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OPERATING EXPENSES OVERVIEW
JASON VINAGRE, MANAGER REGULATORY ACCOUNTING

1. The purpose of this evidence is to summarize Enbridge Gas’s utility operating

expenses and to provide a description of the evidence set out in Exhibit 4.

Table 1 provides the 2013 OEB-approved utility operating cost for EGD and Union
and the actual utility operating cost from 2013 to 2018 for EGD and Union. Table 2
provides actual utility operating cost for 2019 to 2021 and the 2022 Estimate, 2023
Bridge Year and 2024 Test Year Forecast of utility operating cost for Enbridge Gas.
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Utility Operating Cost Summary - EGD and Union
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2013 2013 2014 2015 2016 2017 2018
Line OEB-
No. Particulars ($ millions) Utility Approved  Actual Actual Actual Actual Actual Actual
(a) (b) (c) (d) (e) (f) (9)
1 Gas Supply, Transportation & Storage Costs EGD 1,342.8 1,522.8 16449 1,7243 1,4971 1,668.0 1,566.0
2 Operating, Maintenance & Administrative Costs EGD 414.9 410.9 408.0 430.7 449.7 431.5 436.1
3 Depreciation Expense EGD 279.3 278.0 255.9 259.7 292.7 301.3 294.7
4 Other Financing EGD 23 2.4 2.3 3.4 3.2 2.8 2.2
5 Income Tax EGD 51.9 48.2 6.1 19.4 17.3 1.0 38.1
6 Property Tax EGD 39.3 40.0 40.5 41.6 43.1 44.6 44.9
7 Total - Excluding Interest and Return 2,130.5 2,302.3 2,357.7 24791 2,3031 2449.2 2,382.0
8 Gas Supply, Transportation & Storage Costs Union 706.8 830.3 958.5 856.8 700.4 1,031.0 907.1
9 Operating, Maintenance & Administrative Costs Union 383.1 381.0 379.8 383.0 397.9 413.4 446.9
10 Depreciation Expense Union 196.4 193.0 200.4 212.2 228.4 254.9 276.9
1 Other Financing Union 1.2 0.4 0.7 0.8 1.0 1.0 1.0
12 Income Tax Union 8.4 25.8 241 15.7 4.4 (5.0) (6.0)
13 Property Tax Union 64.0 63.9 64.3 65.9 69.6 72.3 76.3
14 Total - Excluding Interest and Return 1,359.9 1,4944 16278 15344 14017 1,767.6 1,702.2
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Table 2
Utility Operating Cost Summary - EGI
2019 2023 2024
Line Bridge Test
No Particulars ($ millions) Utility Actual Year Year
(a) (e) (f)
1 Gas Supply, Transportation & Storage Costs EGI 2,265.3 1,781.3 2,110.5 3,047.3 3,228.0
2 Operating, Maintenance & Administrative Costs EGI 914.6 969.7 991.7
3 Depreciation Expense EGI 601.7 7254 921.0
4 Other Financing EGI 4.7 4.0 4.0
5 Income Tax EGI 59.9 48.9 50.4
6 Property Tax EGI 121.4 122.5 127.2
7 Total - Excluding Interest and Return 3,967.6 4,917.8 5,322.4
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3. Forthe 2024 Test Year Enbridge Gas is requesting the OEB to approve utility
operating cost of $5,322.4 million.

4. Enbridge Gas is requesting the OEB to approve various requests, forecast

methodologies and related 2024 Test Year Forecasts found in Exhibit 4 as set out

below:

Exhibit 4, Tab 2, Schedule 1 Gas Supply, Transportation and Storage Costs
Exhibit 4, Tab 2, Schedule 2 Gas Cost Reference Price

Exhibit 4, Tab 2, Schedule 3 Design Demands and Design Criteria

Exhibit 4, Tab 3, Schedule 1 Unaccounted for Gas

Exhibit 4, Tab 4, Schedule 1 Operating, Maintenance & Administrative Costs
Exhibit 4, Tab 5, Schedule 1 Depreciation Expense

