section 4 of this report provides a more detailed assessment of
each alternative.

1.2.1 Market Rate Storage Capacity

Enbridge currently contracts for about 26,000 TJ of storage capacity and 272 TJ/day of storage
deliverability at market-based rates from storage providers and marketers offering storage capacity in
Southwestern Ontario in order to supplement the 99,400 TJ of cost-of-service storage capacity held for in-
franchise customers. About 17,500 TJ of the 26,000 this capacity is contracted from Enbridge Gas Inc. in
Ontario at market-based rates.*

While in theory, there is sufficient market-based storage capacity to offset the storage capabilities that
would be lost due to the retirement of the Corunna compressor capacity, most if not all of the available
storage capacity is currently contracted, hence Enbridge would be required to wait until current contracts
with other storage users expire, and then bid higher prices than current market participants are willing to
pay in order to contract for the rights to use this storage, or make sufficiently attractive offers to other
storage contract holders to obtain the rights to storage capacity prior to the expiration of current contracts.

If sufficient quantities of market rate storage capacity could be made available to Enbridge, market-based
storage capacity could be a viable alternative to the Dawn to Corunna project. However, it is unlikely that
this space would be made available to Enbridge in a timely manner without significantly impacting the
market price for storage. In addition, the use of market-based storage capacity would not address the
increase in annual gas prices in Ontario, or the reduction in the regional system reliability and resiliency
that would result from the loss of the physical storage space and deliverability.

For the purposes of the cost comparison between the Dawn to Corunna project and market rate storage
capacity, ICF has assumed that sufficient incremental market rate storage capacity would be available to
Enbridge to provide an alternative to the capacity and deliverability provided by the Dawn to Corunna

4 Enbridge Gas Inc. is the largest provider of market-based storage capacity in Ontario, currently
contracting 160,756 TJ of capacity to other parties at market-based rates, including contracts for 17,500
TJ of capacity to Enbridge. Additional storage capacity is available at market rates from third-party
providers in Ontario as well as in Michigan, New York, and other storage locations further away from
Dawn.
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project, and that the increase in demand for market-based storage capacity would not significantly impact
the price of the natural gas storage capacity

1.2.2 Natural Gas Pipeline Capacity

Contracting for incremental capacity on the pipelines serving Ontario was also considered as an
alternative approach to providing the deliverability provided by the Dawn to Corunna project. ICF
considered incremental pipeline capacity on a variety of different pipeline routes into Dawn.

The cost of the different pipeline capacity options relative to the Dawn to Corunna project includes the
cost of the pipeline capacity.

The absence of storage space associated with a pipeline capacity option results in a change in natural
gas purchase patterns. Instead of purchasing natural gas commodity during the summer for injection into
storage at lower injection season prices, the pipeline capacity reduces commodity purchases during the
summer and increases commodity purchases during the winter, which generally increases the cost of
commodity purchases. As a result, the cost of the pipeline capacity option includes the cost of the pipeline
capacity itself as well as the incremental cost of commodity purchases.

A share of the costs of holding incremental pipeline capacity can be offset by releasing capacity during
periods when the capacity is not needed. ICF has estimated the value of pipeline capacity release at the
basis value of the unused pipeline capacity. This likely overestimates the value of the extra capacity on
the capacity release market.

1.2.3 Reliance on Delivered Services

Delivered services are products offered by third parties that have firm contractual rights to pipeline
capacity or storage deliverability and are willing to sell the capacity/deliverability for short durations (10 to
30 days) to meet peak demand requirements.

Delivered services are frequently relied on by utilities that have rapidly growing demand to meet
incremental capacity requirements during periods when new pipeline capacity is unavailable. Delivered
services work best when the utility service territory has access to multiple pipelines where the pipelines
have contracts to serve both upstream and downstream customers. While some utilities rely on delivered
services to meet a share of capacity requirements on a long-term basis, delivered services are generally
considered to be a stopgap measure. Delivered services contracts are generally signed for a year at a
time, with no continuing obligation to provide the service beyond the contract year, and no assurances of
future prices or availability.

1.3 Overview of Analytical Approach and Assumptions

Enbridge considers the retirement of the compressors at Corunna to be non-optional. In addition,
Enbridge considers the replacement of the firm deliverability lost due to the retirement of the compressors
to be non-optional in order to maintain the safety and reliability of the Enbridge system, and the ability to
ensure service to Enbridge customers. However, replacement of the storage space lost due to the
retirement of the Corunna compressors is considered optional, as the use of storage space is driven by
economic benefits of purchasing natural gas during lower price periods in the summer rather than during
higher priced periods during the winter. However, the storage space does provide additional flexibility and
reliability due to the ability provided by storage to react to changes in demand caused by changes in
weather and other factors without relying on the market for delivery.
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The replacement of the storage capacity and deliverability can be accomplished by building new
infrastructure that would replace the physical storage space and/or deliverability. Enbridge has
determined that Dawn to Corunna represents the best option for achieving this result. Enbridge may also
be able to replace the storage space and/or deliverability through contractual arrangements that rely on
existing infrastructure without physical replacement. In this case, Enbridge would either contract for
unused capacity or bid away the rights for capacity that is currently contracted by other parties. The
scenarios that ICF evaluated, and general approach to the evaluations are summarized below.

1.3.1 Alternative Scenarios Evaluated

ICF estimated the long-term impacts of different options to address the loss of cost-of-service based
storage capacity at Tecumseh that is expected to result from the retirement of the Corunna compressors
for seven different scenarios. These included:

1) Without Replacement. The loss of storage capability due to the Corunna Compression
retirements is not replaced. Instead, incremental gas supply is purchased at Dawn and at other
market centers when pipeline capacity is available, but the loss of storage deliverability is not
replaced. This option is not considered to be a feasible alternative due to the increase in gas
supply risk but represents a consistent point of comparison for the other alternatives.

2) Replacement with the Dawn to Corunna Project. The storage capacity and deliverability lost
due to the Corunna compressor retirements is fully replaced with the Dawn to Corunna project.

3) Replacement with Market-Based Storage: Two approaches were used to assess the likely cost
of market-based storage in order to provide a range of storage costs:

a. Historic Storage Values: The first approach is based on historical costs of market-based
storage, adjusted to match the relationship between deliverability and space needed to
replace the storage capabilities lost with the Corunna compression retirements. This
approach does not account for the change in market conditions that will occur due to the
reduction in physical storage capacity in the region and is considered to be a low-cost
scenario.

b. Projected Storage Values: The second approach uses ICF’'s GMM and GSVM modeling
tools to project the impact of changes in the market on storage values. The analysis
incorporates the impact of the loss of physical storage capacity, and the impact of
projected growth in demand over time on storage values. This scenario represents the
expected cost of market-based storage.

4) Replacement with Incremental Pipeline Capacity Contracts: ICF evaluated current pipeline
markets to determine the least cost approach to replacing the deliverability lost with the Corunna
compression replacement using pipeline capacity. Unused pipeline capacity is released back to
the market and assumed to capture 100% of the available basis value.

5) Replacement with Delivered Services: Two approaches were used to assess the likely cost of
delivered services in order to provide a range of Delivered Services costs. In both scenarios, the
deliverability cost associated with the delivered services is priced equivalent to 10-day storage
deliverability (without the cost of storage space). We have used a low and a high estimate of the
commodity cost component of delivered services to assess a range of values:

a. Delivered Services Priced at Dawn: Much of the delivered services market will be
based on assets (storage and pipeline capacity) at Dawn. The first delivered services
scenario is based on the assumption that all of the delivered services commodity are
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priced at Dawn, this represents a conservative, or low cost, assessment of the cost of
delivered services.

b. Delivered Services Priced at Iroquois: However, given the magnitude of the required
delivered services, ICF considers it unlikely that Enbridge will be able to contract for
enough delivered services at Dawn commodity pricing to meet requirements. Instead,
incremental delivered services will be priced at Iroquois. In this scenario, ICF priced all of
the delivered services commodity at lroquois.

Each of the six alternative approaches to replacing the storage capabilities lost due to the Corunna
compressor retirements is compared to the results of the Without Replacement scenario.

1.3.2 Analytical Assumptions, Modeling Tools, and Data Sources

As part of this analysis, ICF has estimated the market impact of the loss of storage capacity and
deliverability associated with the retirement of the Corunna compression, along with the cost impacts to
Enbridge customers of offsetting the decline in storage capacity and deliverability needed to ensure
continued reliability of natural gas service. This analysis is based on a series of analytical tools and
assumptions and forecasts. Critical analytical assumptions include:

o Market-Based Storage contract data: ICF used data on market-based storage contracts published
by Enbridge, as well as confidential storage offers made by third parties to Enbridge in response
to storage RFPs to estimate the historical value of market-based storage capacity underlying the
storage analysis. The storage market contract and bid information used to assess the historical
value of natural gas storage space and deliverability is included in Appendix A.

e Regional Gas Market Forecasts: For this analysis, ICF used the Gas Markets Model (GMM) to
assess the regional market impacts associated with the loss of the Tecumseh storage resulting
from the compressor retirements. ICF developed monthly forecasts of natural gas market
demand, prices, and storage values through 2045 using the ICF Gas Markets Model (GMM). A
brief description of this model is provided in Appendix

e The GMM was used to develop two regional market scenarios:

o The first scenario reflects the regional gas markets after the retirement of the Corunna
compressors, without physical replacement of the loss in storage capability. This
regional market scenario is used in the evaluation of the market alternatives to the
scenario with Dawn to Corunna. All the alternatives to the Dawn to Corunna project
considered in this analysis would rely on contractual approaches to replacing the lost
space and deliverability, without replacing the overall loss in physical storage capacity
and deliverability. To assess the impacts on regional natural gas markets of the loss of
compression without replacement, ICF created a scenario using the GMM with a decline
in storage capacity and deliverability associated with the retirement of the compressors.
This scenario reduced Ontario storage capacity by 20.3 PJ and Ontario storage
deliverability by 666 TJ/d. The regional natural gas prices from this scenario were used in
the assessment of the costs of the alternatives to the Dawn to Corunna project, while the
impact of the Dawn to Corunna project was captured in the ICF Base Case.

o The second scenario reflects the regional gas market outlook after the replacement of the
physical storage space and deliverability lost due to the Corunna compression retirement.
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The ICF Base Case was used for this scenario.® ICF’s forecast of natural gas market
conditions and prices was based on the ICF Q4 2021 Base Case natural gas market
outlook.

e Projections after 2045, are based on the long-term trends from 2040 through 2045.

e |CF used Enbridge Gas Distribution natural gas load forecasts for 2024 through 2028 for in-
franchise customers. After 2028, the demand forecasts are based on the growth rate from ICF’s
Q4 2021 Base Case demand forecast for residential, commercial, and industrial customers in
Ontario. The ICF forecast for annual residential, commercial, and industrial natural gas demand
growth in Ontario is based on the Canada Energy Regulator 2020 Canada’s Energy Future
Reference Case forecast and is projected to increase by 0.61% per year between 2028 and
2045.8

o Enbridge Supply Portfolio Costs: ICF used the ICF Gas Storage Valuation Model (GSVM) to
develop forecasts of the cost and value of market-based storage in Ontario, and to project the
changes in Enbridge supply portfolio costs for the different options for replacing the deliverability
and space associated with the retirement of the Corunna compression. The GSVM estimates
daily natural gas prices using the monthly gas price forecasts from the GMM. A brief description
the GSVM is provided in Appendix C.

o The GSVM projects daily natural gas demand and optimizes the supply portfolio on a
daily basis to meet projected daily natural gas demand.

o The GSVM is run on a 12-month weather year basis (April-March). The GSVM was run
for each year from 2023/24 through 2034/35, 2039/40, and 2044/45. Projections after
2045, are based on the long-term trends from 2035 through 2045.

o Net Present Value Calculations: ICF calculated the change in the annual cost of service to
Enbridge in-franchise customers relative to the No-Replacement option for each of the alternative
options considered as a replacement for the loss of storage space and deliverability resulting
from the retirement of the Corunna compressors for each year between 2024 and 2063. The
annual cost-of-service was discounted at the Enbridge after-tax cost of capital, 4.92% back to the
start of 2024 to calculate the total impact of the cost of service on In-franchise customers for each
option. This approach is somewhat different than the approach generally relied on by Enbridge to
compare alternative capital projects. The standard approach used by Enbridge relies on a
comparison of investment costs rather than the impact on the cost-of-service. The change in
approach was deemed necessary by ICF in order to place all of the options on an equivalent
basis for comparison purposes due to the range of different types of options being compared.

5 While the ICF Base Case does not explicitly include the construction of the Dawn to Corunna project, it
does assume that the physical capabilities of the retired compression are restored either through
replacement of the compression capacity itself or through other means.

6 The ICF 2021 Q4 Base Case was completed prior to the release of the CER 2021 Canada’s Energy
Future forecast. The 2021 CER forecast of Ontario natural gas demand is somewhat lower than the 2020
forecast.
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1.4 Summary of Conclusions

Enbridge’s forecast of peak day requirements indicates that the loss of deliverability provided by the
Corunna compressors must be replaced in order to meet design day deliverability requirements. ICF’s
analysis indicates that the Dawn to Corunna project provides the most economical alternative to replacing
the storage space and deliverability that will be lost due to the retirement of the compressors in the
Corunna storage compression facility. The major conclusions of the ICF analysis include:

1.

The storage capacity and deliverability that would be lost with the retirement of the Corunna
compressors represents a significant share of the infrastructure needed to meet Enbridge in-franchise
customer demands.

The retirement of the Enbridge storage compression facilities” will have important impacts on gas
markets at Dawn and throughout Ontario if the physical storage capacity and deliverability is not
replaced. These impacts include an average increase in annual natural gas prices at Dawn of
C$0.013 per GJ, and an average increase in the seasonal natural gas price basis (Winter minus
Summer prices) at Dawn of $0.072/GJ between April 2024 and March 2045.

ICF evaluated a range of available options to replacing the lost in cost-of-service based storage
capacity. Based on ICF’s analysis, the Dawn to Corunna project provides the least cost option to
replacing the storage capacity and deliverability lost due to the retirement of the Corunna
compressors.

e The Dawn to Corunna project is expected to cost C$206.4 million in direct investment costs
(excluding indirect overhead allocated to the project). When spread over the 40-year asset life of
the investment, the overall cost of service associated with this investment, including return,
depreciation, taxes, and O&M costs would have a NPV of about $276 million.8

e The access to storage capacity provided by the Dawn to Corunna project will reduce the NPV of
commodity purchase costs over the 40-year life of the asset by $794 million, leading to a total
reduction in the NPV of the cost-of-service to in-franchise customers of about $589 million relative
to the Non-Replacement option.

e The annual reduction in commodity costs enabled by the Dawn to Corunna project more
than offset the annual cost of service of the new infrastructure, resulting in a reduction in
the overall cost of service to Enbridge in-franchise customers, relative to the cost of
service in the “no-replacement” option.

e The alternative supply side approaches to replacing the storage capabilities lost due to the
retirement of the Corunna compressions are projected to lead to a higher cost-of-service to
Enbridge in-franchise customers relative to the Dawn to Corunna project. Over the 40-year
lifetime of the Dawn to Corunna project, reliance on the least cost alternative to the Dawn to
Corunna project would lead to an increase in the cost-of-service of about C$519 million relative to
the Dawn to Corunna project.

7 In the absence of the construction of the Dawn to Corunna project, or other new infrastructure to expand
storage space and deliverability into Ontario markets.

8 The investment cash flow reflects 40-year declining balance depreciation and a before tax cost of capital
of 6.69%. ICF discounted the cash flow at the after-tax cost of capital, 4.92%.
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4. While the initial costs of the Dawn to Corunna project option are higher than the initial costs of the
other alternatives considered, the annual cost savings associated with the Dawn to Corunna project
are significantly higher than the other options.

e On a NPV basis, the Dawn to Corunna project option becomes the lowest cost option after
year 2038.

e On an annual cost-of-service basis, Dawn to Corunna is the lowest cost option to replacing
the storage capacity and deliverability lost due to the Corunna compressor retirements during
every year of the analysis.

5. The Dawn to Corunna project provides significant reliability and resiliency benefits to the regional
natural gas system that would not be provided by other supply side alternatives.

Exhibit 1-1 Net Present Value of Incremental Cost of Meeting Enbridge Distribution Supply Portfolio
Requirements After Retirement of Corunna Compression (C$Million)

Total el
Incremental Incremental
Incremental
Incremental  Contract  Incremental Costs
. Incremental L Incremental Costs :
Options to Replace Storage Cost Pipeline . ; Relative to
Infrastructure oo . Commodity Relative to
Loss of Storage Contract  (Pipelineor  Capacity “ Dawn to
Costs : Cost No
Costs Delivered Release Replacement” Corunna
Service) place Option
Option
Option 1a:
Replacement with $276 $0 $0 -$74 -$794 -$589 n.a.
Dawn to Corunna
Option 2a:
Replacement with
Market Based Storage $0 $714 $0 -$85 -$662 -$33 $556
- Projected Storage
Pricing
Option 2b:
Replacement with
Market Based Storage $0 $677 $0 -$85 -$662 -$70 $519
- Historical Average
Storage Pricing
Option 3: Incremental
Contracted Pipeline $0 $0 $7.200 -$646 -$2,490 $4,064 $4,653
Capacity
Option 4a:
Replacement with
Delivered Services 50 50 $620 50 50 $620 $1,209
Priced at Dawn
Option 4b:
Replacement with
Delivered Services $0 50 $1.613 50 $0 §1.613 §2,202
Priced at Iroquois
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2 Impact of Corunna Compression Retirement on Natural
Gas Markets

2.1 Impact of Corunna Compression Retirements on Enbridge
Tecumseh Storage Capacity and Utilization at Tecumseh

Currently, Enbridge holds 99,400 TJ of cost-of-service based storage working gas capacity at Tecumseh

used to serve customers in the EGD rate zone. This storage capacity is interconnected with storage at

Dawn but relies on older storage and transmission assets to interconnect with the broader system.

Enbridge has determined that parts of this infrastructure need to be decommissioned due to

obsolescence, reliability, and safety concerns. Prior to 2024, Enbridge intends to decommission up to

seven of the 11 natural gas compressors currently located at the Corunna Compressor Station, which are
approaching the end of their lifecycles.

The decommissioning of the compressors at Corunna will reduce Enbridge’s access to cost-of-service
based storage working gas capacity at Tecumseh from 99,400 TJ to 84,673 TJ. The impact of the loss of
storage compression at Corunna on the availability of Tecumseh natural gas storage is illustrated in
Exhibit 2-1. The change in daily natural gas storage injections and withdrawal are shown in Exhibit 2-2.

Exhibit 2-1 Storage Working Gas Before and After Corunna Compression Retirement

EGD Rate Zone Working Inventory in Storage
(Compression Unavailable for 2024 Injections)
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90,000
84.673 84,673
80,000
70,000
60,000
50,000

40,000

30,000

Working Gas in Storage (TJ)

20,000

10,000 10,900 10,900

Apr/22  Jul/22 Oct/22 Jan/23 Apr/23 Jul/l23 Oct/23 Dec/23 Mar/24 Jun/24 Sep/24 Dec/24 Mar/25 Jun/25 Sep/25 Dec/25 Mar/26

Pre-Abandonment Post Abandonment

5,569,253 GJ Inaccessible Post Abandonment
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Exhibit 2-2 Storage Injections and Withdrawals Before and After Corunna Compression Retirement (Without
the Dawn to Corunna project)

EGD Rate Zone Storage Injection and Withdrawal
Before and After Corunna Compression Retirement in 2023
(Normal Weather)
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2532822528225 238S=28532S8¢=

Injection = Withdrawl

The retirement of the Corunna compressors will also reduce the peak deliverability of the Tecumseh
storage. The withdrawal capacity at full working gas inventory will drop from 1,894 TJ/day to 1,228
TJ/day. The impact of the retirement of the Corunna compressors on storage withdrawal capacity and
storage injection capacity are shown in Exhibit 2-3 and Exhibit 2-4.