Exhibit 4, Tab 6, Schedule 1 Income Taxes

Exhibit 4, Tab 6, Schedule 2 Property Taxes

Exhibit 4, Tab 7, Schedule 1 Parkway Delivery Obligation & Parkway

Delivery Commitment Credit

5. Year-over-year operating expense amounts and variances are provided at
Attachment 1. Details regarding historical actuals and the 2022 Estimate, 2023
Bridge Year and 2024 Test Year, along with explanations of year-over-year
variances can be found throughout Exhibit 4.
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Comparison of Utility Operating Cost - 2019 Actual & 2020 Actual
2019 2020
2020 Actual
Line Over/(Under)
No. Particulars ($ millions) Actual Actual 2019 Actual
(a) (b) (c) = (b-a)
1 Gas Supply, Transportation & Storage Costs 2,265.3 1,781.3 (484.0)
2 Operating, Maintenance & Administrative Costs 914.6 948.4 33.8
3 Depreciation Expense 601.7 618.2 16.5
4 Other Financing 4.7 54 0.7
5 Income Tax 59.9 39.2 (20.7)
6 Property Tax 121.4 124.6 3.2
7 Total - Excluding Interest and Return 3,967.6 3,517.1 (450.5)
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Comparison of Utility Operating Cost - 2020 Actual & 2021 Actual
2020 2021
2021 Actual
Line Over/(Under)
No. Particulars ($ millions) Actual Actual 2020 Actual
(a) (b) (c) = (b-a)
1 Gas Supply, Transportation & Storage Costs 1,781.3 2,110.5 329.2
2 Operating, Maintenance & Administrative Costs 948.4 920.6 (27.8)
3 Depreciation Expense 618.2 640.1 21.9
4 Other Financing 54 6.8 1.4
5 Income Tax 39.2 41.8 26
6 Property Tax 124.6 116.2 (8.4)
7 Total - Excluding Interest and Return 3,517.1 3,836.0 318.9
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2021 2022
2022 Estimate
Line Over/(Under)
No. Particulars ($ millions) Actual Estimate 2021 Actual
(a) (b) (c) = (b-a)
1 Gas Supply, Transportation & Storage Costs 2,110.5 2,440.1 329.6
2 Operating, Maintenance & Administrative Costs 920.6 963.8 43.2
3 Depreciation Expense 640.1 705.4 65.2
4 Other Financing 6.8 3.9 (2.9)
5 Income Tax 41.8 34.1 (7.7)
6 Property Tax 116.2 118.5 2.4
7 Total - Excluding Interest and Return 3,836.0 4,265.9 429.8
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Comparison of Utility Operating Cost - 2022 Estimate & 2023 Bridge Year
2022 2023
2023 Bridge
Line Over/(Under)
No. Particulars ($ millions) Estimate Bridge Year 2022 Estimate
(a) (b) (c) = (b-a)
1 Gas Supply, Transportation & Storage Costs 2,440.1 3,047.3 607.1
2 Operating, Maintenance & Administrative Costs 963.8 969.7 5.8
3 Depreciation Expense 705.4 7254 20.1
4 Other Financing 3.9 4.0 0.1
5 Income Tax 341 48.9 14.8
6 Property Tax 118.5 122.5 4.0
7 Total - Excluding Interest and Return 4,265.9 4,917.8 651.9
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Comparison of Utility Operating Cost - 2023 Bridge Year & 2024 Test Year
2023 2024
2024 Test
Line Over/(Under)
No. Particulars ($ millions) Bridge Year Test Year 2023 Bridge
(a) (b) (c) = (b-a)
1 Gas Supply, Transportation & Storage Costs 3,047.3 3,228.0 180.8
2 Operating, Maintenance & Administrative Costs 969.7 991.7 22.0
3 Depreciation Expense 7254 921.0 195.6
4 Other Financing 4.0 4.0 0.0
5 Income Tax 48.9 50.4 1.5
6 Property Tax 122.5 127.2 4.7
7 Total - Excluding Interest and Return 4,917.8 5,322.4 404.6
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GAS SUPPLY, TRANSPORTATION & STORAGE COSTS
JASON GILLETT, DIRECTOR GAS SUPPLY
STEVE DANTZER, MANAGER GAS SUPPLY PLANNING

DAVE JANISSE, MANAGER GAS SUPPLY ACQUISITIONS
RACHEL GOODREAU, MANAGER REVENUE AND COST OF GAS

1. The purpose of this evidence is to request OEB approval of the 2024 Test Year

2.

Forecast of gas costs. The Gas Cost to Operations Schedule is provided at
Attachment 1 and includes the 2024 Test Year Forecast of gas costs based on the
2024 Gas Supply Plan, as well as other gas costs and adjustments as provided in
Section 1.5. In addition to the gas costs included in the 2024 Test Year Forecast,
Enbridge Gas is also seeking OEB approval of the cost associated with adding 10
PJ of market-based storage. Costs associated with this storage are not included in
the Gas Cost to Operations Schedule provided at Attachment 1 and are estimated
to be approximately $4 million each year over the IR term. This is further discussed

in Section 2.

For purposes of developing the 2024 Gas Supply Plan, Enbridge Gas has used the
most recent information available at the time of filing this Application, including the
existing transportation and storage contracts provided in Section 1.4. To capture
the costs of uncontracted assets, Enbridge Gas has included an estimate of costs
associated with incremental 2024 transportation and storage requirements. Any
variances between forecast and actual transportation and storage costs are
proposed to be captured in the respective deferral and variance accounts, which
are provided at Exhibit 9, Tab 1, Schedule 2.
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3. Enbridge Gas will not contract for these uncontracted assets until OEB approval is
received. Pending OEB approval, Enbridge Gas will continue to monitor any
shortfalls and will use the best available information at that time to make contracting
decisions. Enbridge Gas will continue to follow The Report of the Ontario Energy
Board: Framework for the Assessment of Distributor Gas Supply Plans
(Framework) and provide updates to the OEB according to the Framework’s

requirements.

4. This evidence includes a review of the load balancing portfolio, as agreed to by
Enbridge Gas in the 2021 Annual Update and subsequently in the Settlement
Proposal for the 2020 Utility Earnings and Disposition of Deferral and Variance
Account Balances proceeding'. Enbridge Gas engaged ICF International, Inc. (ICF)
to assist with the evaluation of the appropriate mix of storage as compared to winter
supply purchases and delivered supply alternatives as part of its load balancing
portfolio.