The storage space and deliverability that will be lost due to the decommissioning of the compressors
represent a significant component of the current Enbridge company natural gas supply portfolio for its in-
franchise customer base in the EGD rate zone. The current projected 2024 Design Day demand for
Enbridge is 4,175 TJ/day. Hence the reduction in peak day deliverability represents a loss of 16% of the
deliverability required by Enbridge to meet in-franchise customer peak demand.
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Exhibit 2-3 Storage Withdrawal Curves

Withdrawal Curves with and Without Corunna Compression
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Exhibit 2-4 Storage Injection Curves

Injection Curves With and Without Corunna Compression
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2.2 Impact of the Loss of Tecumseh Storage Capacity on Natural Gas
Markets

The loss of 14,727 TJ of working gas space and 666 TJ/day of storage withdrawal capacity will have an
impact on regional natural gas markets. To assess the impact of the loss of storage capacity, ICF
projected natural gas market conditions and prices out through 2045 using the ICF Gas Markets Model to
project monthly natural gas market prices with and without access to the storage, and the ICF Gas
Storage Value Model to project the change in the cost of the commodity purchase portfolio to Enbridge in-
franchise consumers. These models are described in Appendix B and Appendix C of this report.

2.2.1 Impact on Natural Gas Prices

The loss of Tecumseh storage capacity is not expected to have a significant impact on natural gas
demand. While there will be a moderate price impact on demand, the larger impact will be on seasonal
natural gas prices. The loss of storage capacity will reduce natural gas commodity purchases during the
summer and increase purchases during the winter. As a result, natural gas prices are expected to decline
in the summer and increase during the winter. Based on ICF’s base case GMM modeling forecasts with
and without the storage capacity that would be lost due to the retirement of the Corunna compressors,
ICF is projecting an increase in withdrawal season (November — March) natural gas prices at Dawn
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averaging about C$0.055/GJ and a decrease in injection season (April — October) natural gas prices at
Dawn averaging about C$0.017/GJ. The annual average price is expected to increase by $0.013/GJ.

While the largest impact on prices occurs at Dawn, the change in purchasing patterns has an impact at all
the markets where Enbridge purchases natural gas. The summer (June — August) and winter (December
— February) price impacts are shown below in Exhibit 2-5. The changes in natural gas prices will impact
all natural gas customers purchasing natural gas in these markets, including all Ontario natural gas
consumers, and consumers in the broader region.

The change in seasonal prices results in an average increase of $0.07/GJ in the seasonal basis of natural
gas at Dawn (Exhibit 2-6).
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Exhibit 2-5 Summer and Winter Gas Price by Gas Hub (Nominal CAD/GJ)

Dawn Chicago Empress Clarington Niagara

With | Without | With | Without | With | Without | With | Without | With | Without
2024 Summer 3.69 3.67 3.72 3.70 3.19 3.17 3.42 340 | 339 | 338
2024-2025 Winter |  4.56 4.59 4.41 4.42 413 4.14 3.81 382 | 441 | 443
2025 Summer 3.61 3.61 3.75 3.75 3.19 3.19 3.25 325 | 324 | 324
2025-2026 Winter | 4.31 4.36 4.24 423 3.81 3.83 3.53 350 | 413 | 4.17
2026 Summer 3.29 3.22 3.35 3.33 2.78 2.76 2.89 286 | 289 | 283
2026-2027 Winter | 4.30 4.31 4.12 413 3.69 3.70 3.44 345 | 412 | 413
2027 Summer 3.26 3.18 3.35 3.32 2.73 2.1 2.80 280 | 282 | 277
2027-2028 Winter | 4.48 4.51 433 4.34 8195 3.96 3.57 359 | 430 | 433
2028 Summer 3.40 3.40 3.46 3.45 2.86 2.86 2.94 294 | 295 | 295
2028-2029 Winter | 4.60 4.66 447 4.51 4.26 4.30 3.74 378 | 443 | 448
2029 Summer 3.62 3.62 3.68 3.67 3.23 3.22 3.13 313 | 316 | 3.15
2029-2030 Winter | 4.96 5.02 4.79 4.82 447 4.51 4.07 410 | 479 | 4.84
2030 Summer 3.78 3.76 3.79 3.78 3.22 3.21 3.24 322 | 328 | 326
2030-2031 Winter | 5.13 5.18 4.95 4.99 4.55 459 4.30 433 | 497 | 5.02
2031 Summer 4.02 4.01 3.98 3.97 3.39 3.38 3.44 343 | 354 | 353
2031-2032 Winter | 5.37 5.43 5.21 5.25 4.74 4.79 452 456 | 520 | 5.26
2032 Summer 4.31 4.29 4.25 4.24 3.62 3.61 3.68 367 380 | 3.79
2032-2033 Winter | 5.60 5.67 5.42 5.47 493 4.99 4.74 479 | 543 | 5.50
2033 Summer 4.54 4.53 4.49 4.48 3.84 3.83 3.95 394 | 406 | 4.05
2033-2034 Winter | 5.82 5.88 5.62 5.68 5.06 5.12 493 498 | 564 | 5.71
2034 Summer 4.84 4.83 4.79 4.78 4.08 4.07 4.24 423 | 435 | 434
2034-2035 Winter |  6.08 6.14 5.88 5.94 5.28 5.34 5.21 526 | 591 | 597
2035 Summer 4.94 4.93 4.90 4.90 4.14 4.14 4.36 436 | 445 | 445
2035-2036 Winter | 6.19 6.24 5.96 6.00 5.22 5.27 5.25 528 | 6.01 | 6.06
2036 Summer 4.81 4.82 4.80 4.80 3.98 3.98 4.23 424 | 430 | 430
2036-2037 Winter | 6.00 6.05 5.79 5.82 5.01 5.04 5.12 515 | 583 | 5.88
2037 Summer 4.91 4.92 4.90 4.91 4.06 4.08 4.36 437 | 441 | 443
2037-2038 Winter | 6.26 6.31 6.00 6.02 497 4.99 5.28 530 | 6.07 | 6.12
2038 Summer 5.19 5.19 5.19 5.18 3.87 3.87 4.59 459 | 465 | 465
2038-2039 Winter | 6.68 6.70 6.38 6.40 5.26 5.27 5.67 567 | 649 | 6.51
2039 Summer 543 541 5.44 5.42 4.06 4.05 4.78 476 | 483 | 482
2039-2040 Winter | 6.90 6.93 6.59 6.59 5.42 5.41 5.82 582 | 670 | 6.73
2040 Summer 5.55 5.53 5.59 5.56 3.94 3.93 4.84 481 | 489 | 487
2040-2041 Winter | 6.90 6.95 6.60 6.61 5.39 5.40 5.83 584 | 671 | 6.74
2041 Summer 548 5.45 5.49 5.46 3.87 3.85 4.79 477 | 486 | 484
2041-2042 Winter | 6.84 6.91 6.52 6.57 5.30 5.35 5.80 583 | 6.65 | 6.72
2042 Summer 5.35 5.33 5.36 5.34 3.59 3.58 4.69 468 | 476 | 475
2042-2043 Winter | 6.69 6.83 6.37 6.46 5.12 5.23 5.70 579 | 652 | 6.64
2043 Summer 5.55 5.55 5.53 5.52 3.80 3.80 4.94 494 1502 | 5.02
2043-2044 Winter | 6.79 6.98 6.44 6.59 5.24 5.41 5.79 593 | 661 | 6.79
2044 Summer 5.98 5.98 5.92 5.91 4.24 4.24 5.34 534 | 546 | 546
2044-2045 Winter | 7.31 7.52 6.96 713 5.79 5.97 6.34 650 | 714 | 7.34
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Exhibit 2-6 Dawn Seasonal Price (Nominal CAD/GJ)

With Dawn to Corunna Storage Without the Dawn to Corunna ‘
Replacement Storage Replacement
2024 Injection 3.87 3.87
2024-2025 Withdrawal 4.30 4.29
2025 Injection 3.51 3.46
2025-2026 Withdrawal 4.22 423
2026 Injection 3.50 3.45
2026-2027 Withdrawal 4.41 443
2027 Injection 3.62 3.62
2027-2028 Withdrawal 454 459
2028 Injection 3.84 3.83
2028-2029 Withdrawal 487 4.91
2029 Injection 3.96 3.94
2029-2030 Withdrawal 5.06 5.10
2030 Injection 4.16 4.15
2030-2031 Withdrawal 5.31 5.36
2031 Injection 4.45 443
2031-2032 Withdrawal 5.53 5.59
2032 Injection 4.69 4.67
2032-2033 Withdrawal 5.74 5.80
2033 Injection 4.99 4.98
2033-2034 Withdrawal 6.00 6.06
2034 Injection 5.11 5.10
2034-2035 Withdrawal 6.10 6.14
2035 Injection 5.01 5.01
2035-2036 Withdrawal 5.93 5.97
2036 Injection 5.11 512
2036-2037 Withdrawal 6.21 6.25
2037 Injection 5.44 543
2037-2038 Withdrawal 6.62 6.63
2038 Injection 5.70 5.68
2038-2039 Withdrawal 6.83 6.84
2039 Injection 5.85 5.81
2039-2040 Withdrawal 6.83 6.86
2040 Injection 5.75 5.71
2040-2041 Withdrawal 6.77 6.83
2041 Injection 5.62 5.59
2041-2042 Withdrawal 6.60 6.72
2042 Injection 5.79 5.78
2042-2043 Withdrawal 6.68 6.85
2043 Injection 6.18 6.17
2043-2044 Withdrawal 7.20 7.39
2044 Injection 3.87 3.87
2044-2045 Withdrawal 4.30 4.29
Injection Season Average $4.76 $4.75
Withdrawal Season Average $5.72 $5.78
Seasonal Spread $0.96 $1.03
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2.3 Impact of Weather on Market Prices and the Value of Storage

The analysis of the value of the lost storage capacity provided above is based on normal weather
conditions. However, the value of natural gas storage differs from year to year based on whether the
weather is colder than or warmer than normal. Much of the value of natural gas storage capacity is
captured during a limited number of years when weather is colder than normal and natural gas market
conditions result in significant price increases and constraints on natural gas market availability to meet
the increase in demand.

ICF analyzed the effect of weather on natural gas prices using 89 different weather patterns reflecting the
actual historical weather for each year between 1932 and 2020. The analysis was conducted for the
period from April 2024 to March 2025.°

The charts below show the average prices at Dawn across the 89 weather scenarios and the price
volatility for the base case (with the Dawn to Corunna storage compression replacement project) and
alternate case (without the Dawn to Corunna storage project and the loss of storage capacity). The
average price increase at Dawn was $0.04 CAD/GJ during the withdrawal season. The annual average
increase in price volatility — the standard deviation across the 89 years of weather patterns — was 0.4% in
the injection season (April through October) and 2.5% in the withdrawal season (November through
March) when the Dawn to Corunna storage project was removed. The variability in weather conditions
causes increased price volatility in the absence of the Dawn to Corunna storage project, particularly in the
winter. The increase in volatility demonstrates the value of the storage in years that are not weather-
normal.

9 ICF conducted its cold and warm weather sensitivities based on a preliminary assessment of the impact
of the loss of the Corunna compression of 19.4 PJ of storage capacity at Tecumseh. The final
assessment of the loss of storage capacity increased to 20.3 PJ. Use of the higher final value would
have increased the impact of the loss on pipeline flows to Ontario and slightly increased the price impacts
in the weather sensitivities.
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Exhibit 2-7 Average April 2024 — March 2025 Natural Gas Prices and Standard Deviation at Dawn for 89 Years
of Historical Weather the Dawn to Corunna Compression Replacement Storage Project
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Exhibit 2-8 Average April 2024 — March 2025 Natural Gas Prices and Standard Deviation at Dawn for 89 Years
of Historical Weather With Retirement of Corunna Compression and Without Replacement Project
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Exhibit 2-9 Impact of Retirement of Corunna Compression (without Replacement) on Natural Gas Prices
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2.4 Impact of Lost Storage Capacity on Pipeline Flows into and out of
Ontario

The table below summarizes the change in flows into Ontario in response to the loss of storage space
resulting from the retirement of the Corunna compressors. The table shows the different in pipeline flows
between the ICF Q4 2021 base case (with the Dawn to Corunna storage project replacement), the
alternate case (without the storage replacement and normal weather), an extreme cold weather case
(without the storage replacement and based on weather from 1976), and an extreme warm weather case
(without the storage replacement and based on weather from 2015) scenarios between April 2024 to
March 2025.

The change in flows have been summarized on a seasonal basis to access the impact of decrease in
storage capacity in Ontario in the withdrawal season (November through March) and the injection season
(April through October) season. The drop in the storage capacity amounts to 20.3 PJ."® During the
winter, the change in net flows into Ontario between the ICF Q4 2021 base case and the alternate case
cases amounts to 13,483 TJ. This change in flows signifies that the market is adjusting to the lack of
storage and will increase the utilization at the remaining Ontario storage facilities by about 11% to meet
the decline associated with the Dawn to Corunna project.

0 The loss of compression at Corunna will reduce total usable storage space at Tecumseh by 20.3 PJ.
This includes 14.7 PJ of space lost due to the inability to inject the same volumes of natural gas at the
end of the injection season, and 5.6 PJ of space lost due to the inability to withdraw natural gas at the end
of the withdrawal season. The 5.6 PJ of space lost at the end of the withdrawal season has never been
included in the Enbridge supply portfolio plan, which is based on normal weather, hence the total storage
capacity lost in the Enbridge supply portfolio is 14.7 PJ.
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Exhibit 2-10 Difference in April 2024 - March 2025 Ontario Import and Export Natural Gas Volumes Between
the ICF Q4 2021 Forecast and the ICF Q4 2021 Forecast Due to the Loss of Storage Capacity
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3 Proposed Replacement for the Lost Storage Capabilities

According to Enbridge, decommissioning the compressors at Corunna is not optional. The facilities are
approaching the end of their useful life and no longer will be capable of providing safe and reliable
service. At the same time, the load served by these facilities has not disappeared, and an alternative to
the storage space and deliverability facilitated by these compressors will be needed to ensure that in-
franchise load can be served.

Enbridge is proposing to replace the storage working gas capacity and deliverability lost due to the
retirement of the Corunna compressors with the construction of a new 36-inch diameter steel pipeline
between the Corunna Compressor Station in St. Clair Township and the Dawn Operations Centre in the
Township of Dawn-Euphemia. In effect, compression at Dawn will replace the retired compression
capacity in Corunna, facilitated by the pipeline constructed between the two facilities. This will allow the
continued utilization of the physical Tecumseh storage fields and facilities.

The Dawn to Corunna project is designed to generally replicate the capabilities currently provided by the
Corunna compression that will be retired. The project will return the effective storage working gas
capacity and deliverability at Tecumseh to the levels in effect prior to the retirement of the Corunna
COMpressors.

3.1 Dawn to Corunna Project Costs and Impacts

The Dawn to Corunna project is projected to require an initial capital investment of C$206.4 million,
excluding indirect overhead costs, with the costs occurring primarily in 2023. Enbridge is requesting that
the cost of the facilities be included in the cost-of-service rates for Enbridge in-franchise customers. The
Dawn to Corunna project will prevent the loss of 14,727 TJ of storage space and 666 TJ of storage
deliverability and increase total Enbridge storage deliverability from 1.5% to 1.9%. The Dawn to Corunna
project is also expected to reduce natural gas commodity purchase costs relative to a “no replacement”
option. The additional space and deliverability provided by Dawn to Corunna will enable Enbridge to
purchase more gas during low priced periods in the summer for use during higher priced periods in the
winter. It also reduces the reliance on pipelines during the winter, increasing the value of pipeline capacity
release.

In order to compare the costs of the Dawn to Corunna project option to other alternatives for replacing the
storage capacity and deliverability lost due to the retirement of the Corunna compressors, ICF estimated
the cost-of-service cash flow for the facility over the 40-year facility life. The cashflow analysis is based on
the return on and off capital assuming 40-year declining balance depreciation, and a 6.69% before tax
cost of capital. The cashflow was discounted at Enbridge’s after-tax cost of capital, 4.92%. The NPV of
the cost of the Dawn to Corunna project is C$275.6 million."!

To examine the impact of storage capacity that will be provided from the Dawn to Corunna project on the
gas supply portfolio cost, ICF conducted storage valuation analysis on two cases: a case with the Dawn
to Corunna storage compression replacement project and a case without replacement of the Corunna
compression after its retirement. The variable between the two cases is the storage capacity available
from Enbridge’s Tecumseh storage while all the other input assumptions, such as contracted pipeline
capacities by Enbridge, are kept the same across the two cases. The major differences between the two

" The difference between the capital cost of the Dawn to Corunna project (C$206.4 million), and the NPV
of the cost-of-service of the project (C$275.6 million) is the NPV of the taxes associated with return on the
project investment.
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cases include differences in seasonal gas purchasing patterns, annual sources of natural gas supplies,
and the price of natural gas purchases.

3.1.1 Annual Gas Flow by Gas Supply Sources

The loss of storage capacity and deliverability associated with the retirement of compressor assets at
Corunna would significantly change natural gas purchasing patterns on both a seasonal and a locational
basis. The impact on the location of gas commodity purchases is illustrated in Exhibit 3-1 through Exhibit
3-3.

Exhibit 3-1 With Dawn to Corunna Project Case — Annual Gas Flow by Gas Supply Sources (TJ)

ch:::io Chicago Clarington Niagara Empress Iﬁ};?igcl; WiStLOJ:agvsal
2024 16,325 35,530 47,658 86,672 233,669 165,275 165,275
2025 15,487 38,170 49,372 82,250 236,151 166,750 166,750
2026 19,221 38,720 51,820 92,599 220,862 164,178 164,178
2027 18,147 39,160 51,830 86,332 229,976 165,130 165,130
2028 18,598 39,270 53,203 79,895 235,641 166,660 166,660
2029 17,219 38,610 50,620 73,564 249,184 165,332 165,332
2030 18,425 38,170 50,140 89,416 235,649 166,195 166,195
2031 20,328 38,060 50,334 91,249 234,943 165,655 165,655
2032 19,361 37,400 47,260 91,238 241,797 166,452 166,452
2033 20,206 36,960 48,493 92,004 242,045 168,260 168,260
2034 19,729 36,300 45,780 91,656 248,910 167,696 167,696
2035 19,089 35,530 43,407 94,046 253,493 167,139 167,139
2040 20,035 37,400 45,930 103,595 251,765 167,371 167,371
2044 22,624 35,530 49,318 103,595 258,893 166,249 166,249
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Exhibit 3-2 Without Dawn to Corunna Project Case — Annual Gas Flow by Gas Supply Sources (TJ)

ScYeg::io Chicago Clarington  Niagara  Empress EV) Ii;::igcl) (:] WistLOJ::lvtal
2024 18,272 35,530 51,894 89,667 224,490 136,714 136,714
2025 18,349 38,610 56,915 82,479 225,076 136,319 136,319
2026 19,784 38,830 57,472 92,020 215,115 135,568 135,568
2027 18,857 38,720 56,490 88,977 222,401 135,376 135,376
2028 20,814 39,270 57,100 85,551 223,872 133,639 133,639
2029 19,298 38,610 56,030 76,683 238,575 138,245 138,245
2030 20,570 37,730 55,005 89,126 229,368 136,668 136,668
2031 22,328 38,060 52,796 94,046 227,684 135,883 135,883
2032 20,060 37,400 51,963 93,079 234,554 137,452 137,452
2033 21,760 36,850 52,272 93,644 235,181 136,473 136,473
2034 21,590 36,080 50,781 93,453 240,471 137,578 137,578
2035 21,246 35,530 49,054 94,046 245,689 138,379 138,379
2040 22,262 37,180 52,668 98,097 237,552 139,367 139,367
2044 22,786 36,960 52,301 101,569 236,860 135,668 135,668

Exhibit 3-3 Delta of Annual Gas Flow by Gas Supply Sources (TJ) between With and Without Dawn to
Corunna Project Cases

Sc;z:aa:io Chicago Clarington  Niagara  Empress Dawn Ii;::i?; WiStLOJ::v:aI
2024 -1,947 0 -4,236 -2,996 9,178 28,560 28,560
2025 -2,862 -440 -7,542 -230 11,074 30,431 30,431
2026 -563 -110 -5,652 579 5,746 28,609 28,609
2027 -710 440 -4,660 -2,645 7,575 29,754 29,754
2028 2,216 0 -3,897 -5,656 11,769 33,021 33,021
2029 2,079 0 -5,410 -3,119 10,608 217,087 27,087
2030 2,144 440 -4,866 289 6,281 29,527 29,527
2031 -2,000 0 -2,462 2,797 7,259 29,772 29,772
2032 -699 0 -4,703 -1,841 7,243 29,000 29,000
2033 -1,554 110 -3,780 -1,640 6,863 31,787 31,787
2034 -1,861 220 -5,001 -1,797 8,439 30,117 30,117
2035 2,157 0 -5,648 0 7,805 28,761 28,761
2040 -2,228 220 -6,738 5,498 14,213 28,005 28,005
2044 -162 -1,430 -2,982 2,026 22,033 30,581 30,581
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Exhibit 3-4 Replacement With Dawn to Corunna — Annual Average Commodity Price (Nominal CAD/GJ)

Scenario Year Chicago Clarington Niagara Empress Dawn
2024 $4.007 $3.581 $3.845 $3.632 $4.156
2025 $3.955 $3.368 $3.696 $3.587 $4.080
2026 $3.672 $3.122 $3.450 $3.265 $3.850
2027 $3.756 $3.124 $3.498 $3.353 $3.910
2028 $3.877 $3.271 $3.633 $3.535 $4.057
2029 $4.139 $3.523 $3.893 $3.821 $4.305
2030 $4.276 $3.680 $4.038 $3.840 $4.462
2031 $4.490 $3.888 $4.262 $4.005 $4.717
2032 $4.738 $4.119 $4.507 $4.213 $4.938
2033 $4.960 $4.358 $4.745 $4.394 $5.192
2034 $5.241 $4.643 $5.029 $4.637 $5.473
2035 $5.344 $4.732 $5.138 $4.673 $5.557
2040 $6.006 $5.248 $5.793 $4.742 $6.291
2044 $6.347 $5.755 $6.210 $4.941 $6.688

Exhibit 3-5 Without Dawn to Corunna Project Case — Annual Average Commodity Price (Nominal CAD/GJ)

Scenario

Year Chicago Clarington Niagara Empress Dawn
2024 $4.001 $3.578 $3.843 $3.628 $4.153
2025 $3.949 $3.358 $3.693 $3.580 $4.077
2026 $3.667 $3.104 $3.433 $3.258 $3.831
2027 $3.749 $3.126 $3.490 $3.347 $3.892
2028 $3.892 $3.286 $3.650 $3.552 $4.075
2029 $4.149 $3.533 $3.906 $3.832 $4.317
2030 $4.280 $3.685 $4.045 $3.845 $4.468
2031 $4.503 $3.901 $4.278 $4.018 $4.732
2032 $4.753 $4.132 $4.524 $4.228 $4.955
2033 $4.976 $4.373 $4.763 $4.409 $5.210
2034 $5.258 $4.658 $5.047 $4.654 $5.491
2035 $5.356 $4.744 $5.152 $4.685 $5.571
2040 $5.994 $5.240 $5.789 $4.734 $6.285
2044 $6.416 $5.821 $6.284 $5.008 $6.765
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Exhibit 3-6 Impact of Replacement with Dawn to Corunna Scenario on Gas Supply Portfolio Costs (Nominal

$CAD)
Da 0
NPV Summary
2024-2063 $46,581,647,169 $275,604,504 ($74,444,578) ($794,470,250) ($589,256,114)
2024-2043 $28,410,150,180 $213,680,038 ($53,340,480) ($459,252,468) ($294,858,700)
Annual Cashflow Summary

2024 $1,826,961,779 $17,852,578 ($5,425,522) ($19,891,240) ($7,464,184)
2025 $1,786,014,334 $17,913,750 ($4,455,767) ($14,169,859) ($711,876)
2026 $1,677,868,083 $17,913,252 ($3,300,157) ($17,433,726) ($2,820,631)
2027 $1,720,814,134 $17,901,219 ($4,250,029) ($22,655,625) ($9,004,435)
2028 $1,808,659,168 $17,878,401 ($5,535,261) ($36,336,660) ($23,993,520)
2029 $1,935,201,163 $17,806,527 ($5,082,293) ($35,815,319) ($23,091,085)
2030 $2,010,281,259 $17,765,431 ($2,976,896) ($33,479,449) ($18,690,915)
2031 $2,135,352,145 $17,700,696 ($4,998,402) ($40,833,732) ($28,131,438)
2032 $2,253,009,717 $17,673,029 ($4,312,204) ($40,453,212) ($27,092,387)
2033 $2,382,783,747 $17,996,245 ($4,996,626) ($42,603,068) ($29,603,449)
2034 $2,526,480,190 $17,236,757 ($5,494,673) ($44,576,136) ($32,834,052)
2035 $2,579,809,314 $17,068,188 ($4,803,168) ($42,203,472) ($29,938,452)
2036 $2,699,239,645 $16,893,457 ($3,134,856) ($50,091,026) ($36,332,425)
2037 $2,755,923,678 $16,713,001 ($3,200,687) ($51,142,938) ($37,630,624)
2038 $2,813,798,075 $16,527,235 ($3,267,902) ($52,216,940) ($38,957,606)
2039 $2,872,887,835 $16,336,548 ($3,336,528) ($53,313,495) ($40,313,475)
2040 $2,933,218,479 $16,141,309 ($3,406,595) ($28,136,625) ($15,401,911)
2041 $2,994,816,067 $15,942,505 ($3,478,133) ($55,576,173) ($43,111,801)
2042 $3,057,707,205 $15,886,146 ($3,551,174) ($56,743,273) ($44,408,301)
2043 $3,121,919,056 $16,263,263 ($3,625,749) ($57,934,882) ($45,297,368)
2044 $3,187,479,356 $15,325,975 ($3,701,890) ($53,670,779) ($42,046,694)
2045 $3,254,416,423 $15,114,094 ($3,779,629) ($60,393,696) ($49,059,231)
2046 $3,322,759,168 $14,899,478 ($3,859,002) ($61,661,964) ($50,621,487)
2047 $3,392,537,110 $14,682,372 ($3,940,041) ($62,956,865) ($52,214,533)
2048 $3,463,780,389 $14,463,013 ($4,022,781) ($64,278,959) ($53,838,728)
2049 $3,536,519,778 $14,241,621 ($4,107,260) ($65,628,817) ($55,494,456)
2050 $3,610,786,693 $14,018,406 ($4,193,512) ($67,007,022) ($57,182,128)
2051 $3,686,613,213 $13,794,210 ($4,281,576) ($68,414,170) ($58,901,536)
2052 $3,764,032,091 $13,746,805 ($4,371,489) ($69,850,867) ($60,475,552)
2053 $3,843,076,765 $14,230,899 ($4,463,290) ($71,317,736) ($61,550,127)
2054 $3,923,781,377 $13,115,651 ($4,557,019) ($72,815,408) ($64,256,777)
2055 $4,006,180,786 $12,887,403 ($4,652,717) ($74,344,532) ($66,109,845)
2056 $4,090,310,582 $12,658,389 ($4,750,424) ($75,905,767) ($67,997,801)
2057 $4,176,207,105 $10,442,253 ($4,850,183) ($77,499,788) ($71,907,718)
2058 $4,263,907,454 $9,187,266 ($4,952,037) ($79,127,283) ($74,892,054)
2059 $4,353,449,510 $9,113,015 ($5,056,029) ($80,788,956) ($76,731,970)
2060 $4,444,871,950 $9,038,548 ($5,162,206) ($82,485,524) ($78,609,183)
2061 $4,538,214,261 $8,457,318 ($5,270,612) ($84,217,720) ($81,031,015)
2062 $4,633,516,760 $7,863,343 ($5,381,295) ($85,986,293) ($83,504,245)
2063 $4,730,820,612 $7,269,368 ($5,494,302) ($87,792,005) ($86,016,939)

Note: discount rate is after tax cost of capital 4.92%. 2036-2063 cashflow is estimated based on the average cashflow of year
2035, 2040, and 2044.
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As shown in Exhibit 3-6 above, the negative incremental cost of the Dawn to Corunna project indicates
that construction of the Dawn to Corunna project is projected to reduce the overall cost of service to
Enbridge in-franchise customers in every year after the project is brought online in late 2023. The NPV of
the total saving is estimated to be C$589.3 million over 40 years. The Incremental Infrastructure Costs
column shows the Dawn to Corunna project’s cost of service, including the depreciation expenses of the
initial capital investment of C$206.4 million, return on capital, O&M expenses, and taxes. The negative
numbers in Incremental Pipeline Capacity Release column represents savings from leasing out unutilized
pipeline capacity to other users. As the Dawn to Corunna project increases storage deliverability and
space, it reduces the flow on pipelines, especially during the winter. The negative numbers in Incremental
Commodity Cost column represents savings from gas supply portfolio. The increase in storage space and
deliverability increases the storage ability to purchase cheap gas and utilize it when gas is expensive.

Exhibit 3-7 illustrates the cumulative reduction in the cost of service associated with the Dawn to Corunna
project relative to the capital cost of the project. The initial capital cost of the Dawn to Corunna project
will be fully offset by the reductions in the overall cost of service (including the incremental cost of service
associated with recovery on and of the capital investment) by 2038 due to the reduction gas commodity
costs and the increase in pipeline capacity release revenues, while also providing the necessary firm
deliverability needed to maintain gas supply reliability.

Exhibit 3-7 Dawn to Corunna Project Cashflow Payback (Nominal C$)
$700,000,000
$600,000,000
$500,000,000
$400,000,000
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$200,000,000
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4 Alternatives to the Dawn to Corunna Project

Enbridge is proposing to develop the Dawn to Corunna project to offset the decline in storage space and
deliverability associated with the retirement of the storage compression assets located at the Tecumseh
storage field. As part of the assessment of the value of the Dawn to Corunna project, ICF reviewed a
range of alternative approaches to providing the same services that would be provided by the Dawn to
Corunna project. These alternatives included:

1) Contracting for incremental pipeline capacity, or pipeline and storage capacity from outside of
Ontario, including contracts for existing capacity as well as contracts supporting potential
expansion of existing pipeline capacity into Ontario.

2) Contracting for market-based storage assets capable of providing both space and deliverability
commensurate with the Dawn to Corunna project.

3) Contracting for delivered services to replace the decline in peak day deliverability, combined with
additional winter season natural gas purchases to offset the loss of storage space.

Each of these options is addressed below.

4.1 Reliance on Incremental Pipeline Capacity as an Alternative to the
Dawn to Corunna Project

ICF considered the potential to contracting for incremental capacity on the pipelines serving Ontario as an
alternative approach to providing the deliverability provided by the Dawn to Corunna project. Replacing
the deliverability lost due to the retirement on compression capacity at Corunna would require contracts
for 666 PJ/Day of pipeline capacity from a liquid gas supply point or production center into Ontario. To
put this into context, 666 PJ/Day would be close to 40% of the total pipeline capacity of the Vector
pipeline capacity into Ontario.

The cost impacts of the different pipeline capacity options relative to the Dawn to Corunna project
includes the impact on gas commodity purchasing practices and costs as well as the cost of the pipeline
capacity. The absence of storage space associated with a pipeline capacity option results in a change in
natural gas purchase patterns. Instead of purchasing natural gas commodity during the summer for
injection into storage at lower injection season prices, the pipeline capacity reduces commodity
purchases during the summer and increases commodity purchases during the winter, which generally
increases the cost of commodity purchases. As a result, the cost of the pipeline capacity option includes
the cost of the pipeline capacity itself as well as the incremental cost of commodity purchases.

Conceptually, Ontario consumers, including Enbridge have several options for accessing transportation
services from Michigan, New York, or elsewhere into Ontario to offset the decline in storage space and
deliverability associated the retirement of storage compression assets in the absence of the Dawn to
Corunna project. In order to replace the loss of storage deliverability needed to meet in-franchise
customer demand, Enbridge could:
¢ Acquire pipeline capacity by executing firm transportation contracts with pipelines to a storage
field, where that capacity is available.
e Contract for new pipeline capacity, either on new pipelines or on pipeline expansions such as
those offered by Vector and others.
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o Use released pipeline capacity to access storage fields; or
e Acquire service from a trader or marketer who holds capacity on the pipelines into Ontario and
buy a delivery service, synthetic storage, or merchant storage.

However, both the availability and the cost of incremental pipeline capacity limit the potential use of
pipeline capacity into Ontario as an alternative to the Dawn to Corunna project.

A share of the costs of holding incremental pipeline capacity can be offset by releasing capacity during
periods when the capacity is not needed. ICF has estimated the value of pipeline capacity release as the
basis value of the unused pipeline capacity. This likely overestimates the value of the extra capacity on
the capacity release market.

This section addresses the availability of pipeline capacity into Ontario that is interconnected with storage
fields in Michigan and New York. The principal pipelines are Great Lakes Gas Transmission and Vector
for deliveries from Michigan and Tennessee Gas Pipeline and Natural Fuel Gas for deliveries from New
York.

4.1.1 Review of Regional Pipeline Availability

In this section we look at the pipeline assets in the region that are available to customers in Ontario.
Exhibit 4-1 below presents a map of the infrastructure around Dawn (inset) and the pipeline network
serving the broader geographic market, including storage facilities outside Ontario connected to the
broader pipeline network.

Exhibit 4-1 Pipeline and Storage Infrastructure for Ontario

Pipelines In-Service
ANR Pipeline Co
Bluewater Gas Storage LLC
Consumers Energy Co
Empire Pipeline Inc
Great Lakes Gas Transmission Ltd
Iroquois Gas Transmission System
Michigan Consolidated Gas Co
National Fuel Gas Supply Corp
Panhandle Eastern Pipe Line Co
TransCanada Pipelines Limited
Union Gas Limited

ENOEEERTNCE

Vector Pipeline LP

Mexus Gas Transmission Project

Rover Pipeline Project
Marcellus/Utica

Storage by Operator
Color By Operator Name
ANR Pipeline Co
ANR Storage Co
Bluewater Gas Storage LLC
Consumers Energy Co
Enbridge Gas Distribution Inc
Michigan Consolidated Gas Co
National Fuel Gas Supply Corp

Union Gas Limited

Source: ABB Velocity Suite



Filed: 2022-03-21, EB-2022-0086, Exhibit C, Tab 1, Schedule 1, Attachment 2, Page 34 of 66

Several pipelines that are interconnected within the broader North American gas market also feed into
Dawn. These pipelines are summarized in Exhibit 4-2 below.

e Link Pipeline from EGD’s Tecumseh storage field which also receives gas at the St. Clair River
from the ANR pipeline that reaches back into Michigan, the Mid-Continent and Texas.

o Bluewater Pipeline feeds into Enbridge at the St. Clair River, connecting Enbridge to the
Bluewater storage facilities in Michigan as well as to Great Lakes Pipeline, ANR, DTE Gas
Pipeline (aka MichCon), and Vector Pipeline. Bluewater also offers its merchant storage
customers the ability to take possession of their gas at Dawn rather than in Michigan.

e TC Energy feeds directly into the Dawn storage hub after receiving gas upstream from Great
Lakes Pipeline at St. Clair River.

e The Vector Pipeline is directly connected to Dawn and reaches back to the Chicago area where
the pipeline interconnects with Alliance. Vector has receipt points with ANR, DTE, Northern
Border, Guardian, NEXUS, and Rover while at the Dawn end Vector connects with Enbridge.
Vector also interconnects with Bluewater Storage and Washington 10 Storage in Michigan.
NEXUS leases capacity on Vector, allowing its customers to schedule deliveries directly to Dawn.

e DTE Gas Pipeline (MichCon) directly connects with the Dawn storage hub through Enbridge at
the St. Clair River. DTE pipelines are connected to production in Michigan, DTE storage facilities
in Michigan, Vector, Panhandle, ANR, and NEXUS pipelines.

e Enbridge also connects with the Panhandle Eastern Pipeline at Ojibway, near Windsor.
Panhandle provides access to gas production in the Gulf Coast and Mid-Continent regions.

e Atthe other end of the system, Enbridge pipelines are interconnected with TC Energy’s pipeline
at Kirkwall. TC Energy’s line connects with the Niagara Line (National Fuel Gas, Eastern Gas,
and Tennessee Gas Pipeline) at Niagara and the Empire pipeline at Chippawa. Tennessee Gas
Pipeline (a Kinder Morgan company), which connects with TC Energy at Niagara provides access
into the major storage fields around Ellisburg, Pennsylvania, and Marcellus production. All these
pipelines are bi-directional. Today, the primary direction of flow is from New York to Ontario.

Exhibit 4-2 Pipeline Routes and Capacity from United States to Ontario?2

MMcf/d Michigan to Dawn Northwest New York to Ontario Total
Great : Niagara .
s Lakes (St. Veqtor St Panhandle | Bluewater MichCon M (National n B
Pipeline Route : Clair Ml to . . . (TGP to into ON at
Clair) M| Dawn to Union to Union to Union ON) Fuel to Chiopawa
into Dawn ON) pp:
Pipeline Import Capacity 2,100 1,745 150 257 250 825 5,327
Tennesse National .
Pipeline Great Vector Panhandle | Bluewater MichCon e Gas Fuel Gas Emp!re
Lakes i Pipeline
Pipeline Supply
Enbridge
(60%) & Energy Plains GP ) . )
Owner TC Energy DTE Transfer Holdings, EE;E I\}/|<<I)nrd2:1 sza__tluoer;al Ne'i:t&r:al
Energy Partners L.P. 9y 9
(40%)
Great ] Panhandle IR DTE IETILZEED National National
Operator Enbridge Gas e Gas
Lakes Eastern Energy - Fuel Fuel
Storage Pipeline

Sources: ICF

4.1.1.1 Great Lakes Gas Transmission (GLGT)
The largest pipeline into Dawn from Michigan is the GLGT, which connects with TC Energy at the
Michigan/Ontario border and interconnects with Dawn. Flows on GLGT to Ontario are below capacity,
averaging about 505 MMcf/d in 2020 and 696 MMcf/d between January 2021 and November 2021.

12 This table includes only capacity from Lower Peninsula Ml to ON, and Western NY to ON.
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During periods of high natural gas demand in the U.S. Midwest, the pipeline reverses flow back towards
the U.S. These reversals are the result of the pipeline being contracted by customers in the Midwest. As a
consequence, GLGT is underutilized and it has substantial spare capacity to provide Ontario consumers
with access to merchant storage in Michigan and firm transportation from Western Canada via the TC
Energy mainline.