5. Enbridge Gas is requesting OEB approval to hold a total of 28 PJ of market-based
storage throughout the IR term, of which 18 PJ was identified using the aggregate
excess calculation and 10 PJ that was recommended as part of the ICF analysis.
Enbridge Gas has reflected the 18 PJ of storage requirements identified through
the calculation of aggregate excess in the 2024 forecast of gas costs. Due to the
timing of the ICF engagement, the cost associated with the 10 PJ of market-based
storage is not included in 2024 gas costs and is proposed to be recovered in the
Market-Based Storage Variance Account. This variance account is provided at
Exhibit 9, Tab 1, Schedule 2.

T EB-2021-0149, Settlement Proposal, Exhibit N1, Tab 1, Schedule 1, October 4, 2021, pp.11-12.
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6. As noted in this Exhibit, the timing between receiving an OEB decision on this
Application and Enbridge Gas’s implementation of changes to its gas supply
portfolio is expected to result in gas cost deferral and variance account balances.
This Application reflects proposed gas costs in rates effective January 1, 2024.
However, Enbridge Gas does not anticipate receiving an OEB decision with
sufficient time to reflect contracting changes in advance of the 2023/2024 gas year.
Enbridge Gas estimates that the earliest that an OEB decision can be implemented
would be for the 2024/2025 gas year. Enbridge Gas estimates that contracting
changes for transportation services would be implemented for November 1, 2024,
and contracting for storage services would be implemented for April 1, 2024.
Therefore, Enbridge Gas anticipates that variances between January 1, 2024, and
November 1, 2024, will be included in the respective variance and deferral

accounts, as outlined throughout Exhibit 9.

7. Throughout the IR term, Enbridge Gas will continue to follow the Quarterly Rate
Adjustment Mechanism (QRAM) process to adjust gas costs. Further detail on the
QRAM process and a description of the associated impacts from harmonization on
the QRAM are provided in Section 3. The QRAM process uses a reference price to
price components of gas costs that are part of the revenue requirement for the
2024 Test Year. Further detail on the proposed harmonized reference price is
provided at Exhibit 4, Tab 2, Schedule 2.

8. Enbridge Gas’s next 5-year Gas Supply Plan is due to be filed with the OEB in early
2024. As noted above, Enbridge Gas anticipates that the earliest it can implement
an OEB decision on this Application is November 1, 2024. As a result, Enbridge
Gas plans to request a 1-year extension on the deadline to file its next 5-Year Gas

Supply Plan as part of the 2023 Annual Update. This approach is consistent with
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OEB Staff recommendations in the OEB Staff Report to the Ontario Energy Board
as part of the 2022 Annual Update?, as OEB Staff noted that “filing a five-year GSP
without the critical updated determinants from the rebasing application will not
serve its intended purpose” 3. This extension provides the opportunity for Enbridge
Gas to reflect and incorporate decisions and approvals from this Application into an

updated 5-Year Gas Supply Plan.

9. An overview of Enbridge Gas’s response to energy transition is provided at Exhibit

10.

1, Tab 10, Schedules 1-8. Adjustments to reflect the transition to a lower-carbon
economy are incorporated into upstream processes (such as demand forecasting
and integrated resource planning) that feed into the Gas Supply Plan. As a result,
the Gas Supply Plan reflects the impacts of these assumptions on demands but

does not include any additional energy transition adjustments.

This evidence is organized as follows:
1. Gas Supply Plan
2. Load Balancing Portfolio Assessment
3. QRAM & Gas Supply Variance Accounts

4. Implementation

Gas Supply Plan

. The requirements of the Framework and the gas supply planning guiding principles

have not changed as a result of harmonization. Likewise, customer demands and

growth are still based on geographic location and the TransCanada distributor

2 EB-2022-0072.
3 EB-2022-0072, OEB Staff Report to the Ontario Energy Board, September 7, 2022, p.26.
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delivery areas remain unchanged*. Enbridge Gas will continue to use the execution
strategies as discussed in the 5-Year Gas Supply Plan and Annual Updates to

manage changes in customer demand that occur each year.

1.1. Notable Changes

12. Since amalgamation, Enbridge Gas has been harmonizing gas supply planning

and procurement processes and policies. Information related to these
harmonization efforts are detailed in the Continuous Improvement Strategies

section of each Annual Update®.

13. The following is a list of notable changes to processes that impact the Gas Supply
Plan and are included in this Application. These impacts are reflected in the 2024
Test Year and are addressed throughout this evidence:

a) Changes to annual demand forecast methodologies, as provided at Exhibit
3, Tab 2, Schedules 2-8;

b) Harmonization of design day methodologies, provided at Exhibit 4, Tab 2,
Schedule 3;

c) Harmonization of operational contingency planning assumptions, provided at
Exhibit 4, Tab 2, Schedule 4;

d) Updated storage deliverability parameters provided at Exhibit 4, Tab 2,
Schedule 5; and

e) Changes to the approach used to track and record gas supply costs as a
result of harmonization of Gas Supply Deferral and Variance Accounts
provided at Exhibit 9, Tab 1, Schedule 2.