GLGT is interconnected with the following pipelines and storage fields.

e Bluewater Gas Storage (and pipeline) at Rattle Run or Muttonville. This interconnect provides
access to Bluewater's Columbia 3 and Kimball 27 storage fields as well as to Consumers
Energy’s Ray Field through its interconnect with Bluewater’s pipeline.

¢ ANR Pipeline at Muttonville and the ANR Muttonville Field

e ANR Pipeline at South Chester and the South Chester storage field

e ANR Storage Co. at Deward where it interconnects with the Cold Springs 31 and 12 fields and
Rapid River 35 field

e DTE Energy (MichCon) pipeline with interconnections to Belle River Mills field, Washington 10,
and Washington 28 fields.

4.1.1.2 Vector Pipeline
Vector Pipeline currently has capacity of 1.745 Bcf/d into Dawn. The capacity from Joliet to Dawn on

Vector is usually fully contracted, although it generally flows at less than full capacity. Vector is widely
used to deliver natural gas storage withdrawals from Michigan to Dawn because of its interconnections
with multiple storage fields in Michigan:
o Bluewater Gas Storage at the Lenox interconnect, with access to Columbia Ill and Kimball 27
storage fields as well as the Consumers Energy Ray Field.
o DTE Energy at Lenox, with access Washington 10 and Washington 28 storage
o DTE Energy at Belle River Mills and the Belle River Mills storage field.

Vector also delivers large amounts of Marcellus and Utica sourced natural gas to Ontario from deliveries
from the Rover Pipeline and leased capacity to the NEXUS pipeline. The Rover Pipeline is fully
contracted and often flows above its nameplate capacity. The NEXUS pipeline has some spare capacity;
it flowed at about 79% of its capacity (1,180 MMcf/d) from December 2020 through November 2021 and
was 90% contracted for 2021 in the Q3 2021 index of customers. About one third of the contracted
capacity was held by marketers — which may be able to resell the capacity — and was set to expire by
2023. After 2023, 56% of the capacity was contracted through 2033.

4.1.1.3 Tennessee Gas Pipeline (TGP)
TGP connects with TC Energy’s pipeline at Niagara with 700 MMcf/d of capacity. TGP is connected to a
number of storage fields in New York and Pennsylvania that can be reached by Ontario shippers:

e Honeyoe Storage (NY)

e Arlington Storage, Thomas Corners (NY)
¢ Nashville Storage (NY)

e Colden Storage (NY)

e Stagecoach (PA)

e Ellisburg (PA)

4.1.1.4 National Fuel Gas Supply Corporation (NFG)

NFG has approximately 350 MMcf/d of capacity at Niagara to TC Energy. NFG is well integrated with
several natural gas storage fields in New York: Limestone, Zoar, Nashville, Colden, Derby, Holland, and
Bennington.
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4.1.2 Pipeline Capacity Alternatives to the Dawn to Corunna Project

Replacing the deliverability lost due to the retirement on compression capacity at Corunna would require
contracts for 666 PJ/Day of pipeline capacity from a liquid gas supply point or production center into
Ontario. Based on our assessment of pipeline capacity availability, the lowest cost options would be to
contract for the remaining available capacity on the NEXUS pipeline or on the TC Energy mainline if TC
Energy would provide capacity on a long-term fixed price contract basis similar to the current North Bay
Junction service that it currently offers. These two options are preferred as these pipelines may have
available capacity as well as access to low-cost natural gas supplies in the Marcellus/Utica and the
Western Canada Sedimentary Basin respectively. ICF calculated the cost of firm transportation on all of
the pipeline routes to Dawn and assessed the routes that have available capacity to make this
determination.

While firm transportation from Chicago (on Vector) or Niagara (on TGP, Empire, or NFG) is less
expensive than the TC Energy and NEXUS options, it is fully contracted and likely would require new
construction to meet Enbridge requirements. In addition, in the case of supplies from Chicago, Enbridge
would likely require contracts for additional capacity upstream of Chicago in order to ensure access to
low-cost supplies from the midcontinent or Western Canada.

Exhibit 4-3 Pipeline Firm Transportation Costs and Gas Supply Costs

Firm Annual Gas Supply Cost
Transportation Quantity Transportation Cost (Av 252%}'2045)
Unit Rate (Thousands) g

CAD/GJ T CAD CAD/GJ
Chicago $0.3350 666 $81,443.31 $4.9166
Clarington $1.4108 666 $342,946.97 $3.5004
Niagara $0.3267 666 $79,422.88 $3.8287
Empress $0.9538 666 $231,858.62 $3.3823

Enbridge could contract for 666 TJ/d firm transportation capacity from Clarington via NEXUS and
Empress via the TC Energy mainline and/or GLGT (assuming 333 TJ from Clarington and 333 TJ from
Empress) to replace the gas storage deliverability lost due to the retirement of the Corunna compression.
The additional pipeline capacity would provide two economic benefits. First, it would reduce the gas
supply commodity cost as Enbridge would get more access to low-cost natural gas supplies in the
Marcellus/Utica and the Western Canada Sedimentary Basin. Second, the pipeline capacity release
savings would be higher as more pipeline capacity will not be fully utilized by Enbridge all year round.
However, the incremental pipeline firm capacity contract cost is projected to be much higher than the
reduction in gas supply costs from contracting for additional firm transportation. The exhibits below show
the costs of the two cases and the column on the right shows the incremental cost that would occur if
Enbridge were to contract for an additional 666 TJ of firm transportation capacity from Clarington and
Empress. These costs and annual cashflows are outputs from ICF’s Gas Storage Valuation Model for the
years 2024-2035, 2040, and 2044. The Gas Storage Valuation Model simulates daily gas supply flows
from a variety of sources to meet daily demand at the lowest annual cost. The model is constrained by
pipeline capacity contracted by Enbridge and the storage injection and withdrawal capacity available. By
optimizing daily gas purchases volumes from a variety of gas supply sources and gas storage injection
and withdrawal volumes, the model solves to meet Enbridge’s daily gas demand with the goal of
producing the lowest gas supply portfolio cost. The gas supply portfolio cost includes all the costs
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associated with gas supply, including gas commodity costs, storage facility inventory and commodity
charges, and pipeline usage and fuel charges. The gas supply sources include purchases from Chicago,
Clarington, Niagara, Empress, and Dawn. ICF assumes that from 2035 onward, the annual cashflows, in
real terms, are equal to the average of 2035, 2040, and 2044’s cashflows.

Exhibit 4-4 shows that while the saving from gas supply and pipeline capacity release is C$3.14 billion,
the cost of purchasing incremental pipeline capacity contract would be C$7.2 billion, which results in a net
present value of C$4.06 billion of total incremental costs to Enbridge in-franchise customers.
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Exhibit 4-4 The Incremental Cost of Replace Lost Storage with Contracted Pipeline Capacity (Millions of CAD)

Total qutfolio Cost . Inc_:remental_ _ Inc_:rementall — Total
without Pipeline Capacity  Pipeline Capacity Commoditv Cost Incremental
Replacement Cost Release y Costs
NPV Summary
2024-2063 $46,581,647,169 $7,199,549,901 ($645,695,342) ($2,490,021,072) $4,063,833,488
2024-2043 $28,410,150,180 $4,556,980,609 ($435,068,597) ($1,398,483,594) $2,723,428,418
Annual Cashflow Projection
2024 $1,826,961,779 $305,892,069 ($32,685,731) ($59,335,012) $213,871,325
2025 $1,786,014,334 $312,315,802 ($37,394,386) ($71,798,766) $203,122,650
2026 $1,677,868,083 $318,874,434 ($35,649,900) ($78,538,485) $204,686,048
2027 $1,720,814,134 $325,570,797 ($33,818,435) ($81,410,590) $210,341,773
2028 $1,808,659,168 $332,407,784 ($37,287,466) ($82,055,934) $213,064,384
2029 $1,935,201,163 $339,388,347 ($36,359,960) ($78,859,688) $224,168,699
2030 $2,010,281,259 $346,515,503 ($37,370,232) ($86,693,537) $222,451,733
2031 $2,135,352,145 $353,792,328 ($33,721,021) ($100,508,509) $219,562,798
2032 $2,253,009,717 $361,221,967 ($32,242,566) ($99,197,440) $229,781,961
2033 $2,382,783,747 $368,807,628 ($34,774,288) ($105,833,503) $228,199,838
2034 $2,526,480,190 $376,552,589 ($35,145,940) ($109,818,988) $231,587,661
2035 $2,579,809,314 $384,460,193 ($34,985,551) ($113,793,757) $235,680,886
2036 $2,699,239,645 $392,533,857 ($31,287,024) ($164,936,668) $196,310,165
2037 $2,755,923,678 $400,777,068 ($31,944,051) ($168,400,338) $200,432,679
2038 $2,813,798,075 $409,193,386 ($32,614,877) ($171,936,745) $204,641,765
2039 $2,872,887,835 $417,786,447 ($33,299,789) ($175,547,416) $208,939,242
2040 $2,933,218,479 $426,559,963 ($33,999,084) ($145,840,176) $246,720,703
2041 $2,994,816,067 $435,517,722 ($34,713,065) ($182,997,824) $217,806,833
2042 $3,057,707,205 $444,663,594 ($35,442,040) ($186,840,779) $222,380,776
2043 $3,121,919,056 $454,001,530 ($36,186,322) ($190,764,435) $227,050,772
2044 $3,187,479,356 $463,535,562 ($36,946,235) ($143,145,588) $283,443,739
2045 $3,254,416,423 $473,269,809 ($37,722,106) ($198,860,668) $236,687,034
2046 $3,322,759,168 $483,208,475 ($38,514,270) ($203,036,742) $241,657,462
2047 $3,392,537,110 $493,355,853 ($39,323,070) ($207,300,514) $246,732,269
2048 $3,463,780,389 $503,716,325 ($40,148,855) ($211,653,825) $251,913,646
2049 $3,536,519,778 $514,294,368 ($40,991,981) ($216,098,555) $257,203,833
2050 $3,610,786,693 $525,094,550 ($41,852,812) ($220,636,625) $262,605,113
2051 $3,686,613,213 $536,121,536 ($42,731,721) ($225,269,994) $268,119,821
2052 $3,764,032,091 $547,380,088 ($43,629,087) ($230,000,664) $273,750,337
2053 $3,843,076,765 $558,875,070 ($44,545,298) ($234,830,678) $279,499,094
2054 $3,923,781,377 $570,611,446 ($45,480,749) ($239,762,122) $285,368,575
2055 $4,006,180,786 $582,594,287 ($46,435,845) ($244,797,126) $291,361,315
2056 $4,090,310,582 $594,828,767 ($47,410,998) ($249,937,866) $297,479,903
2057 $4,176,207,105 $607,320,171 ($48,406,629) ($255,186,561) $303,726,981
2058 $4,263,907,454 $620,073,894 ($49,423,168) ($260,545,479) $310,105,247
2059 $4,353,449,510 $633,095,446 ($50,461,055) ($266,016,934) $316,617,457
2060 $4,444,871,950 $646,390,450 ($51,520,737) ($271,603,290) $323,266,424
2061 $4,538,214,261 $659,964,650 ($52,602,672) ($277,306,959) $330,055,019
2062 $4,633,516,760 $673,823,907 ($53,707,328) ($283,130,405) $336,986,174
2063 $4,730,820,612 $687,974,210 ($54,835,182) ($289,076,143) $344,062,884
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4.2 Reliance on Market-Based Storage Capacity as an Alternative to
the Dawn to Corunna Project

Enbridge currently contracts for about 26,000 TJ of storage capacity and 271 TJ/day of storage
deliverability at market-based rates from storage providers and marketers offering storage capacity in
Southwestern Ontario in order to supplement the 99,367 TJ of cost-of-service storage capacity currently
held for in-franchise customers. About 17,500 TJ of the 26,000 this capacity is contracted from Enbridge
Gas Inc. in Ontario at market-based rates.

In theory, there is sufficient market-based storage capacity to offset the storage capabilities lost due to
the retirement of the Corunna compressors without investing in the Dawn to Corunna project. Enbridge
Gas Inc. is the largest provider of market-based storage capacity in Ontario, currently contracting 160,756
TJ of capacity to other parties at market-based rates. Additional storage capacity is available at market
rates from third-party providers in Ontario as well as in Michigan'3, New York™, and other storage
locations further away from Dawn. However, most existing market-based storage capacity is currently
contracted. To acquire the rights to this storage capacity, Enbridge would be required to wait until current
contracts with other storage users expire, and then bid higher prices than current market participants are
willing to pay in order to contract for the rights to use this storage or make sufficiently attractive offers to
other storage contract holders to obtain the rights to storage capacity prior to the expiration of current
contracts.

Contracting for market-based storage capacity from third party providers would allow Enbridge to
purchase gas using the same seasonal strategies available with the development of the Dawn to Corunna
project. As a result, the market-based storage alternative to the Dawn to Corunna project has most of the
same commodity cost savings benefits and pipeline capacity release benefits associated with the Dawn
to Corunna project.

Unlike the Dawn to Corunna alternative to replacing the storage space and deliverability lost due to the
Corunna compressor retirement, reliance on market-based storage does not require a significant upfront
investment. Instead, the storage costs are determined by the market-based contract rates for storage
capacity and deliverability. However, the market-based storage option would not replace the physical
storage space and deliverability associated with the loss of Corunna compression, hence the broader
regional market would experience the same changes in natural gas prices observed in the no
replacement scenario. In addition, the use of market-based storage capacity and deliverability as an
alternative to the Dawn to Corunna project would not address the reduction in the regional system
reliability and resiliency.

4.2.1 Market Storage Value

In order to assess the costs of the market-based storage that would need to be contracted for as an
alternative to the Dawn to Corunna project ICF estimated the future cost of the market-based storage in

3 Michigan natural gas storage fields have 684 Bcf (721 PJ) of working gas capacity, New York
Underground Natural Gas Storage Capacity (eia.gov). Much of this capacity is reserved for in-franchise
customer use by Michigan LDC'’s

4 New York State natural gas storage fields have 128 Bcf (134.5 PJ) of working gas capacity New York
Underground Natural Gas Storage Capacity (eia.gov). Much of this capacity is reserved for in-franchise
customer use by New York LDC'’s.



https://www.eia.gov/dnav/ng/ng_stor_cap_dcu_SNY_a.htm
https://www.eia.gov/dnav/ng/ng_stor_cap_dcu_SNY_a.htm
https://www.eia.gov/dnav/ng/ng_stor_cap_dcu_SNY_a.htm
https://www.eia.gov/dnav/ng/ng_stor_cap_dcu_SNY_a.htm
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the region with the equivalent to the capacity and deliverability that would be provided by the Dawn to
Corunna project if it were built. The deliverability to capacity ratio of the Tecumseh storage falls from 1.9%
to 1.5% in the No Replacement case. Overall, the Dawn to Corunna project replaces 14.7 TJ of regulated
storage space available to EGD and 666 TJ/day of storage deliverability for a deliverability to capacity
ratio of 4.5%15. Hence, replacing the Dawn to Corunna project with market-based storage would require
contracting for 14.7 TJ of storage space with 666 TJ of storage deliverability.

ICF estimated the cost of the incremental storage capacity using two approaches based on the historical
cost of market-based storage capacity in Ontario, adjusted to reflect the characteristics of the storage
service provided by the Dawn to Corunna project. The analysis was conducted using the ICF GSVM. The
GSVM optimizes daily natural gas supply based on daily natural gas purchases, flows, and storage
injections and withdrawals to meet daily demands consistent with the pipeline and storage infrastructure
available to the Utility in order to achieve the lowest annual gas supply portfolio cost consistent with
demand expectations and system reliability requirements.

The first approach evaluated the historic costs of contracting for market-based storage in the region,
adjusted to reflect the specific space to deliverability ratio needed to replace the storage capabilities lost
when the Corunna compression is retired. This approach relied on public records from Enbridge Gas
detailing the costs and characteristics of the existing contracts for Enbridge market-based storage
services, as well as offers of storage capacity to Enbridge from third party storage providers.

The second approach relied on the Gas Markets Model and the Gas Storage Valuation Model to project
the expected changes in storage value over time as natural gas markets evolve over time. These
projected values were calibrated to existing storage pricing.

For the purposes of the cost comparison between the Dawn to Corunna project and market rate storage
capacity, ICF has made two optimistic simplifying assumptions. ICF assumed that sufficient incremental
market rate storage capacity would be available to Enbridge to provide an alternative to the capacity and
deliverability provided by the Dawn to Corunna project on a timely basis. ICF also assumed that
Enbridge’s purchase of incremental market-based storage capacity would not significantly impact the
price of the market-based storage contracts.

4.2.1.1 Market Storage Value (Historic Storage Pricing)
ICF used historical data on market-based storage contracts from the Enbridge storage STAR Report'®

and the Enbridge Storage Holders Index of Customers'” to create a database of market-based storage
contracts with capacity, deliverability, and rates. ICF also included responses to recent Enbridge RFPs

5 |ICF also considered a scenario where 666 PJ/Day of storage deliverability was replaced with 1.2%
deliverability storage, The 1.2% percent storage requires an incremental 55.5 PJ of contracted space vs.
14.9 PJ of contracted space for the 4.5% storage. This scenario would have significantly increased the
cost of the storage space, but the increase in costs would have been more than offset by additional
commodity cost savings. This scenario was not included as a primary storage replacement option given
the magnitude of the required storage space relative to the overall volume of the market-based storage
available in Ontario.

16 STAR storage report for October 2021.xIsx (enbridgegas.com)

7 https://www.enbridgegas.com/-/media/Extranet-Pages/Storage-and-transportation/operational-
information/Index-of-
customers/Storage_Report.ashx?rev=298043dc1c2241c9abf2a8a4ac8aa2d2&hash=9DA9849B78F15C2
06654F1E299C018B7



https://www.enbridgegas.com/-/media/Extranet-Pages/Storage-and-transportation/operational-information/Storage-Reporting/STAR_storage_report_all.ashx
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for market-based storage in the storage contract value database. ICF used the integrated storage
contract value database to conduct a regression analysis of the value of storage based on the space and
deliverability characteristics in each contract.'® The contract database used in this analysis is included in
Appendix A to this report.

The regression formula of unit rate and deliverability to capacity ratio is y = 0.3424x + 0.2945. Based on
this regression, market-based storage with the deliverability to capacity ratio of 4.5% would cost
C$1.84/GJ of storage space (indicated by the orange dot in Exhibit 4-5 below). The storage cost for the
4.5% deliverability storage was escalated at the rate of inflation for the cost of service analysis. The

escalated prices are shown in Exhibit 4-6. These prices are used in the Market-Based Storage (Historical
Prices) Scenario.

Exhibit 4-5 Scatter Plot of Enbridge Gas Storage Contracts’ Unit Rate and Deliverability to Capacity Ratio
$4.50
$4.00
y =0.3424x + 0.2945
$3.50
$3.00
$2.50

$2.00

$1.50

Unit Rate (C$ per GJ)

$1.00
$0.50

$-
- 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0
Deliverability to Capacity Ratio (Percentage)

8Two high deliverability storage contracts with deliverability exceeding 10% of the storage space were
excluded from the regression analysis. These contracts were designed to provide a specific service to
power generation customers and were considered outliers for this analysis. Inclusion of these outliers
would have increased the cost of the market-based services and delivered services estimated in this
report and have reduced the cost effectiveness of these alternatives to the Dawn to Corunna project.
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Exhibit 4-6 Dawn to Corunna Equivalent Market-Based Storage Unit (Historical Average Storage Pricing)
(Nominal CADS$ per GJ)

Dawn to Corunna Equivalent Market Base

Scenario Year Storage Unit Rate (Historical Average Storage
Pricing)
2024 $1.95
2025 $1.99
2026 $2.04
2027 $2.08
2028 $2.12
2029 $2.17
2030 $2.21
2031 $2.26
2032 $2.31
2033 $2.36
2034 $2.40
2035 $2.46
2040 $2.72
2044 $2.96

The use of historical storage pricing to assess the costs of Market Based Storage result in a decrease in
the cost of service to Enbridge In-franchise customers relative to the Non-Replacement scenario of C$70
million on an NPV basis. This savings reflects the cost of the incremental storage capacity of C$714
million, offset by $85 million in incremental pipeline capacity release and $662 million reduction in
commodity costs.