4 As the operator of the Canadian Mainline system, TransCanada has sole discretion as to how
delivery areas are established. The current delivery areas are not expected to change prior to the
end of the current Mainline settlement in 2026. Any changes that TransCanada may make to the
delivery areas will require approval from the Canada Energy Regulator.

5 EB-2020-0135; EB-2021-0004; and EB-2022-0072.
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1.2._Gas Supply Planning Objectives and Principles
14. The objective of the Gas Supply Plan is to identify an efficient combination of

upstream transportation, supply purchases, and storage assets to meet sales
service and bundled direct purchase (DP) customers’ annual, seasonal and design
day natural gas delivery requirements while adhering to the OEB’s gas supply
planning guiding principles as outlined in the Framework. The gas supply planning

guiding principles are:

e Cost-effectiveness — The gas supply plans will be cost-effective.
Cost-effectiveness is achieved by appropriately balancing the
principles and in executing the supply plan in an economically
efficient manner.

¢ Reliability and security of supply — The gas supply plans will
ensure the reliable and secure supply of gas. Reliability and
security of supply is achieved by ensuring gas supply to various
receipt points to meet planned peak day and seasonal gas delivery
requirements.

e Public policy — The gas supply plan will be developed to ensure that

it supports and is aligned with public policy where appropriate.6

15. As outlined in the 5-Year Gas Supply Plan and successive Annual Updates,
Enbridge Gas adheres to these principles by maintaining a diverse portfolio with
respect to supply basins, receipt points, counterparties, contract terms, and
upstream transportation and storage services. This approach allows Enbridge Gas
to effectively manage costs while maintaining the flexibility to adjust to changes in

market conditions and customer demands. Balanced consideration of these

6 EB-2017-0129, Report of the Ontario Energy Board, October 25, 2018, pp.7-8.
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principles ensures Enbridge Gas customers have access to secure and reliable

natural gas at a prudently incurred cost.

1.3. Gas Supply Planning Process

16. The common starting point in developing the Gas Supply Plan is the creation of a
demand forecast; an analysis that focuses on key factors impacting demand
including customer growth, weather, design day requirements, customer

consumption patterns, economic conditions and impacts of energy transition.

17. Subsequently, Enbridge Gas must consider the appropriate quantity of upstream
transportation and storage assets required to meet the annual, seasonal, and
design day demands of sales service and bundled DP customers. The Gas Supply
Plan does not include any excess assets, only those necessary to meet firm

customer requirements.

18. Enbridge Gas optimizes existing storage and transportation assets to determine the
optimal mix of commodity purchases and storage utilization to meet its forecasted
demand requirements and identify any shortfalls in upstream assets.

19. The final step in the planning process is the execution of the Gas Supply Plan which
includes the evaluation of transportation, supply, and storage options. This evaluation
must have a long-term strategic focus, taking into consideration future growth and
asset requirements by analyzing each decision as part of a balanced portfolio which
adheres to the guiding principles. Enbridge Gas will execute on its Gas Supply Plan
by contracting for any assets required, then implementing a layered approach to
procuring supply at various points. Supply purchase decisions are made regularly



Filed: 2022-10-31
EB-2022-0200
Exhibit 4

Tab 2

Schedule 1

Plus Attachments
Page 8 of 28

throughout the year to allow Enbridge Gas to continuously update its supply purchase

plan to account for changes in market conditions and customer demands.

20. Figure 1 summarizes this planning process.

Figure 1: Annual Gas Supply Planning Process

Review Prior

Year Gas

/ Supply Plan \
Execute Gas Forecast
Supply Plan Annual
PRY Demand

Produce Gas Foreast

Design Day
Supply Plan - Demand
o —

21. Each year, the Gas Supply Plan is finalized and receives executive approval in the
third quarter. The results of the Gas Supply Plan are communicated to key
stakeholders throughout Enbridge Gas to support ongoing operations.

22. With OEB approval, beginning in 2024, Enbridge Gas will create and operationalize

the Gas Supply Plan as one integrated utility without separate rate zones for EGD,

Union North and Union South.
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1.4. Gas Supply Plan

23. The 2024 Test Year Gas Supply Plan and 2023 Bridge Year Gas Supply Plan were
completed in the second quarter of 2022 and use a monthly commodity price
forecast based on the April 1, 2022, QRAM commaodity price, provided at
Attachment 2, and upstream transportation tolls in effect as of April 30, 2022,
provided at Attachment 3. Tolls on the TransCanada Mainline are subject to the
2021 to 2026 Canadian Mainline Settlement Agreement and tolls beyond that

period will be subject to review by the Canada Energy Regulator.

24. The 2023 Gas Supply Plan is based on OEB-approved methodologies including

demand forecasting and design day methodologies, as well as existing rate zones.