Filed: 2022-03-21, EB-2022-0086, Exhibit C, Tab 1, Schedule 1, Attachment 2, Page 43 of 66

Exhibit 4-7 Market Storage Contract Incremental Costs (Historical Average Storage Pricing)

Total qutfolio Incremental_ . In(.:remental_ — Total
Cost without Storage Capacity  Pipeline Capacity Commodity Cost Incremental
Replacement Cost Release y Costs
NPV Summary
2024-2063 $46,581,647,169 $677,070,653 ($84,810,610) ($662,138,897) ($69,878,853)
2024-2043 $28,410,150,180 $428,554,268 ($58,495,585) ($409,172,100) ($39,113,417)
Annual Cashflow Summary
2024 $1,826,961,779 $28,767,151 ($5,744,844) ($22,151,464) $870,844
2025 $1,786,014,334 $29,371,262 ($5,269,979) ($19,951,070) $4,150,213
2026 $1,677,868,083 $29,988,058 ($3,283,372) ($25,354,286) $1,350,400
2027 $1,720,814,134 $30,617,807 ($4,361,331) ($29,396,017) ($3,139,541)
2028 $1,808,659,168 $31,260,781 ($5,606,114) ($29,564,797) ($3,910,130)
2029 $1,935,201,163 $31,917,258 ($5,005,800) ($31,590,629) ($4,679,172)
2030 $2,010,281,259 $32,587,520 ($3,153,146) ($31,739,100) ($2,304,725)
2031 $2,135,352,145 $33,271,858 ($5,950,226) ($34,306,204) ($6,984,572)
2032 $2,253,009,717 $33,970,567 ($4,395,521) ($33,756,662) ($4,181,615)
2033 $2,382,783,747 $34,683,949 ($5,255,097) ($34,851,175) ($5,422,323)
2034 $2,526,480,190 $35,412,312 ($5,501,543) ($36,413,521) ($6,502,752)
2035 $2,579,809,314 $36,155,970 ($4,843,096) ($36,334,701) ($5,021,826)
2036 $2,699,239,645 $36,915,246 ($3,908,900) ($38,137,148) ($5,130,802)
2037 $2,755,923,678 $37,690,466 ($3,990,986) ($38,938,028) ($5,238,549)
2038 $2,813,798,075 $38,481,966 ($4,074,797) ($39,755,727) ($5,348,558)
2039 $2,872,887,835 $39,290,087 ($4,160,368) ($40,590,597) ($5,460,878)
2040 $2,933,218,479 $40,115,179 ($4,247,736) ($33,654,212) $2,213,231
2041 $2,994,816,067 $40,957,598 ($4,336,938) ($42,313,303) ($5,692,643)
2042 $3,057,707,205 $41,817,707 ($4,428,014) ($43,201,882) ($5,812,189)
2043 $3,121,919,056 $42,695,879 ($4,521,002) ($44,109,122) ($5,934,245)
2044 $3,187,479,356 $43,592,493 ($4,615,943) ($34,683,938) $4,292,611
2045 $3,254,416,423 $44,507,935 ($4,712,878) ($45,981,157) ($6,186,100)
2046 $3,322,759,168 $45,442,602 ($4,811,848) ($46,946,761) ($6,316,008)
2047 $3,392,537,110 $46,396,896 ($4,912,897) ($47,932,643) ($6,448,644)
2048 $3,463,780,389 $47,371,231 ($5,016,068) ($48,939,229) ($6,584,066)
2049 $3,536,519,778 $48,366,027 ($5,121,405) ($49,966,953) ($6,722,331)
2050 $3,610,786,693 $49,381,713 ($5,228,955) ($51,016,259) ($6,863,500)
2051 $3,686,613,213 $50,418,729 ($5,338,763) ($52,087,600) ($7,007,634)
2052 $3,764,032,091 $51,477,523 ($5,450,877) ($53,181,440) ($7,154,794)
2053 $3,843,076,765 $52,558,551 ($5,565,346) ($54,298,250) ($7,305,045)
2054 $3,923,781,377 $53,662,280 ($5,682,218) ($55,438,513) ($7,458,451)
2055 $4,006,180,786 $54,789,188 ($5,801,544) ($56,602,722) ($7,615,078)
2056 $4,090,310,582 $55,939,761 ($5,923,377) ($57,791,379) ($7,774,995)
2057 $4,176,207,105 $57,114,496 ($6,047,768) ($59,004,998) ($7,938,270)
2058 $4,263,907,454 $58,313,900 ($6,174,771) ($60,244,103) ($8,104,973)
2059 $4,353,449,510 $59,538,492 ($6,304,441) ($61,509,229) ($8,275,178)
2060 $4,444,871,950 $60,788,801 ($6,436,834) ($62,800,923) ($8,448,956)
2061 $4,538,214,261 $62,065,366 ($6,572,008) ($64,119,742) ($8,626,385)
2062 $4,633,516,760 $63,368,738 ($6,710,020) ($65,466,257) ($8,807,539)
2063 $4,730,820,612 $64,699,482 ($6,850,930) ($66,841,048) ($8,992,497)




Filed: 2022-03-21, EB-2022-0086, Exhibit C, Tab 1, Schedule 1, Attachment 2, Page 44 of 66

4.2.1.1 Market Storage Value (Projected Storage Pricing)
Estimating the cost of market-based storage based on historic costs of market-based storage ignores the
impact of the loss of physical storage capacity in the region on storage market prices, and likely
understates the most likely future value of market-based storage in the region. ICF also estimated the
cost of market-based storage using the GSVM to project the change in storage values over time. The
projected storage value is based on an allocation of storage prices between space and deliverability
consistent with the current Enbridge in-franchise storage cost of service. Based on the Enbridge storage
costs for 2019 deliverability represented 51% of the storage value and space represented 49% of storage
costs.

To develop the Dawn to Corunna project equivalent market-based storage valuation, ICF used the Gas
Storage Valuation Model valuation outputs for the No Replacement Scenario to assess the change in the
value of storage space over time.'® The results of this analysis are shown in Exhibit 4-8 below.

Exhibit 4-8 Dawn to Corunna Equivalent Market-Based Storage Unit Rate (Projected Storage Pricing)
(Nominal CADS$ per GJ)

Dawn to Corunna Equivalent Market-Based

Scenario Year Storage Unit Rate (Projected Storage
Pricing)
2024 $1.78
2025 $1.46
2026 $1.97
2027 $2.30
2028 $2.37
2029 $2.46
2030 $2.54
2031 $2.64
2032 $2.60
2033 $2.73
2034 $2.74
2035 $2.65
2040 $2.80
2044 $3.11

The increase in storage rates in the Projected Storage Pricing scenario reduced the benefits of the
market-based storage option (relative to the No Replacement scenario by about C$37 million from $70
million to $33 million. However, both market-based storage scenarios are significantly more expensive in
the long term than the Dawn to Corunna option.

'® The storage valuation methodology is based on an optimized commodity purchasing profile where 50%
of the arbitrage value of the natural gas storage space is captured by the storage holder. The 50%
capture assumption is based on general discussions with gas market participants, but different market
participants will have different purchasing behaviors and different results. Note that this assumption will
have only limited impact on the comparative results of the analysis, since the change impacts both the
Dawn Corunna costs and the market-based storage value in the same way.
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Exhibit 4-9 Market Storage Contract Incremental Costs (Projected Storage Pricing)

Total Portfolio Incremental Incremental Incremental Total
Cost without Storage Capacity  Pipeline Capacity Commodity Cost Incremental
Replacement Cost Release Costs
NPV Summary
2024-2063 $46,581,647,169 $713,892,241 ($84,810,610) ($662,138,897) ($33,057,266)
2024-2043 $28,410,150,180 $452,334,878 ($58,495,585) ($409,172,100) ($15,332,807)
Annual Cashflow Summary
2024 $1,826,961,779 $26,156,265 ($5,744,844) ($22,151,464) ($1,740,043)
2025 $1,786,014,334 $21,490,538 ($5,269,979) ($19,951,070) ($3,730,511)
2026 $1,677,868,083 $28,997,398 ($3,283,372) ($25,354,286) $359,740
2027 $1,720,814,134 $33,854,347 ($4,361,331) ($29,396,017) $96,999
2028 $1,808,659,168 $34,849,707 ($5,606,114) ($29,564,797) ($321,204)
2029 $1,935,201,163 $36,163,545 ($5,005,800) ($31,590,629) ($432,884)
2030 $2,010,281,259 $37,467,134 ($3,153,146) ($31,739,100) $2,574,888
2031 $2,135,352,145 $38,866,074 ($5,950,226) ($34,306,204) ($1,390,356)
2032 $2,253,009,717 $38,259,485 ($4,395,521) ($33,756,662) $107,303
2033 $2,382,783,747 $40,223,538 ($5,255,097) ($34,851,175) $117,266
2034 $2,526,480,190 $40,335,703 ($5,501,543) ($36,413,521) ($1,579,361)
2035 $2,579,809,314 $39,073,619 ($4,843,096) ($36,334,701) ($2,104,178)
2036 $2,699,239,645 $38,852,385 ($3,908,900) ($38,137,148) ($3,193,663)
2037 $2,755,923,678 $39,668,285 ($3,990,986) ($38,938,028) ($3,260,730)
2038 $2,813,798,075 $40,501,319 ($4,074,797) ($39,755,727) ($3,329,205)
2039 $2,872,887,835 $41,351,847 ($4,160,368) ($40,590,597) ($3,399,118)
2040 $2,933,218,479 $42,220,236 ($4,247,736) ($33,654,212) $4,318,288
2041 $2,994,816,067 $43,106,861 ($4,336,938) ($42,313,303) ($3,543,380)
2042 $3,057,707,205 $44,012,105 ($4,428,014) ($43,201,882) ($3,617,791)
2043 $3,121,919,056 $44,936,359 ($4,521,002) ($44,109,122) ($3,693,765)
2044 $3,187,479,356 $45,880,023 ($4,615,943) ($34,683,938) $6,580,141
2045 $3,254,416,423 $46,843,503 ($4,712,878) ($45,981,157) ($3,850,532)
2046 $3,322,759,168 $47.827,217 ($4,811,848) ($46,946,761) ($3,931,393)
2047 $3,392,537,110 $48,831,588 ($4,912,897) ($47,932,643) ($4,013,952)
2048 $3,463,780,389 $49,857,052 ($5,016,068) ($48,939,229) ($4,098,245)
2049 $3,536,519,778 $50,904,050 ($5,121,405) ($49,966,953) ($4,184,308)
2050 $3,610,786,693 $51,973,035 ($5,228,955) ($51,016,259) ($4,272,179)
2051 $3,686,613,213 $53,064,469 ($5,338,763) ($52,087,600) ($4,361,895)
2052 $3,764,032,091 $54,178,822 ($5,450,877) ($53,181,440) ($4,453,494)
2053 $3,843,076,765 $55,316,578 ($5,565,346) ($54,298,250) ($4,547,018)
2054 $3,923,781,377 $56,478,226 ($5,682,218) ($55,438,513) ($4,642,505)
2055 $4,006,180,786 $57,664,269 ($5,801,544) ($56,602,722) ($4,739,998)
2056 $4,090,310,582 $58,875,218 ($5,923,377) ($57,791,379) ($4,839,538)
2057 $4,176,207,105 $60,111,598 ($6,047,768) ($59,004,998) ($4,941,168)
2058 $4,263,907,454 $61,373,941 ($6,174,771) ($60,244,103) ($5,044,932)
2059 $4,353,449,510 $62,662,794 ($6,304,441) ($61,509,229) ($5,150,876)
2060 $4,444,871,950 $63,978,713 ($6,436,834) ($62,800,923) ($5,259,044)
2061 $4,538,214,261 $65,322,266 ($6,572,008) ($64,119,742) ($5,369,484)
2062 $4,633,516,760 $66,694,033 ($6,710,020) ($65,466,257) ($5,482,244)
2063 $4,730,820,612 $68,094,608 ($6,850,930) ($66,841,048) ($5,597,371)
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4.3 Reliance on Delivered Services as an Alternative to the Dawn to
Corunna Project

Delivered services are products offered by third parties that have firm contractual rights to pipeline
capacity or storage deliverability and are willing to sell the capacity/deliverability for short durations (10 to
30 days) to meet peak demand requirements.

Delivered services are frequently relied on by utilities that have rapidly growing demand to meet
incremental capacity requirements during periods when new pipeline capacity is unavailable. Delivered
services work best when the utility service territory has access to multiple pipelines where the pipelines
have contracts to serve both upstream and downstream customers. While some utilities rely on delivered
services to meet a share of capacity requirements on a long-term basis, delivered services are generally
considered to be a stopgap measure. Delivered services contracts are generally signed for a year at a
time, with no continuing obligation to provide the service beyond the contract year, and no assurances of
future prices or availability.

Conceptually, delivered services could be used to offset the loss of storage withdrawal capacity resulting
from the retirement of the Corunna compressors without construction of the Dawn to Corunna project.
However, delivered services would not offset the loss of seasonal storage space, or the loss of system
reliability and resiliency that would be provided by the Dawn to Corunna project. As a result, the use of
delivered services would require a shift in the pattern of natural gas commaodity purchases, with additional
purchases during the higher price winter season, and a reduction in purchases during the summer when
prices are typically lower. As a result, the cost of the delivered services option includes both the direct
cost of the services as well as the increase in the cost of commodity purchases.

4.3.1 Availability of Delivered Services in Ontario

Currently, the delivered services market in Ontario for firm capacity is relatively limited. Replacing the lost
storage deliverability associated with the retirement of the Corunna compression capacity would require a
significant expansion of the delivered services market in Ontario. Given the sources of delivered services
and the structure of the Ontario gas market, it is likely that delivered services sufficient to offset the
decline in storage deliverability could be acquired. Ontario in general, and Dawn in particular represent
significant gas market hubs with a wide variety of natural gas services that could be used to create
delivered services. However, acquiring the necessary volume of delivered services within the necessary
time frame would be challenging. It will take time for potential delivered services providers to structure
their gas supply portfolios in a way that would allow for the release of peak capacity to Enbridge. Even if
the delivered services market could be established by the start of the 2023/24 winter, the pressure to
establish a delivered services portfolio on that timeline would certainly increase the prices needed to be
offered in the first few years

ICF’s assessment of the potential availability of delivered services is based primarily on the ability of other
utilities to acquire similar levels of delivered services. As an extreme example, ConEdison relied on
delivered services to meet 17 percent of their peak day requirements in 2018, and at that time were
projecting reliance on delivered services to increase to 22 percent by 2023.2°

20 Petition of Consolidated Edison Company of New York, Inc for Approval of the Smart Solutions for
Natural Gas Customer Program, Case 17-G-0603.
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On a percentage basis, this is roughly the same amount of delivered services that would be needed to
offset the loss of storage deliverability associated with the retirement of the Corunna compression assets.
As noted previously, the loss of deliverability would represent 16% of peak day requirements for Enbridge
bundled in-franchise customers.

However, while the ConEdison experience illustrates the feasibility of acquiring large quantities of
delivered services, Con Edison also recommends against reliance on this level of delivered services.
According to ConEdison, “While an appropriate amount of Delivered Services can play an important role
in a utility’s pipeline capacity portfolio, undue reliance on Delivered Services should be avoided because
of the risk that Delivered Services will not be available at needed levels in future years.” 2!

In 2018 ConEdison requested approval to spend US$305 million to reduce the exposure to delivered
services risk by about 84,400 Dth/day, or roughly 12% of the level of delivered services that Enbridge
would require to avoid the C$250 million expenditure on the Dawn to Corunna project.??

4.3.2 Cost of Delivered Services in Ontario

The lack of a well-developed delivered services market in Ontario makes estimating the cost of the
extremely large volumes of delivered services that would be required to offset the deliverability provided
by the Dawn to Corunna project challenging.

We considered using the ConEdison efforts to reduce reliance on delivered services as a proxy for the full
cost of the delivered services to that utility. Based on this calculation, we would expect the delivered
services necessary to replace the Dawn to Corunna project to cost about C$2.8 billion.2®> However, the
ConEd example likely overstates the cost of delivered services in Ontario, as it represents the cost that
ConEd was willing to pay to reduce reliance on delivered services, rather than the price of the delivered
services themselves. In addition, the New York market has fewer available options for delivered services,
and a higher cost of alternatives.

In Ontario, large volumes of delivered services likely would need to be provided by holders of the market-
based storage capacity in the region, and the pipeline capacity traversing the region. Based on our
assessment of the market, the cost of very high deliverability market-based storage at Dawn likely would
set the initial cost of delivered services. Using the ICF assessment of the likely cost of deliverability
associated with high deliverability storage ICF estimated an initial cost of delivered services at
$3.72/GJ/Day for 10 days of delivered services.?* This is reflected in the storage price regression
illustrated in Exhibit 4-5. The commodity costs for the 10-days of service reflect the commodity costs at
Dawn.

In the initial year, this would result in a delivered services cost of C$24.7 million per year (in 2021 $). Over
40-years, this would have an NPV of $620 million. This value is based on the somewhat unrealistic
assumptions that the demand for delivered services would be met by providers willing to price their

21 ConEd, p.2

22 NYPSC CASE 17-G-0606 - Petition of Consolidated Edison Company of New York, Inc. for Approval of
the Smart Solutions for Natural Gas Customers Program. ORDER APPROVING WITH MODIFICATION
THE NON-PIPELINE SOLUTIONS PORTFOLIO (Issued and Effective February 7, 2019).

23 Based the ConEdison cost estimate of US$305 million to displace 84,400 Dth/day of delivered services.
24 Excluding the value associated with storage space.
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deliverability and delivered commodity based on the value at Dawn, and that the increase in the demand
for delivered services would not increase the price relative to historic levels.