25. The annual demand and supply balance for the 2024 Test Year compared to the
2023 Bridge Year is provided in Table 1.
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Comparison of Annual Gas Supply / Demand Position

2023 2024
2024 Test
Line Over/(Under)
No. Particulars (TJ) Bridge Year Test Year 2023 Bridge
(a) (b) (c) = (b-a)
Demand
1 Total Demand 764,328 772,904 8,576
Supply

2 Appalachia 100,125 100,399 274

3 Chicago 71,242 71,438 195

4 Niagara 80,651 80,923 273

5 Ontario / Dawn (1) 132,639 126,720 (5,920)

6 U.S. Mid-Continent 21,950 22,011 60

7 Unsecured 41 7,056 7,015

8 Western Canadian Sedimentary Basin 114,640 118,685 4,046

9 Total System Supply 521,288 527,231 5,943

10 Direct Purchase Deliveries 244,120 245,246 1,126

11 Storage (Injection) / Withdrawal (1,080) 427 1,507

12 Total Supply 764,328 772,904 8,576
Note:

(1) Includes local production and delivered supply.

26. The design day demand and supply balance is provided at Attachment 4. Table 2

provides a comparison of the design day demand for the 2024 Test Year compared
to the 2023 Bridge Year. The design day demand for 2024 in Table 2 differs from
the design day demand provided at Exhibit 4, Tab 2, Schedule 3, Table 3 as Table
2 excludes unbundled customer design day demands and includes fuel and Union

North t-service customer design day demands.
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Table 2
Comparison of Design Day Position

2023 2024
2024 Test
Line Over/(Under)
No. Particulars (TJ/d) Bridge Year Test Year 2023 Bridge
(a) (b) (c) = (b-a)
1 Design Day Demand 7,945 8,062 118
Supply
2 Great Lakes 21 21 0
3 In-franchise Supply 5,277 5,032 (246)
4 NEXUS 106 158 53
5 Panhandle 60 60 0
6 TCPL Long Haul 354 358 4
7 TCPL Short Haul 1,454 1,454 0
8 TCPL STS 519 519 0
9 Vector 106 311 206
10 Total 7,897 7,914 17
11 Supply Excess / (Shortfall) (47) (148) (101)

27. In the 2024 Test Year (Attachment 4, page 2, line 12), there is a 157.6 TJ/d
shortfall in the Enbridge CDA, 11.1 TJ/d excess in the Enbridge EDA and 1.8 TJ/d
shortfall in the Union WDA. The excess upstream assets in the Enbridge EDA will
be used to reduce the shortfall in the Enbridge CDA. The remaining shortfall in the
Enbridge CDA is planned to be managed with third-party services and will be
reviewed on an annual basis. The Union WDA shortfall is planned to be managed
with a combination of long-haul transportation and third-party services. For
purposes of determining 2024 Rates, Enbridge Gas has included estimated costs of
upstream assets required to meet the above-described shortfalls which have been
included in the Gas Cost to Operations Schedule provided at Attachment 1. As

outlined above, any difference between estimated and actual costs will be
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addressed through the disposition of variance account balances in the applicable
QRAM proceeding. No contracting decisions will be made until there is an OEB
decision on this Application. Enbridge Gas will continue to monitor any shortfalls
and will use the best available information at that time to make any contracting
decisions. Enbridge Gas will continue to follow the OEB gas supply planning

process and file decisions according to the requirements under the Framework.

28. The following sections outline the gas supply sources, transportation paths and
storage targets used by Enbridge Gas in the 2024 Gas Supply Plan.

Commodity Portfolio

29. Enbridge Gas procures supply on behalf of its sales service customers. The
commodity portfolio reflects many years of planning which leverages much of the
North American natural gas supply market, including supply from sources in the
Western Canadian Sedimentary Basin, Dawn, Chicago, Niagara, U.S. Mid-
Continent, and the Appalachian Basin. These supply sources, along with the
Enbridge Gas transportation contracts which move gas supplies to both the
distribution system and storage assets, have resulted in a commodity portfolio

which is diverse, flexible, reliable, and cost-effective.

30. Figure 2 provides an illustration of the sources of supply for sales service
customers in the Gas Supply Plan for the 2024 Test Year.
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Figure 2: 2024 Sources of Supply
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31. Within the commodity portfolio, Enbridge Gas procures renewable natural gas
(RNG) as part of the OEB-approved Voluntary RNG Program’. As indicated in the
2022 Annual Update, Enbridge Gas procured 1,000 GJ of RNG using funds
collected in this program to cover the cost premium of RNG over conventional
natural gas. Enbridge Gas has proposed changes to this program to facilitate
procuring additional RNG into the commaodity portfolio as provided at Exhibit 4, Tab
2, Schedule 7. As these costs are not anticipated until 2025, they have not been

included in the 2024 Test Year Forecast.

32. Within the commodity portfolio, Enbridge Gas also procures hydrogen as part of
the OEB-approved Low Carbon Energy Project® (LCEP), which began blending
hydrogen in October 2021. Enbridge Gas procured the equivalent of 143 GJ of
hydrogen in 2021 and the equivalent of 1,125 GJ through the first half of 2022.
There were no additional gas costs associated with the purchase of this hydrogen.
Further details on Enbridge Gas'’s plans for hydrogen are provided at Exhibit 4, Tab
2, Schedule 6.

7 EB-2020-0066.
8 EB-2019-0294.
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Transportation Portfolio

33. Enbridge Gas holds a diverse portfolio of transportation contracts to meet the
design day needs of each delivery area. The transportation portfolio of firm services
provides direct and secure access to a diverse group of supply basins and market
hubs across North America.

34. Attachment 5 is a visual representation of the combined transportation contracts
that Enbridge Gas holds to serve its delivery areas. A complete listing of the
transportation capacity currently contracted is provided at Attachment 3.

35. Enbridge Gas uses transportation capacity on the Dawn Parkway System to
transport supply from Dawn to serve the Enbridge CDA and Enbridge EDA. Prior to
rebasing, the cost of the Dawn Parkway System transportation was charged to the
EGD rate zone by the Union rate zones to recognize the contracts that existed
between EGD and Union prior to amalgamation. Upon rebasing, the Dawn Parkway
System costs are no longer treated as gas supply costs of the EGD rate zone and
will instead be part of rate base and recovered within delivery rates. This change in
2024 has been reflected in the gas costs (Attachment 1). Similarly, there is an
offsetting reduction in regulated revenue provided at Exhibit 3, Tab 4 Schedule 1,
relating to storage and transportation revenue and upstream transportation
optimization.

36. Enbridge Gas holds third-party transportation contracts that are used to meet in-
franchise demands on the distribution system for both sales service and DP
customers. Enbridge Gas proposes to allocate the costs of these transportation
contracts, provided in Table 3, to in-franchise rate classes for recovery in delivery

rates consistent with purpose of the contracts. This proposal is consistent with
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Union’s approach for the costs of the two St. Clair Pipelines L.P. contracts that are
recovered in in-franchise delivery rates. Further contract details are provided at

Attachment 3.
Table 3
Other Third-Party Transportation Contracts
Line Contract
No. Particulars (GJ/d) Path Quantity

(a)

Upstream Pipeline/Transportation Service

Centra Transmission Holdings Inc. & Centra

1 Pipelines Minnesota Inc. Sprague to Union MDA 5,813
2 TransCanada Pipeline Kirkwall to Union CDA 135,000
3 TransCanada Pipeline Dawn to Union ECDA 8,000
4 St. Clair Pipelines L.P. St. Clair Crossing 214,000
5 St. Clair Pipelines L.P. Bluewater Crossing 127,000
6 2193914 Canada Limited Vaughan to Lisgar 244,265

37. The Centra Transmission Holdings Inc. & Centra Pipelines Minnesota Inc.
contracts allow for deliveries of gas into Fort Frances within the Union MDA. The
Kirkwall to Union CDA contract supports the delivery of gas into the Hamilton
System and Brantford Nanticoke System and are fully utilized on the design day.
The Dawn to Union ECDA contract is required by TransCanada to maintain flow
into Enbridge Gas’s system in Burlington. The St. Clair Pipeline capacity for both St.
Clair and Bluewater river crossings are required to support imports of gas from the
international border into Enbridge Gas'’s system. Finally, the capacity contracted
with 2193914 Canada Limited is required to move gas to Brampton and the Greater

Toronto Area on the design day.
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Storage Portfolio

38. The inclusion of storage assets in the Gas Supply Plan provides a cost-effective,

reliable, and secure alternative to purchasing commodity when required by

customers, which is consistent with the OEB’s guiding principles.

39. In accordance with the Natural Gas Electricity Interface Review (NGEIR) Decision®

40.

41.

42.

and confirmed in the OEB’s Decision and Order regarding the amalgamation of
EGD and Union and the associated rate-setting mechanism°, the amount of cost-
based storage reserved for EGD rate zone customers is 99.4 PJ and 100 PJ is
reserved for Union rate zone customers for a combined 199.4 PJ for all Enbridge

Gas in-franchise customers'!.

Previously, Union rate zone customers had excess utility storage space that was
sold short term at market-based rates. Beginning in 2024, the excess utility storage
space that previously existed in the Union rate zones will be used to serve all

Enbridge Gas in-franchise customers.

The storage space required for sales service and bundled DP customers, under
weather normal conditions, is determined using the aggregate excess methodology.
This methodology calculates the difference between forecasted winter demand
(November 1 through March 31) and the annual average daily demand for a 151-

day period. The result is the required storage space allocation.

Aggregate Excess = Forecasted Winter Consumption — [(Total Annual Consumption
x 151/365)]

® EB-2005-0551, Decision with Reasons, November 7, 2006.
10 EB-2017-0306/0307, OEB Decision and Order, August 30, 2018.
" Included in this amount is 15 PJ of capacity for t-service customers.
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In addition to calculating aggregate excess for sales service and bundled DP
customers, the storage requirement also includes cost-based service contracted by
Union South t-service customers. The following four storage allocation
methodologies are used to calculate the maximum storage space available to
contract for by Union South t-service customers:

a) Aggregate excess;

b) 15 x obligated daily contract quantity (DCQ);

c) Peak hourly consumption x 24 x 4 days; or,

d) Contract demand x 10.