Given the total magnitude of the required delivered services, we anticipate that part of the demand would
be met based on the value of capacity leaving Ontario rather than entering Ontario. While this would not
necessarily increase the capacity cost associated with the delivered services, it would increase the
commodity costs associated with the delivered services. If the incremental source of delivered services
reflects capacity that otherwise would flow through Iroquois, the commodity price associated with the
delivered services would be increased to reflect prices at Iroquois. We have estimated this cost to be
C$5.95 per GJ, based on an assessment of the difference between the price of natural gas at Iroquois
and the price of natural gas at Dawn for the 10 highest price winter days each year since the 2014/2015
winter. At this higher commaodity cost, the incremental cost of using delivered services to offset the loss of
storage deliverability associated with the loss of compression at Corunna would be C$1,613.
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Exhibit 4-10 Incremental Cost of Delivered Services (Commodity Priced at Dawn)

Total Portfolio Cost without Incremental Delivered Service
Total Incremental Costs
Replacement Cost
NPV Summary
2024-2063 $46,581,647,169 $620,377,975 $620,377,975
2024-2043 $28,410,150,180 $392,670,437 $392,670,437
Annual Cashflow Summary
2024 $1,826,961,779 $26,358,412 $26,358,412
2025 $1,786,014,334 $26,911,939 $26,911,939
2026 $1,677,868,083 $27,477,089 $27,477,089
2027 $1,720,814,134 $28,054,108 $28,054,108
2028 $1,808,659,168 $28,643,244 $28,643,244
2029 $1,935,201,163 $29,244,753 $29,244,753
2030 $2,010,281,259 $29,858,892 $29,858,892
2031 $2,135,352,145 $30,485,929 $30,485,929
2032 $2,253,009,717 $31,126,134 $31,126,134
2033 $2,382,783,747 $31,779,782 $31,779,782
2034 $2,526,480,190 $32,447,158 $32,447,158
2035 $2,579,809,314 $33,128,548 $33,128,548
2036 $2,699,239,645 $33,824,248 $33,824,248
2037 $2,755,923,678 $34,534,557 $34,534,557
2038 $2,813,798,075 $35,259,783 $35,259,783
2039 $2,872,887,835 $36,000,238 $36,000,238
2040 $2,933,218,479 $36,756,243 $36,756,243
2041 $2,994,816,067 $37,528,124 $37,528,124
2042 $3,057,707,205 $38,316,215 $38,316,215
2043 $3,121,919,056 $39,120,855 $39,120,855
2044 $3,187,479,356 $39,942,393 $39,942,393
2045 $3,254,416,423 $40,781,183 $40,781,183
2046 $3,322,759,168 $41,637,588 $41,637,588
2047 $3,392,537,110 $42,511,978 $42,511,978
2048 $3,463,780,389 $43,404,729 $43,404,729
2049 $3,536,519,778 $44,316,229 $44,316,229
2050 $3,610,786,693 $45,246,869 $45,246,869
2051 $3,686,613,213 $46,197,054 $46,197,054
2052 $3,764,032,091 $47,167,192 $47,167,192
2053 $3,843,076,765 $48,157,703 $48,157,703
2054 $3,923,781,377 $49,169,015 $49,169,015
2055 $4,006,180,786 $50,201,564 $50,201,564
2056 $4,090,310,582 $51,255,797 $51,255,797
2057 $4,176,207,105 $52,332,168 $52,332,168
2058 $4,263,907,454 $53,431,144 $53,431,144
2059 $4,353,449,510 $54,553,198 $54,553,198
2060 $4,444,871,950 $55,698,815 $55,698,815
2061 $4,538,214,261 $56,868,490 $56,868,490
2062 $4,633,516,760 $58,062,729 $58,062,729
2063 $4,730,820,612 $59,282,046 $59,282,046
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Exhibit 4-11 Incremental Cost of Delivered Services (Commodity Priced at Iroquois)

Total Portfolio Cost without Incremental Delivered Service
Total Incremental Costs
Replacement Cost
NPV Summary
2024-2063 $46,581,647,169 $1,613,255,712 $1,613,255,712
2024-2043 $28,410,150,180 $1,021,115,917 $1,021,115,917
Annual Cashflow Summary
2024 $1,826,961,779 $68,543,469 $68,543,469
2025 $1,786,014,334 $69,982,882 $69,982,882
2026 $1,677,868,083 $71,452,523 $71,452,523
2027 $1,720,814,134 $72,953,026 $72,953,026
2028 $1,808,659,168 $74,485,039 $74,485,039
2029 $1,935,201,163 $76,049,225 $76,049,225
2030 $2,010,281,259 $77,646,259 $77,646,259
2031 $2,135,352,145 $79,276,830 $79,276,830
2032 $2,253,009,717 $80,941,643 $80,941,643
2033 $2,382,783,747 $82,641,418 $82,641,418
2034 $2,526,480,190 $84,376,888 $84,376,888
2035 $2,579,809,314 $86,148,802 $86,148,802
2036 $2,699,239,645 $87,957,927 $87,957,927
2037 $2,755,923,678 $89,805,044 $89,805,044
2038 $2,813,798,075 $91,690,950 $91,690,950
2039 $2,872,887,835 $93,616,460 $93,616,460
2040 $2,933,218,479 $95,582,405 $95,582,405
2041 $2,994,816,067 $97,589,636 $97,589,636
2042 $3,057,707,205 $99,639,018 $99,639,018
2043 $3,121,919,056 $101,731,438 $101,731,438
2044 $3,187,479,356 $103,867,798 $103,867,798
2045 $3,254,416,423 $106,049,021 $106,049,021
2046 $3,322,759,168 $108,276,051 $108,276,051
2047 $3,392,537,110 $110,549,848 $110,549,848
2048 $3,463,780,389 $112,871,395 $112,871,395
2049 $3,536,519,778 $115,241,694 $115,241,694
2050 $3,610,786,693 $117,661,770 $117,661,770
2051 $3,686,613,213 $120,132,667 $120,132,667
2052 $3,764,032,091 $122,655,453 $122,655,453
2053 $3,843,076,765 $125,231,217 $125,231,217
2054 $3,923,781,377 $127,861,073 $127,861,073
2055 $4,006,180,786 $130,546,155 $130,546,155
2056 $4,090,310,582 $133,287,625 $133,287,625
2057 $4,176,207,105 $136,086,665 $136,086,665
2058 $4,263,907,454 $138,944,485 $138,944,485
2059 $4,353,449,510 $141,862,319 $141,862,319
2060 $4,444,871,950 $144,841,428 $144,841,428
2061 $4,538,214,261 $147,883,098 $147,883,098
2062 $4,633,516,760 $150,988,643 $150,988,643
2063 $4,730,820,612 $154,159,404 $154,159,404
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5 Regional Reliability and Resiliency Value of the Dawn to
Corunna project

The primary focus of the ICF assessment of the Dawn to Corunna project so far has been on the cost
effectiveness of using the Dawn to Corunna project to meet the gas supply portfolio requirements of
Enbridge natural gas ratepayers. However, the Enbridge storage system also plays a critical role in
regional natural gas markets, and the reduction in storage capacity and deliverability associated with the
retirement of Enbridge compression assets without the Dawn to Corunna project would have a noticeable
impact on the reliability and resiliency of the broader regional natural gas system. While we have not
assigned a value to this particular aspect of the Dawn to Corunna project system, we note that the
capacity and deliverability associated with the Dawn to Corunna project has played a critical role in
stabilizing the regional natural gas system during previous regional natural gas supply and infrastructure
crises.

The role of the existing storage assets at Tecumseh and Corunna during the January 2019 polar vortex in
Eastern Canada and the U.S. Midwest and the coinciding compression outage in Michigan at the
Consumers Gas Ray storage facility illustrates this value.

5.1 January 2019 Polar Vortex and Consumer Gas Storage Outage

The week with the two coldest days since the NEXUS and Rover pipelines began serving Michigan and
Ontario shows the importance of maintaining the Dawn storage capacity at its current levels. On
Wednesday, January 30, 2019, during a polar vortex, the temperature in Toronto was -19 degrees Celsius
and natural gas storage withdrawal volumes were the greatest that they have been in the past five years.
This occurred as natural gas demand in the U.S. Midwest reached record high levels and as Consumers
Energy in Michigan experienced a fire incident at the Ray compressor station that took the Ray storage
complex offline. The fire at the Ray Station was precipitated by a safety venting fire-gate process that is
considered safe and effective under normal conditions prior to the fire event. However, under the extreme
weather conditions experienced at that time, the process became hazardous.?®

The Consumers Energy Ray storage complex is the single largest source of peak day gas supply in the
U.S. Midwest with a peak daily withdrawal capacity of 1.8 Bcf/d (1,898 TJ/day). According to Consumer
Energy’s Natural Gas Delivery Plan, during peak winter days, the Ray storage facility has the capability to
deliver sufficient natural gas to meet approximately 35% to 65% of the total regional gas load from storage,
depending on the customer demand, inventories of the other storage fields, and how many Needle-Peaker
storage facilities have been dispatched at that given time.26

After the Ray facility fire, Consumers Energy’s Gas Control Center dispatched all Needle-Peaking storage
fields at maximum flow rates. This added approximately 975 MMcf/d (1,028 TJ/d) of additional gas supply
to the system. However, Consumer Energy also noted that the peaking capacity was forecasted to decline
by approximately 500 MMcf/d (527 TJ/d) by the next morning’s peak hour as field inventories were depleted,

25 Consumer Energy Press Release (News Release | Consumers Energy)
26 Natural Gas Delivery Plan (2021-2031) by Consumer Energy (Working Versions 1.1
(consumersenergy.com)) Page 40



https://www.consumersenergy.com/news-releases/news-release-details/2019/04/05/statement-from-consumers-energy-on-the-cause-of-the-january-ray-compressor-fire
https://www.consumersenergy.com/-/media/CE/Documents/company/What%20We%20Do/Consumers%20Energy%20Natural%20Gas%20Delivery%20Plan.ashx?la=en&hash=5F31A3848F244E314C5EB17429076BC2
https://www.consumersenergy.com/-/media/CE/Documents/company/What%20We%20Do/Consumers%20Energy%20Natural%20Gas%20Delivery%20Plan.ashx?la=en&hash=5F31A3848F244E314C5EB17429076BC2
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leading to a significant expected shortfall in regional natural gas supplies in the days immediately after the
incident.?”

In order to meet the regional gas supply requirements resulting from the heightened demand from the
polar vortex and the Ray facility outage, flows on the Great Lakes Pipeline, which usually serves Dawn,
reversed and began to flow towards Michigan and the Midwest. Flows on the Empire Pipeline, which
usually flows from New York State to Ontario, reversed and flowed into New York. Withdrawals out of
Dawn storage reached 5,133 TJ on January 30, 2019 (about double what they were two days prior to the
Ray outage) in order to make up for the loss of inflows on the Great Lakes and Empire Pipelines and a
reduction of inflows on every other pipeline that serves Ontario (including a reduction of 916 TJ of inflows
on the Vector Pipeline).

Even though the weather was much colder than normal and demand was high, it was not near to design
day levels. Natural gas demand in the Enbridge service territory was 3,760,030 GJ on January 30, 2019,
and 3,659,363 GJ on January 31, 2019. Based on a regression of historical daily demand data from 2017
to 2020, ICF projects that the demand on January 30, 2019, would have been approximately 4,214,664
GJ if it had been a design day, increasing load by about 554,000 GJ/day or 12%.28

27 Michigan Public Service Commission Staff Investigation Report (*068t0000009Z76PAAS (force.com))
Appendix L, Page 8

28 Enbridge’s design day for the EGD Rate Zone 41.4 HDDs (Celsius) for the Central Weather Zone, 48.2
HDDs for the Eastern Weather Zone, and 38.8 HDDs for the Niagara Weather Zone. Design day weather
conditions are based on the coldest observed HDD experienced in each of the delivery areas. The Union
South design day demand is the total firm requirement of in-franchise sales service, bundled DP, and T-
Service customers. The design day weather condition for Union South is based on the coldest observed
HDDs of 43.1 degrees as measured in London. The design degree day for the six Union North delivery
areas range from 47.1 to 54.7 HDDs. The Union North delivery areas are connected to TCPL TC Energy
Mainline and are physically separated from EGIl's Dawn storage and transmission pipeline assets.
Therefore, EGI requires firm transportation services on TCPL TC Energy Mainline to connect each of the
six Union North delivery areas to a supply source. Further, since there is no physical storage in Union
North, EGI is required to purchase transportation services to move the firm design day demand from
Parkway, Dawn, or Empress to the delivery areas where the gas is consumed.
https://www.rds.oeb.ca/CMWebDrawer/Record/640773/File/document
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Exhibit 5-1 2019 Historical Peak Ontario Natural Gas Supply

Terajoules 1/26/2019  1/27/2019  1/28/2019  1/29/2019  1/30/2019  1/31/2019  2/1/2019  2/2/2019
Toronto HDD (°C) 28.5 29.1 30.7 26.8 37 36.6 32.6 24.9
Dawn (USD/MMBtu) $3.08 $3.08 $3.08 $3.08 $3.03 $5.11 $3.26  $2.62
Storage Withdrawals 2,133 2,422 2,630 4,119 5,234 3,852 2,597 1,080
Dawn Storage Withdrawals 1,934 2,243 2,478 4,017 5,133 3,768 2,455 1,059
Other Ontario Storage
Witherawals 9 78 65 57 1 10 20 21 21
Bluewater, Ml Stora
With el ge 122 114 95 90 90 64 122 0
Michigan to Ontario 2,372 2,359 2,330 1,152 686 2,356 2,793 2,767
Vector 1,408 1,388 1,385 517 469 1,267 1,732 1,632
Great Lakes 507 513 487 179 -178 626 604 709
ANR Pipeline 117 117 117 117 88 86 86 86
Panhandle Eastern 139 139 139 138 106 140 139 139
St Clair (Michcon) 200 200 200 200 200 237 232 200
Niagara to Ontario 650 650 632 521 311 311 432 732
Tennessee Gas
PipelineINFG 547 547 539 495 371 354 427 640
Empire 103 104 92 26 -60 -43 & 91
Manitoba to Ontario 1,911 1,901 1,939 1,877 1,897 1,849 1,895 1,931
TC Energy Mainline 1,911 1,901 1,939 1,877 1,897 1,849 1,895 1,931
Great Lakes (Sault Ste. Marie) 102 97 113 100 84 98 91 84
8_“;_3"° and QuebecExportsto 4 ) 1399 4531 1495 1425 1451 1443 1380
Iroquois 1,145 1,093 1,242 1,196 1,145 1,165 1,162 1,092
PNGTS 299 299 289 299 279 286 280 288
Michigan to Ontario 4,270 4,270 4,274 4,329 4,259 4,319 4388 4,306
NEXUS Ohio to Michigan 957 957 957 1,007 974 1,153 1,064 972

Rover Ohio to Michigan 3,314 3,314 3,317 3,321 3,285 3,166 3,324 3,335
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Exhibit 5-2 2019 Historical Peak Ontario Natural Gas Supply Source Utilization

1/26/2019  1/27/2019  1/28/2019  1/29/2019  1/30/2019  1/31/2019  2/1/2019  2/2/2019

Storage Withdrawals 38% 44% 47% 74% 94% 69% 47% 19%
Dawn Storage Withdrawals 38% 44% 48% 78% 100% 73% 48% 21%
S 54% | 45% | 40% 8% 7% % | 4% | 14%
m;gg@;lg’" Storage 45% | 4% | 35% | 33% | 33% | 24% | 45% | 0%

Michigan to Ontario 55% 55% 54% 27% 16% 55% 65% 64%
Vector 76% 75% 75% 28% 25% 69% 94% 89%
Great Lakes 27% 27% 26% 9% -9% 33% 32% 37%
ANR Pipeline 74% 74% 74% 74% 56% 54% 54% 54%
Panhandle Eastern 88% 88% 88% 87% 67% 88% 88% 88%
St Clair (Michcon) 76% 76% 76% 76% 76% 90% 88% 76%

Niagara to Ontario 75% 75% 73% 60% 36% 36% 50% 84%
Tennessee Gas Pipeline/NFG 74% 74% 73% 67% 50% 48% 58% 87%
Empire 28% 28% 25% 7% -16% -12% 1% 25%

Manitoba to Ontario 49% 49% 50% 49% 49% 48% 49% 50%
TC Energy Mainline 49% 49% 50% 49% 49% 48% 49% 50%

Great Lakes (Sault Ste. Marie) 65% 61% 71% 63% 53% 62% 58% 53%

8_";.‘““ and QuebecExportsto | gy | g | 934, | 91% | 87% | 88% | 88% | 84%
Iroquois 90% 86% 98% 94% 90% 92% 92% 86%
PNGTS 79% 79% 76% 79% 74% 75% 74% 76%

Michigan to Ontario 82% 82% 82% 83% 82% 83% 84% 83%
NEXUS Ohio to Michigan 60% 60% 60% 64% 62% 73% 67% 61%
Rover Ohio to Michigan 92% 92% 92% 92% 91% 88% 92% 92%

*The interstate state pipeline capacity was determined by using pipeline bulletin boards, the U.S. EIA, and ICF
databases.

Regional natural gas markets responded to the crisis in an extraordinary way. The CEO of Consumers
Energy and the Governor of Michigan both called for efforts by natural gas consumers to reduce demand,
including shutting down production at major industrial facilities in the region. The five major pipelines that
interconnect with Consumer Energy’s system agreed to assist the company on a best-efforts basis, and the
entire regional natural gas system changed operational patterns to meet the crisis.

In order to provide additional natural gas supplies, Enbridge storage withdrawals at Dawn increased from
4.0 PJ/day on the day before the incident to 5.1 PJ/day on the day of the incident. Consumer Energy
reported that net gain above the scheduled nominations from all sources on January 30t was approximately
309 MMcf (326 TJ) as pipelines and storage facilities in the region responded to the event.

During the period in the two days after the incident, every available natural gas supply source capable of
providing service into this region was at capacity. This included the Enbridge natural gas storage system.
A reduction in the withdrawal capacity of the Enbridge system of the magnitude of the storage compression
retirements without replacement by the Dawn to Corunna project could have compromised the system
recovery from the Ray compression outage.
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Consumers Energy estimated that the Ray Compressor Station outage led to costs of $25,514,000,
including the cost of additional natural gas to replace the lost gas and the cost of repairs to the
compressor station. This cost does not include the much larger economic costs that resulted from the
shutdown of industrial facilities and increased natural gas commodity prices resulting from the sudden
decrease in supply. These costs would have been even larger, however, if there had not been flexibility in
the Dawn storage system to increase withdrawals by more than 1 Bcf between January 29 and January
30th,

Exhibit 5-3 Costs Incurred by Consumers Energy Due to the Ray Compressor Station Incident

Cost Estimates

Lost and Unaccounted for Gas Estimate $ 14,000
Emergency Natural Gas Purchases Incremental Estimate $ 7,200,000
Purchase of Customer Owned Natural Gas Estimate $ 300,000
Ray Compressor Facility Repair Cost Estimate $ 18,000,000
Total Cost Estimate as of 04/05/19 $ 25,514,000

After the incident, Consumers Energy addressed the issue at the Ray Compressor Station by
implementing new procedures to further enhance resiliency and help avoid failure under these
extraordinary circumstances. Hence, the specific circumstances associated with the Ray storage outage
are unlikely to reoccur. However, the event illustrated the importance of the overall regional system of
natural gas infrastructure, and the value of the high deliverability storage that would be provided by the
Dawn to Corunna project.
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6 Conclusions

ICF’s analysis indicates that the Dawn to Corunna project provides the most economic supply side
approach to replacing the storage space and deliverability that will be lost due to the retirement of the
compressors in the Corunna storage compression facility. The major conclusions of the ICF analysis
include:

1) The reduction in storage working gas capacity and deliverability lost due to the
retirement of Corunna storage compression represents a significant share of the
total storage capacity used to support Enbridge retail customer base.

Loss of the storage capacity that would occur due to the retirement of storage compression at Corunna
would reduce the cost-of-service based storage working gas capacity at Tecumseh available to Enbridge
customers by 15% and would reduce the cost-of-service based peak day storage deliverability at
Tecumseh available to Enbridge customers by 35%.

e The peak day capacity provided by Dawn to Corunna would account for about 16% of total
Enbridge Distribution Customer design day requirements in 2024.

e The peak day capacity provided by Dawn to Corunna would account for about 2.3% (in the year
2024) of total regional storage deliverability.

2) The retirement of the Enbridge storage compression facilities would have
important impacts on gas markets at Dawn and throughout Ontario if the
reduction in physical storage capacity and deliverability is not replaced

Regional natural gas market impacts associated with the loss of Tecumseh storage capacity and
deliverability include:
e An average increase in annual natural gas prices at Dawn of C$0.013 per GJ between April 2024
and March 2045.
e An average increase in the seasonal basis of natural gas prices at Dawn of C$0.072 per GJ
between April 2024 and March 2045, including:
o Injection season prices fall by C$0.017 per GJ
o Withdrawal season prices increase by C$0.055 per GJ
e Anincrease in the average market price of the remaining natural gas storage capacity in Ontario
of about $0.04 per GJ of capacity, or 3.9%.