As provided at Exhibit 4, Tab 2, Schedule 4, Union planned for operational
contingency requirements within its portfolio of cost-based storage in addition to the
storage requirements determined by the aggregate excess calculation. EGD
managed operational contingency requirements through cost-based storage
injection and withdrawal targets rather than procuring incremental storage space for
operational contingency purposes. Effective 2024, Enbridge Gas plans to adopt the
approach of managing operational contingency using cost-based storage inventory
targets and has incorporated the storage space and molecule requirements
provided at Exhibit 4, Tab 2, Schedule 4 in the Gas Supply Plan. Within the portfolio
of storage space and gas inventory, both space and molecules are held in reserve
so that these assets are available for operational contingency purposes; 4.8 PJ of
storage space are held for operational contingency on November 1 each year and
10.8 PJ of gas supply inventory is reserved on March 31 each year. As a result,
these storage space and inventory amounts reduce the assets available to meet in-
franchise demand requirements accordingly.
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45. Table 4 illustrates the 217.7 PJ of in-franchise storage space requirements that
have been included in proposed rates for 2024 as well as the 10 PJ of storage
recommended by ICF that was not included in rates for 2024. The total storage
space of 217.7 PJ was determined using the aggregate excess calculation of 202.7
PJ and t-service storage requirement of 15 PJ. As provided in Section 2, Enbridge
Gas plans to hold 10 PJ of market-based storage in addition to the 18 PJ reflected
in 2024 Rates. Due to the timing of the engagement with ICF, Enbridge Gas was
not able to include the costs related to the additional 10 PJ of market-based storage
in 2024 Rates and therefore is requesting OEB approval of the annual incremental
costs over the IR term that will be recovered in the Market-Based Storage Variance

Account.
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2023 2024
Line
No. Particulars (PJ) Bridge Year Test Year
(a) (b)
In-franchise Storage in Rates
1 Aggregate Excess 197.9 202.7
2 T-Service Storage 14.9 15.0
3 Operational Contingency 9.5 N/A2
4 Total Storage in Rates 222.3 217.7
Cost-Based Storage in Rates
5 Dawn (1) 96.5 100.0
6 Tecumseh 99.4 99.4
7 Crowland 0.3 0.3
8 Total Cost-Based Storage 196.2 199.7
Market-Based Storage
9 Market-Based Storage in Rates 26.1 18.0
10 Total Storage in Rates 222.3 217.7
11 Incremental Storage Space (2) - 10.0
12 Total Storage Space 222.3 227.7
Notes:

(1) 2023 includes excess utility space.
(2) Based on ICF analysis in Section 2.

46. The impact of the storage deliverability proposal provided at Exhibit 4, Tab 2,

Schedule 5, is a 0.3 PJ loss in deliverability on the design day. At this time,

2 As noted above, effective January 1, 2024, Enbridge Gas will utilize cost-based storage injection
and withdrawal targets rather than procuring incremental storage space for operational contingency

purposes.
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Enbridge Gas does not plan to purchase incremental storage capacity to account

for the loss of deliverability and will instead rely upon supply purchases at Dawn to
replace the deliverability shortfall. As part of the execution of the Gas Supply Plan,
Enbridge Gas will continue to monitor inventory positions and will make purchasing

decisions as needed.

47. Enbridge Gas proposes to hold a total of 28 PJ of market-based storage for April 1,
2024, which is an increase of 1.9 PJ from the 2023 Bridge Year market-based
storage volume. This includes 18 PJ from Table 4, line 9 and 10 PJ from Table 4
line 11 (see Section 2 for further details on the ICF recommendation). Each year
Enbridge Gas conducts a blind request for proposal process to acquire market-
based storage services. The actual cost of procuring this market-based storage will
be captured through the Market-Based Storage Variance Account.

1.5. Gas Cost to Operations and Gas Supply Volumes

48. Attachment 1, pages 1-2 provides a summary of 5 years of historical gas costs, as

well as the forecast of gas costs for the 2022 Estimate, 2023 Bridge Year and 2024
Test Year.

49. The summary of gas costs provided at Attachment 1, pages 1-2 provides details of
supply, transport and other gas costs and adjustments. The other gas costs and
adjustments include the following components:

a) Gas deferral adjustment is comprised of variances between the actual gas
supply costs and the forecast gas supply costs that underpin the rates
approved in the QRAM. The gas supply cost variances are recorded in the
PGVA for the respective rate zones for the years 2017 to 2023;



b)

f)

g)
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Storage (injection)/withdrawal costs are comprised of the cost associated
with the net injections to/withdrawals from storage to balance the difference
between annual gas supply and annual demand;
Market-based storage costs are comprised of storage costs incurred for the
storage capacity to required to meet in-franchise storage requirements;
Parkway delivery commitment incentive (PDCI) costs are comprised of the
amount paid to DP customers with a Parkway delivery obligation to
recognize the incremental costs incurred by customers to deliver gas at
Parkway. A description of PDCI is provided at Exhibit 4, Tab 7, Schedule 1;
Dawn Parkway transportation costs pertain to the transportation
requirements on the Dawn Parkway System for the in-franchise customers in
the EGD rate zone. As provided in Section 1.4, the Dawn Parkway
transportation costs will no longer be treated as gas supply costs of the EGD
rate zone and will instead be part of rate base and recovered within delivery
rates in 2024,
Transportation optimization are costs relating to optimizing upstream
transportation assets. The corresponding revenues are provided Exhibit 3,
Tab 4, Schedule 1;
Other adjustments is comprised of adjustments such as UDC prospective
recovery, heat value adjustments and foreign exchange adjustments;
Cap and trade/federal carbon is comprised of federal carbon facility costs
associated with transmission and storage;
Unregulated costs include the elimination of the gas costs associated with
unregulated UFG, compressor fuel, company use and federal carbon facility
costs; and
Affiliate adjustment includes the elimination of the gas costs associated with

the Dawn Parkway transportation costs as discussed in part (e).