The decrease in storage space also results in a significant increase in the cost of natural gas commaodity
purchases due to the shift in the timing of commodity purchases from summer to winter. When combined
with the market impact of the loss of storage space, commodity purchases for Enbridge in-franchise
customers are expected to increase by around C$794 million over 40 years.

3) The decrease in storage deliverability resulting from the retirement of the Corunna
storage compression assets must be replaced in order to continue to meet
Enbridge customer requirements.
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Enbridge is projecting continued growth in design day demand for in-franchise customers for the next five
years, and CER is projecting continued long-term growth in Ontario gas demand for residential,
commercial, and industrial customers.
e Aslong as demand continues to grow or remains stable, the reduction in storage deliverability
and space associated with the retirement of the Corunna compression assets must be replaced in
order to meet demand and maintain system reliability.

4) Enbridge is proposing the Dawn to Corunna project to replace the access to
storage space and deliverability lost with the retirement of the Corunna
compression assets. If constructed, the Dawn to Corunna project will reduce the
overall cost-of-service to Enbridge by significantly more than the cost of the
project.

The Dawn to Corunna project is expected to cost C$206 million, excluding indirect overhead costs. When
spread over the 40-year asset life of the investment, this would lead to an increase in the storage cost-of-
service of about C$276 million on a net present value (NPV) basis.?°
e However, the increase in infrastructure costs is more than offset by the ability to continue to
purchase gas supply in the summer for injection into storage and for use during the winter. This
capability is projected to reduce the overall commodity cost to serve Enbridge in-franchise
customers in the EGD rate zone by around C$794 million relative to the costs of purchasing gas
supply to meet in-franchise customer demand without the ability to inject natural gas into the
storage capacity lost due to the Corunna compression retirements.

e After accounting for the increase in infrastructure costs associated with the construction of the
Dawn to Corunna project, the savings in commodity purchasing costs facilitated by the access to
storage provided by the Dawn to Corunna project, and the savings associated with incremental
pipeline capacity release, construction of the Dawn to Corunna project is expected to lead to a
total reduction in the cost-of-service to Enbridge in-franchise customers of around C$589 million
relative to the non-replacement option.

5) ICF considered a range of alternatives to the Dawn to Corunna project. All of the
alternatives considered by ICF appear likely to be significantly more expensive
than the Dawn to Corunna project.

The alternative supply side approaches to duplicating the capacity and deliverability of the Dawn to
Corunna project that were considered by ICF were higher cost than the Dawn to Corunna project.

e Reliance on incremental pipeline capacity contracts to meet deliverability requirements would
increase the cost-of-service by more than $4 billion over the 40-year life of the Dawn to Corunna
project, (if the pipeline capacity can be made available without the construction of new
construction). This estimate includes an estimate of the value of capacity release for unused
pipeline capacity. Given the reduction in the cost of service attributed to the Dawn to Corunna
project, reliance on incremental pipeline capacity would be about $4.6 billion more expensive
than Dawn to Corunna.

2% The investment cash flow reflects 40-year straight line depreciation, with a before tax cost of capital of
6.69%. ICF discounted the cash flow at the after-tax cost of capital, 4.92%.
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e Reliance on market-based storage is expected to increase the cost-of-service by between $153
and $363 million over the 40-year life of the Dawn to Corunna project. This includes an estimate
of at least $679 million for the storage contracts.

o The cost of the storage contracts would be partially offset by reductions in the commodity
costs of natural gas. However, the commodity cost savings are lower than the
commodity cost savings associated with the Dawn to Corunna project due to the
differences in physical Ontario storage capacity and deliverability between the two
options.

¢ Reliance on delivered services to meet deliverability requirements is projected to increase the
cost-of-service by at least $571 million over the 40-year life of the Dawn to Corunna project.
There would be no commodity cost savings associated with the delivered services option.

The major cost components of each option, relative to the baseline scenario after retirement of the
Corunna storage assets are shown in Exhibit 6-1.

Exhibit 6-1 Net Present Value of Incremental Cost of Meeting Enbridge Distribution Supply Portfolio
Requirements After Retirement of Corunna Compression (C$Million)

Total
Total
Incremental Incremental
Incremental
Incremental Contract Incremental Costs
. Incremental Costs .
Storage Cost Pipeline - ) Relative to
Lo . Commodity Relative to
Contract (Pipeline or Capacity « Dawn to
. Cost No
Costs Delivered Release Corunna

- Replacemen .
Service) ” Options Option

Options to Incremental

Replace Loss of  Infrastructur
Storage e Costs

Option 1a:
Replacement with $276 $0 $0 -$74 -$794 -$589 n.a.
Dawn to Corunna
Option 2a:
Replacement with
Market Based
Storage -
Projected Storage
Pricing

Option 2b:
Replacement with
Market Based
Storage -
Historical Average
Storage Pricing
Option 3:
Incremental
Contracted
Pipeline Capacity
Option 4a:
Replacement with
Delivered $0 $0 $620 $0 $0 $620 $1,209
Services Priced at
Dawn

Option 4b:
Replacement with
Delivered $0 $0 $1,613 $0 $0 $1,613 $2,202
Services Priced at
Iroquois

$0 $714 $0 -$85 -$662 -$33 $556

$0 $677 $0 -$85 -$662 -$70 $519

$0 $0 $7,200 -$646 -$2,490 $4,064 $4,653
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6) The Dawn to Corunna project investment costs are recouped by 2038

The Dawn to Corunna project includes an up-front investment in long term capital, but significantly
reduces annual commodity costs relative to a “no replacement” option for the storage capacity and
deliverability lost due to the retirement of the Corunna compression. The reduction in commodity costs is
greater than the annual cost of service throughout the 40-year life of the asset, leading to a reduction in

overall customer costs in each year. The annual commodity cost savings fully offset the initial investment
costs by 2038.

The Dawn to Corunna project also becomes the lowest cost option on a cumulative expenditure basis in
2039. The alternatives to the Dawn to Corunna project do not require an upfront capital cost. However,
they have higher annual costs and lower commodity cost savings than the Dawn to Corunna project. As
illustrated in Exhibit 6-2, the cumulative costs of the delivered services options and the pipeline capacity
option exceed the cumulative costs of the Dawn to Corunna project by 2030 or earlier. The market-based
storage option is the most economical of the alternatives to the Dawn to Corunna project considered in
this analysis. The incremental market-based storage costs are largely offset by the potential savings in
commodity costs, hence the cumulative costs of the market-based storage remain around zero.

However, the cost savings associated with the reduction in commodity costs attributed by the Dawn to
Corunna project offset the Dawn to Corunna project capital cost, and by 2039, the cumulative costs of the
Dawn to Corunna project fall below the cumulative costs of the market-based storage options by 2039.

Exhibit 6-2 Cumulative Net Present Value Cashflow for Alternative Supply Options

Cumulative Net Present Value Cashflow for Alternative Supply
Options
$500

$400
$300

$200

Million C$

$100

$0

($100)
2023 2025 2027 2029 2031 2033 2035 2037 2039

Option 1 e===Qption 2a Option 2b Option 3 == QOption 4a Option 4b

7) The alternatives to the Dawn to Corunna project provide additional long-term
flexibility to Enbridge customers, at the cost of increased market risk.
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The Dawn to Corunna project represents a long-lived physical asset that Enbridge customers will be
expected to pay for through cost-of-service based rates. While the projections of market demand growth
used by ICF suggest that natural gas demand should be expected to continue to increase for the
foreseeable future, factors including changes in environmental policies and changes in economic growth
outlook could result in a slowdown in growth or a decline in demand, reducing the value of the Dawn to
Corunna project alternative. However, there are also very significant risks with the alternatives to the
Dawn to Corunna project, and the cost and availability assumptions used by ICF for these options could
be overly optimistic. The inability to acquire delivered services, or the ability to contract for market-based
storage assets at prices consistent with the current market could lead to much higher costs and
potentially to peak day supply reliability concerns.

8) The storage capacity provided by Dawn to Corunna provides significant regional
natural gas system reliability and resiliency,

Recent market behavior during the Consumers Gas storage outage in January 2019 provided a dramatic
illustration of the value of physical storage capacity interconnected with the broader regional market.
While we cannot say with certainty what the impact of the storage outage would have been on regional
gas markets in the absence of the Tecumseh storage capacity, the market came perilously close to
experiencing catastrophic gas outages even with the Tecumseh storage capacity operating at full
capacity.
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Appendix A: Ontario Market Based Storage Contract
Database

The market-based storage cost analysis in section 4.1 of this report is based on an analysis of storage
contract data developed by combining multiple data sources. These data sources include:

1) The Enbridge index of storage customers https://www.enbridgegas.com/-/media/Extranet-
Pages/Storage-and-transportation/operational-information/Index-of-
customers/Storage Report.ashx?rev=f1cbc47f701341bc98c29f353995a70d&hash=3C14D646A288
2C749640BD536C2EF7F8

2) The Enbridge Semi-Annual Storage Report (STAR) for the period from March 1, 2021 to August 31,
2021: STAR storage report for October 2021.xIsx (enbridgegas.com)

The STAR report provides unit rates and total revenue for each storage contract, along with the
customer’s name. ICF used this data to calculate the capacity associated with each contract. The Index
of Customer database provides space and deliverability information for each storage contract, along with
the customer’s name. ICF combined the records from these two public reports by matching customer
names and contract capacity in order to develop a database of storage contracts with price, space, and
deliverability. The combined database is included in Table A-1 below.

ICF also included the regression analysis the prices, space, and deliverability data from third party
storage offers provided to Enbridge in response to RFPs for storage services. These records are
confidential in nature and not included in this report.


https://www.enbridgegas.com/-/media/Extranet-Pages/Storage-and-transportation/operational-information/Index-of-customers/Storage_Report.ashx?rev=f1cbc47f701341bc98c29f353995a70d&hash=3C14D646A2882C749640BD536C2EF7F8
https://www.enbridgegas.com/-/media/Extranet-Pages/Storage-and-transportation/operational-information/Index-of-customers/Storage_Report.ashx?rev=f1cbc47f701341bc98c29f353995a70d&hash=3C14D646A2882C749640BD536C2EF7F8
https://www.enbridgegas.com/-/media/Extranet-Pages/Storage-and-transportation/operational-information/Index-of-customers/Storage_Report.ashx?rev=f1cbc47f701341bc98c29f353995a70d&hash=3C14D646A2882C749640BD536C2EF7F8
https://www.enbridgegas.com/-/media/Extranet-Pages/Storage-and-transportation/operational-information/Index-of-customers/Storage_Report.ashx?rev=f1cbc47f701341bc98c29f353995a70d&hash=3C14D646A2882C749640BD536C2EF7F8
https://www.enbridgegas.com/-/media/Extranet-Pages/Storage-and-transportation/operational-information/Storage-Reporting/STAR_storage_report_all.ashx?rev=22c0f6d8f6ea46fa99b2e203d3a002de&hash=C189B2E3F64D75639EDAB7452176AEF9
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Exhibit A-1 Integrated Enbridge Storage Contract Database

Maximum Maximum Maximum
Customer Name Cont!'a-ct Storage Start Expiry Fi.rm Daily Fir.m D.aily Unit Rate
Identifier Quantity(GJ) Date Date Wlthd.rawal Injet.:tlon ($CDN/GJ)
Quantity(GJ) | Quantity(GJ)

1425445 Ontario Limited o/a Utilities Kingston LST127 200,000 | 4/1/2021| 3/31/2022 2,400 1,500 [$0.85
1425445 Ontario Limited o/a Utilities Kingston LTP265 250,000 [ 4/1/2020] 3/31/2023 - 3,750 |$1.45
BP Canada Energy Group ULC LTP262 1,055,056 | 4/1/2020] 3/31/2025 12,661 - |$0.69
BP Canada Energy Group ULC LTP275 2,110,112 | 4/1/2020| 3/31/2025 25,321 - [$0.69
BP Canada Energy Group ULC LTP302 1,055,056 | 4/1/2021| 3/31/2026 12,661 - |$0.71
Castleton Commodities Merchant Trading L.P. LTP280 1,055,056 | 4/1/2020| 3/31/2022 12,661 - $0.61
Castleton Commodities Merchant Trading L.P. LTP322 1,055,056 | 5/7/2021| 3/31/2024 12,661 - $0.71
Castleton Commodities Merchant Trading L.P. LTP299 1,582,584 | 4/1/2021| 3/31/2024 18,991 10,551 [$0.62
Castleton Commodities Merchant Trading L.P. LTP310 2,110,112 | 4/1/2021| 3/31/2024 25,321 - $0.55
Connecticut Natural Gas Corporation LST108 1,300,000 | 4/1/2018| 3/31/2022 15,600 9,750 ($0.67
EDF Trading North America, LLC LTP263 1,055,056 | 4/1/2020| 3/31/2022 12,661 - |$0.68
EDF Trading North America, LLC LTP284 2,110,112 | 4/1/2020| 3/31/2022 25,321 - |$0.74
EDF Trading North America, LLC LTP320 1,055,056 | 4/10/2021| 3/31/2024 12,661 - |$0.55
Enbridge Gas Inc formerly known as Enbridge Gas Distribution [Formerly LST087| 5,000,000 | 3/31/2017|3/31/2022 60,000 37,500 ($0.90
Enbridge Gas Inc formerly known as Enbridge Gas Distribution [Formerly LST106| 3,000,000 [ 4/1/2018] 3/31/2023 36,000 22,500 |$0.80
Enbridge Gas Inc formerly known as Enbridge Gas Distribution [Formerly LST111 3,000,000 | 4/1/2019| 3/31/2024 36,000 22,500 |$0.82
Enbridge Gas Inc formerly known as Enbridge Gas Distribution [Formerly LST117] 4,000,000 | 4/1/2020| 3/31/2025 48,000 30,000 [$0.90
Enbridge Gas Inc formerly known as Enbridge Gas Distribution [Formerly LST118] 1,000,000 | 4/1/2020| 3/31/2024 12,000 7,500 [$0.92
Energir, L.P. by its General Partner Energir Inc LST114 7,725,000 | 4/1/2019| 3/31/2022 92,700 115,875 ($0.85
Energir, L.P. by its General Partner Energir Inc LST116 2,125,000 | 4/1/2020| 3/31/2023 25,500 31,875 [$0.93
Energir, L.P. by its General Partner Energir Inc LST133 1,681,500 | 4/1/2021| 3/31/2024 20,178 25,223 ($0.82
ENGIE Energy Marketing NA, Inc. LTP285 327,067 | 4/1/2020] 3/31/2022 3,925 - |s0.76
EPCOR Natural Gas Limited Partnership LST115 100,000 | 5/15/2020| 3/31/2030 1,200 750 |$0.85
Exelon Generation Company, LLC LTP277 1,055,056 | 4/1/2020| 3/31/2022 12,661 - |$0.74
Exelon Generation Company, LLC LTP287 1,055,056 | 5/1/2020| 4/30/2022 12,661 - |$0.95
Exelon Generation Company, LLC LTP289 1,055,056 [ 4/1/2021| 3/31/2023 12,661 - |s0.81
Freepoint Commodities LLC LTP264 1,055,056 | 4/1/2020] 3/31/2022 12,661 - |$0.73
Greenfield Energy Centre LP HDS013 211,011 [ 11/1/2018| ##H##HH 42,202 42,202 [$9.02
Greenfield South Power Corporation HDS012 162,400 | 9/1/2017]2/28/2037 16,248 16,248 ($2.96
Hartree Partners, LP LTP294 3,165,168 | 4/1/2021|3/31/2024 37,982 - [s067
J. Aron & Company LST099 1,055,056 | 9/1/2017]3/31/2023 18,991 15,826 [$0.59
J. Aron & Company LTP212 1,055,056 | 4/1/2018|3/31/2022 12,661 - |$0.62
J. Aron & Company LTP238 1,582,584 | 4/1/2019| 3/31/2023 18,991 - [$0.62
J. Aron & Company LTP249 2,110,112 | 5/8/2019] 3/31/2023 25,321 - |$0.65
J. Aron & Company LTP297 1,055,056 | 3/31/2021| 3/31/2024 12,661 - |s0.60
J. Aron & Company LTP304 1,055,056 | 4/1/2021|3/31/2024 12,661 - |$0.56
Koch Canada Energy Senvces, LP HUB584PS0012 527,528 | 6/18/2021| 3/31/2022 6,330 - |so61
Koch Canada Energy Senices, LP LTP240 2,110,112 | 1/1/2019| 3/31/2022 25,321 - |$0.66
Koch Canada Energy Senices, LP LTP278 1,055,056 | 4/1/2020| 3/31/2022 12,661 - |$0.70
Koch Canada Energy Senvces, LP LTP308 2,110,112 | 4/1/2021| 3/31/2024 25,321 - $0.55
Mercuria Commodities Canada Corporation HUB336PS0001 1,055,056 | 4/1/2021| 3/31/2022 12,661 - $0.39
NJR Energy Senices Company LTP161 2,110,112 | 3/31/2017] 3/31/2023 25,321 - |s0.62
NJR Energy Senices Company LTP186 1,055,056 | 4/1/2018] 3/31/2023 12,661 - [s0.66
Portlands Energy Centre L.P Napanee HDS017 500,000 | 4/29/2020| 3/31/2033 126,000 126,000 |$13.06
Portlands Energy Centre L.P. by its General Partner, Portlands[HDS016 500,000 | 4/1/2019|4/21/2029 40,000 40,000 ($4.04
Powerex Corp. LTP239 1,055,056 | 3/31/2019| 3/31/2022 12,661 - |$0.64
Powerex Corp. LTP244 1,055,056 | 4/1/2019| 3/31/2022 12,661 - [$0.62
Powerex Corp. LTP260 1,055,056 | 4/1/2020] 3/31/2023 12,661 - |$0.68
Powerex Corp. LTP279 1,055,056 | 4/1/2020] 3/31/2023 12,661 - |so.71
Powerex Corp. LTP303 1,055,056 | 4/1/2021|3/31/2024 12,661 - |$0.59
Powerex Corp. LTP311 2,110,112 | 4/1/20213/31/2024 25,321 - [$0.56
Repsol Oil & Gas Canada Inc. dba Repsol Energy Canada LTP270 1,055,056 | 3/31/2020| 3/31/2022 12,661 - |$0.76
Repsol Oil & Gas Canada Inc. dba Repsol Energy Canada LTP281 1,055,056 | 4/1/2020| 3/31/2022 12,661 - $0.82
Repsol Oil & Gas Canada Inc. dba Repsol Energy Canada LTP288 1,055,056 | 5/1/2020| 3/31/2022 12,661 - [$0.90
Repsol Oil & Gas Canada Inc. dba Repsol Energy Canada LTP292 2,110,112 | 4/1/2021|3/31/2023 25,321 - |$0.66
Repsol Oil & Gas Canada Inc. dba Repsol Energy Canada LTP317 1,055,056 | 3/19/2021| 3/31/2023 12,661 - |$0.55
Sequent Energy Canada Corp. LTP315 3,165,168 | 4/1/20213/31/2024 37,982 - |$0.55
Shell Energy North America (Canada) Inc. LTP183 6,330,336 [ 4/1/2017]3/31/2022 75,964 126,607 |$0.76
Spotlight Energy, LLC LTP314 527,528 | 3/31/2021| 3/31/2024 6,330 - |$0.55
Suncor Energy Marketing Inc. LTP261 1,055,056 | 4/1/2020| 3/31/2022 12,661 - $0.66
Suncor Energy Marketing Inc. LTP272 1,055,056 | 4/1/2020| 3/31/2022 12,661 - $0.68
Tenaska Marketing Canada - a division of TMV Corp. LTP228 1,055,056 | 4/1/2019| 3/31/2022 12,661 - $0.66
Tenaska Marketing Canada - a division of TMV Corp. LTP233 3,165,168 | 4/1/2019| 3/31/2022 37,982 - |$0.60
Tenaska Marketing Canada - a division of TMV Corp. LTP255 3,165,168 | 4/1/2020( 3/31/2023 37,982 - |$0.66
Tenaska Marketing Canada - a division of TMV Corp. LTP293 1,055,056 | 8/12/2020] 3/31/2022 12,661 35,169 |$0.83
Thorold CoGen L.P. by its General Partner Northland Power ThqHDS014 170,000 [ 4/1/2019| 3/31/2030 44,000 44,000 |$10.76
Tidal Energy Marketing Inc. LST104 844,045 | 9/1/2017| 3/31/2022 10,129 6,330 [$0.64
Tidal Energy Marketing Inc. LTP242 1,582,584 | 4/1/2019| 3/31/2022 18,991 - $0.62
Tidal Energy Marketing Inc. LTP266 1,055,056 | 4/1/2020] 3/31/2022 12,661 - |s0.67
Tidal Energy Marketing Inc. LTP273 1,055,056 | 4/1/2020] 3/31/2022 12,661 - |s0.72
Tidal Energy Marketing Inc. LTP286 1,055,056 | 3/13/2020| 3/31/2022 12,661 - [$0.71
Tourmaline Oil Corp. LTP258 1,055,056 | 4/1/2020| 3/31/2022 12,661 - [s0.66
Twin Eagle Resource Management Canada, LLC LTP232 1,055,056 | 4/30/2019| 4/30/2022 12,661 - $0.59
Vitol Inc. LTP257 1,055,056 | 4/1/2020|3/31/2022 12,661 - |$0.66
Vitol Inc. LTP306 2,110,112 | 4/1/2021| 3/31/2024 25,321 - |$0.55
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Appendix B: ICF’s Gas Market Model (GMM)

ICF’s Gas Market Model (GMM) is an internationally recognized modeling and market analysis system for
the North American gas market. The GMM was developed in the mid-1990s to provide forecasts of the
U.S. and Canada natural gas market under different assumptions. In its infancy, the model was used to
simulate changes in the gas market that occur when major new sources of gas supply are delivered into
the marketplace. Subsequently, GMM has been used to complete strategic planning studies for many
private sector companies. The different studies include:

¢ Analyses of different pipeline expansions

e Measuring the impact of gas-fired power generation growth
e Assessing the impact of low and high gas supply
¢ Assessing the impact of different regulatory environments

In addition to its use for strategic planning studies, the model has been widely used by a number of
institutional clients and advisory councils, including Interstate Natural Gas Association of America
(INGAA), which has relied on the GMM for multiple studies over the past ten years. The model was also
the primary tool used to complete the widely referenced study on the North American Gas market for the
National Petroleum Council in 2003, and the 2010 Natural Gas Market Review for the Ontario Energy
Board.

GMM is a full supply/demand equilibrium model of the North American gas market. The model solves for
monthly natural gas prices throughout North America, given different supply/demand conditions, the
assumptions for which are specified by scenario. Overall, the model solves for monthly market clearing
prices by considering the interaction between supply and demand curves at each of the model’s nodes.
On the supply-side of the equation, prices are determined by production and storage price curves that
reflect prices as a function of production and storage utilization (Exhibit C-1) Prices are also influenced by
“pipeline discount” curves, which reflect the change in basis or the marginal value of gas transmission as
a function of load factor. On the demand-side of the equation, prices are represented by a curve that
captures the fuel-switching behavior of end-users at different price levels. The model balances supply
and demand at all nodes in the model at the market clearing prices determined by the shape of the supply
and curves. Unlike other commercially available models for the gas industry, ICF does significant
backcasting (calibration) of the model’s curves and relationships on a monthly basis to make sure that the
model reliably reflects historical gas market behavior, instilling confidence in the projected results.

Exhibit B-1 ICF’s Gas Market Data and Forecasting System
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Gas Quantity And Price Response
EEAs Gas Market Data And Forecasting System
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Production Gas Gas
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Includes Storage

Only Includes Storage
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There are nine different components of GMM, as shown in Exhibit C-2. The user specifies input for the
model in the “drivers” spreadsheet. The user provides assumptions for weather, economic growth, oil
prices, and gas supply deliverability, among other variables. ICF’s market reconnaissance keeps the
model up to date with generating capacity, storage and pipeline expansions, and the impact of regulatory
changes in gas transmission. This is important to maintaining model credibility and confidence of results.

Exhibit B-2 GMM Components

Market Drivers Current
* Weather Market Prices
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— Unit Availability Month Activity

» Storage Activity = Forecast Up To 192

* Pipeline Months into Future

Transportation pdule + Simulation of Gas/

— Capacity & Rates al
i Electricity Markets

The first model routine solves for gas demand across different sectors, given economic growth, weather,
and the level of price competition between gas and oil. The second model routine solves the power
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generation dispatch on a regional basis to determine the amount of gas used in power generation, which
is allocated along with end-use gas demand to model nodes. The model nodes are tied together by a
series of network links in the gas transportation module. The structure of the transmission network is
shown in Exhibit C-3. The gas supply component of the model solves for node-level natural gas
deliverability or supply capability, including LNG import and export levels. The last routine in the model
solves for gas storage injections and withdrawals at different gas prices. The components of supply (i.e.,
gas deliverability, storage withdrawals, supplemental gas, LNG imports, and Mexican imports) are
balanced against demand (i.e., end-use demand, power generation gas demand, LNG exports, and
Mexican exports) at each of the nodes and gas prices are solved for in the market simulation module.

Exhibit B-3 GMM Transmission Network
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Offshore J 102

Lake
Charles LNG

Copyright 2010, ICF International
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Appendix C: ICF’s Gas Storage Valuation Model (GSVM)

ICF developed the Gas Storage Valuation Model (GSVM) to assess the value of natural gas storage and
to optimize the amount of natural gas storage in a utility’s gas supply portfolio. The model is based on a
daily value optimization model based on daily forecast of natural gas prices and demand. The long-term
price and demand forecast is based on the monthly gas prices projected by the GMM. Price volatility used
to generate future daily gas price forecasts from GMM monthly prices is estimated using a modified
Black-Scholes approach. The higher the price volatility, the higher potential value of storage. The model
evaluates storage value from the perspective of both a risk-averse customer focusing primarily on
seasonal value of natural gas storage as well as a risk tolerant customer willing to undertake the risk
associated with natural gas price arbitrage to maximize storage value.

The model takes into account all gas supply options available to the client. These can include pipeline
gas bought on a full or interruptible transportation basis, or gas from storage. For pipeline gas, common
parameters include pipeline costs (reservation, commodity, and fuel costs) as well as costs of the gas.
Gas can be purchased on a daily basis or a monthly average basis. When storage is used, pipeline gas is
injected into storage and withdrawn at different times of the year to take advantage of gas price
fluctuations and to ensure that demand requirements are satisfied. Parameters considered include
storage characteristics (e.g., storage type, minimum inventory, withdrawal, and injection limits, etc.),
injection, withdrawal, and reservation fees, and inventory holding costs.

Demand is exogenous to GSVM and typically specified by the client. ICF looks at different drivers of
demand such as base load, average daily demand, design day and temperature to create a daily demand
forecast. For a utility client, the sum of pipeline purchases and storage withdrawals minus injections in a
day equals the forecasted demand on that day. For a more risk tolerant customer who might use gas
storage for purely arbitraging purpose, demand does not enter the model, i.e., daily storage withdrawals
and injections are only subject withdrawal and injection limits and gas price fluctuations.

The model includes an explicit representation of storage injection and withdrawal decisions modeled on a
daily basis to determine the full optimized value of natural gas, rather than the more typical approach
based on the use of implied options values. The model also solves for the daily pipeline purchases,
pipeline, and storage capacities. Various constraints are set up within GVSM to make sure the solutions
reflect the demand profile of the client as well as future weather.

The primary drivers of storage value include the projected seasonal value of natural gas, projected
volatility of daily natural gas prices, and the configuration of the storage field, including space,
deliverability, fuel costs and inventory holding costs (including the time value of money). The optimized
storage values represent the theoretical “maximum” value of storage, which is discounted to reflect
observed storage valuation practices by different types of companies.

The deliverability of the storage field has a fundamental impact on the estimated value of the storage
field, with higher deliverability substantially increasing the value of storage used for arbitrage.
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1. The purpose of this section of evidence is to provide an overview of the costs of the

Project. The total estimated cost of the Project is $250.7 million as shown in Table 1

below.

2. This Exhibit of evidence is organized as follows:

A. Project Costs

B. Project Economics

A. Project Costs

w

Project costs set out in Table 1 include: (i) materials; (ii) construction and labour; (iii)

environmental protection measures; (iv) land acquisitions; (v) contingencies; (vi)

interest during construction; and (vii) indirect overheads and loadings. Excluding

indirect overheads and loadings, the total estimated cost of the Project is $206.4

million.
Table 1: Estimated Project Costs
Item # Description Pipeline Costs | Ancillary Costs | Total Costs
1.0 Materials $11,800,354 $36,643,592 $48,443,946
2.0 Construction & Labour $51,310,846 $28,993,020 $80,303,866
3.0 External Permitting & Lands $15,322,222 $0 $15,322,222
4.0 Outside Services $19,230,385 $15,702,325 $34,932,710
5.0 Direct Overheads $1,295,000 $0 $1,295,000
6.0 Contingency $13,180,351 $10,816,348 $23,996,699
7.0 IDC $2,093,000 $0 2,093,000
8.0 Project Cost $114,232,158 $92,155,285 | $206,387,443
9.0 Indirect Overheads & Loadings $26,277,051 $18,085,209 44,362,260

10.0

Total Project Costs

$140,509,209

$110,240,494

$250,749,703

NOTE:

The total costs set out in Table 1 include abandonment of the existing seven CCS compressor units
K701-K703 and K705-K708 amounting to $14.5 million.

4. The cost estimate set out in Table 1, includes a 13.6% contingency applied to all
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direct capital costs to reflect the preliminary design stage of the Project. This
contingency amount has been calculated based on the risk profile of the Project, and
is consistent with contingency amounts calculated for similar projects completed by

Enbridge Gas and approved by the OEB.

. The cost estimate set out in Table 1 is a Class 4 estimate following the Company’s
Cost Estimating and Management Standard. It is built using contractor/third party
estimates, material and service estimates provided by industry, and actual costs up

to November 1, 2021, based on preliminary (early) engineering design.

. The cost estimate set out in Table 1 includes an estimate for land acquisition and
temporary working space, retirement and abandonment of the existing seven (7)
CCS compressor units, and ancillary facilities (including connection of the proposed

pipeline to the Dawn Hub).

. Project Economics

. A Discounted Cash Flow report has not been completed as the Project is driven by
the need to address system obsolescence and reliability and employee safety
concerns as discussed in Exhibit B. The Project will create design day storage
capacity equivalent to the capacity lost due to the retirement and abandonment of
the existing seven (7) CCS compressor units. Importantly, no material incremental

storage capacity (space, deliverability or injections) will be created by the Project.
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ENGINEERING AND CONSTRUCTION

The purpose of this section of evidence is to provide an overview of the proposed

Project facilities including their schedule, design, and construction.

. This Exhibit of evidence is organized as follows:

A. Proposed Facilities

B. Project Schedule

C. Design and Pipeline Specifications
D

. Pipeline Construction

Proposed Facilities

Enbridge Gas is proposing to construct approximately 20 km of NPS 36 pipeline
from the Dawn Operations Centre in the Township of Dawn Euphemia to the

Corunna Compressor Station in St. Clair Township.

Within the Dawn Operations Centre the Tecumseh measurement facilities are no
longer required and will be physically removed. The removal will involve demolition
of the building, as well as removal of all measurement, associated equipment, piping
and telemetry. The new NPS 36 pipeline will be tied into the Dawn yard with
connectivity to allow operational flexibility with compression and transmission

sendout.

Work within the CCS will involve decommissioning 7 existing compressors and
connection of the new NPS 36 pipeline to CCS facilities to allow compression,

injection and withdrawal from underground storage.
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. Project Schedule

. The overall schedule for the Project, including construction, is set out at Attachment
1 to this Exhibit.

. Pipeline materials will need to be ordered in 2022 to facilitate an in-service date of
November 1, 2023. Enbridge Gas anticipates no issues obtaining material for the
Project within the proposed timelines. Enbridge Gas also anticipates no issues in

obtaining a contractor to complete construction.

. Construction of the pipeline is expected to commence by July/August of 2023. The
construction schedule takes advantage of drier summer months thereby minimizing
the impact of construction on agricultural lands and other features, such as
watercourses. The planned Project in-service date is November 1, 2023.

C. Design and Pipeline Specifications

. All design, installation and testing of the proposed pipeline will be in accordance with
the specifications outlined in Enbridge Gas’s Construction and Maintenance Manual
(“Specifications”) and with the requirements of Ontario Regulation 210/01 Oil and

Gas Pipeline Systems under the Technical Standards and Safety Act, 2000.

10. The design meets or exceeds the requirements of CSA Z662 Standard for Oil and

Gas Pipeline Systems (latest edition) in accordance with the Code Adoption

document under the Ontario Regulations.

11.The Project is within Class 1 and 2 locations. Considering future potential

development along the route, the Project is designed to meet Class 2 location

requirements.
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12.The proposed NPS 36 pipeline will have an outside diameter of 914 mm, a minimum

wall thickness of 12.7 mm, Category Il notch toughness at design temperature of

M5C and minimum specified yield strength of 483 MPa. Maximum Operating

Pressure (“MOP?”) of the pipeline will be 9,308 kPa. The pipe will be manufactured

to CSA Z245.1 Steel Line pipe Standard for Pipeline Systems and Materials (latest

edition). Table 1 below illustrates minimum design and pipe parameters.

Table 1: Minimum Pipeline Design Specifications

NPS 36 (914 mm) Class 2 Class 2
General Location Road Location

Location Factor 0.9 0.625
Design Factor 0.8 0.8
Maximum Operating Pressure (MOP) 9308 kPa 9308 kPa
Mainline Test Medium Water Water
Mainline Minimum Test Pressure MOP x 1.25 (11,635 kPa) MOP x 1.25 (11,635 kPa)
Grade (minimum) 483 MPa 483 MPa
Wall Thickness (minimum) 12.7 mm 17.7 mm
%SMYS 69% 50%

Category

13.The minimum depth of cover specified is 1.0 m from top of pipeline in general

locations and 1.2 m under roads. Additional depth of cover will be provided to

accommodate planned or existing underground facilities, or in specific areas in

compliance with applicable regulated standards. In agricultural areas, the minimum

depth of cover will be 1.2 m.

14.Modifications to existing stations will include the installation of launcher/receiver

provisions for the new NPS 36 pipeline and connection of the new pipeline to the

Dawn Operations Centre and CCS.
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D. Pipeline Construction

15.This section of evidence describes the General Techniques and Methods of

Construction that Enbridge Gas will employ for the construction of the Project.

16.Enbridge Gas will construct the Project using qualified construction contractors and
Enbridge Gas employees who will follow approved construction Specifications and
any site-specific adjustments to the same made to reflect conditions for the Project
as per the findings in the ER discussed in Exhibit F. All construction, installation and
testing of the Project will be witnessed and certified by a valid Gas Pipeline
Inspection Certificate Holder or Professional Engineer.

17.The method of construction will be a combination of open trench and trenchless
technology. Restoration and monitoring will be conducted through 2024 to ensure
successful environmental mitigation for the Project.

18.Pipeline construction is divided into several crews that create a mobile assembly
line. Each crew performs a different function, with a finished product left behind

when the last crew has completed its work.

19. Contractors are required to erect safety barricades, fences, signs or flashers, or to

use flag persons as may be appropriate, around any excavation across or along
roads.

20. Construction of the pipeline generally includes the activities summarized at Exhibit
E, Tab 2, Schedule 1.

21.Enbridge Gas will construct the proposed pipeline in compliance with engineering

design, its current construction procedures and specifications, environmental
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mitigation identified in the ER, permit conditions and commitments to regulators and
landowners. Enbridge Gas continuously updates and refines its construction
procedures and specifications and complies with environmental mitigation

recommended to minimize potential impacts to the environment .

22.An Enbridge Gas Lands Agent will contact each directly affected landowner along
the route prior to construction to obtain site specific requirements such as livestock
fencing and access points. This information is included in the construction contract
so that the pipeline contractor is contractually obligated to fulfill all commitments

made to the landowner.

23.As part of the construction plan, each landowner with agricultural land directly
impacted by the Project will be consulted to understand the impact to field tiling.
This could result in the need to install tiling prior to construction (pre-construction
tiling) to ensure field drainage systems and farm operations are not disrupted during
construction. Enbridge Gas retains a qualified drainage consultant to determine if a
property that contains a field drainage system could benefit from pre-construction
tiling. The Enbridge Gas drainage consultant will contact landowners to discuss
their tile needs. Landowner approval is required for tiling work conducted outside of
the easement. The drainage consultant will prepare a tiling plan and provide a copy
of the plan to both Enbridge Gas and the landowner.

24.All necessary permits, approvals and authorizations will be obtained by Enbridge
Gas at the earliest appropriate opportunity. Enbridge Gas expects to receive all
required approvals prior to commencing construction of the Project. Enbridge Gas
will assign inspection staff to ensure that contractual obligations between Enbridge
Gas and the pipeline contractor, provincial ministries, municipal government and

landowners are complied with.



Filed: 2022-03-21, EB-2022-0086, Exhibit E, Tab 1, Schedule 1, Attachment 1, Page 1 of 1

NPS-36 Dawn to Corunna Project Schedule

2020 2021 2022 2023 2024
WBS / Task Name
pec fJan [Feb [Mar |Apr [May [June|July [Aug |Sept|Oct [Nov |Dec PJan [Feb |Mar |Apr [May |June|July |Aug |Sept|Oct |Nov |Dec PJan |Feb |Mar |Apr |May [June [July |Aug [Sep [Oct |Nov [Dec pPJan |Feb [Mar [Apr |May [June [July |Aug [Sep |Oct |Nov |Dec
ENVIRONMENTAL
Environmental Report
Field surveys (species, arch, etc.)
REGULATORY
Prepare Evidances for OEB Filing
OEB 'Leave to Construct' Application
LAND & LAND RIGHTS
NPS 36 Pipeline Easements / Land Expropriation _
ENGINEERING
Pipeline Engineering Surveys
Pipeline Engineering
Procurement, Permits, and Construction
Procurement
Permits
Construction Tree Clearing _ Clean up
Decllan |Feb [Mar |Apr |May [June|July |Aug [Sept|Oct |Nov |Dec fJan |[Feb [Mar |Apr [May [June|July |Aug |Sept|Oct [Nov |Dec PJan [Feb |Mar |Apr [May |[June|luly [Aug |Sep |[Oct [Nov |Dec Pan [Feb |Mar [Apr |May |June [July |Aug |Sep [Oct |Nov |Dec
2020 2021 2022 2023 2024
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GENERAL TECHNIQUES AND METHODS OF CONSTRUCTION

Locating Running Line —

1. The location where the pipeline is to be installed (the running line) is established
initially. For pipelines within road allowances the adjacent property lines are
identified and the running line is set at a specified distance from the property line.
For pipelines located on private easement the easement is surveyed and the runnin