Filed: 2022-10-31
EB-2022-0200
Exhibit 4

Tab 2

Schedule 1

Plus Attachments
Page 22 of 28

50. Attachment 1 also includes the details of the proposed cost consequences of the
2024 Gas Supply Plan, including the forecast gas supply, transportation and
storage costs, the calculation of load balancing costs for 2024 as well as a

comparison of gas supply and demand for 2024 system gas forecast.

51. Attachment 7 provides five years of historical gas supply volumes, as well as the
forecast for the 2022 Estimate, 2023 Bridge Year and 2024 Test Year.

52. Year-over-year variances for gas cost to operations are driven primarily by changes
in purchase volumes (which are the result of variances in demand, largely driven by
weather), natural gas market prices, and the gas supply portfolio. Volume variances
and changes to the gas supply portfolio between 2019 and 2022 are discussed in
the Enbridge Gas 5 Year Gas Supply Plan'® and each of the subsequent Annual
Gas Supply Plan Updates™. The proposed 2024 Gas Supply Plan and notable
changes relating to commodity, transportation and storage have been addressed in
Section 1.4.

2. Load Balancing Portfolio Assessment

53. Load balancing is the practice of delivering supply that is above or below average
day demand through the year. Enbridge Gas manages planned load balancing
requirements for system and bundled DP customers through a combination of
withdrawals from and injections into storage and purchases of gas supply at Dawn.
On an actual basis, load balancing requirements may be higher than planned due
to customer demand being above normal. Enbridge Gas will manage these

13 EB-2019-0137.
4 EB-2020-0135, EB-2021-0004, EB-2022-0072.
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unplanned load balancing requirements for system customers only. Unplanned load
balancing requirements may be met through storage withdrawals, incremental
supply purchases, and third-party services. Bundled DP customers will be
responsible for their own unplanned load balancing requirements through their
obligation to meet their checkpoints at the end of February and September each

year. More information on DP customer load balancing requirements is provided at
Exhibit 8, Tab 4, Schedule 3.

Enbridge Gas agreed to provide more information on its use of storage within in its
load balancing portfolio as part of the 2024 Rebasing proceeding during the 2021
Annual Update, and subsequently during the Settlement Proposal for the 2020
Utility Earnings and Disposition of Deferral and Variance Account Balances

Applications:

In connection with the settlement of this item, Enbridge has agreed to
file evidence in its rebasing application (for rates as of January 1,
2024, which will include requests for approvals for the pass-through of
gas supply costs) demonstrating that it has fully considered the
opportunity to reduce storage costs through inclusion, as part of its
load balancing portfolio, of cost-effective market-based alternatives to
the purchase of third-party storage. That evidence will include
consideration of: (i) the cost of delivered supply (including the
commodity cost) in winter in lieu of contracting for additional storage:
versus (ii) the cost (savings) of buying gas in summer and the
associated additional storage and related costs required to store and

redeliver that gas in the winter.

15 EB-2021-0149, Settlement Proposal, October 4, 2021, pp. 11-12.
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55. In response, Enbridge Gas engaged ICF to assist with the evaluation of the
appropriate mix of storage as compared to delivered supply in the winter as part of

its load balancing portfolio. The ICF Report is provided at Attachment 6.

56. The starting point for the ICF analysis is based on Enbridge Gas'’s load balancing
requirements calculated using aggregate excess and a weather normal demand
forecast resulting in approximately 203 PJ of storage required for 2024 (see Table
4, line 1). In order to evaluate the economic impact of changes to Enbridge Gas’s
storage portfolio compared to winter commodity purchases, ICF evaluated the
impact of different levels of storage capacity and delivered services on total supply

portfolio costs using various commodity pricing scenarios.

57. ICF evaluated the economic impacts of Enbridge Gas holding 198 PJ of total
storage, which is 5 PJ less than the 2024 aggregate excess requirement of 203 PJ.
ICF concluded that this scenario resulted in average annual portfolio cost increases
between $0.2 million to $11 million, depending on the weather scenario evaluated
as provided at Attachment 6, Exhibit 3-1.

58. ICF also evaluated multiple scenarios under which Enbridge Gas held various
levels of storage equal to and above the 203 PJ calculated using aggregate excess.
In Attachment 6, Exhibit 4-9, ICF concluded that holding storage above aggregate
excess would result in average annual portfolio cost reductions in all weather

scenarios evaluated.

59. As a result, in Attachment 6, page 46, ICF recommends that in addition to the 203
PJ storage requirements calculated using the aggregate excess methodology,
Enbridge Gas should consider adding incremental market-based storage of 10 PJ
over the IR term:
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ICF recommends the 10 PJ of incremental storage capacity as the
best balance between the projected value of the incremental storage
capacity to minimize gas supply costs, the value of reducing gas cost
uncertainty and volatility, and the reliability benefits provided by
storage capacity, and the fixed cost commitments needed to contract
for the storage capacity.

60. In addition to economic benefits of holding incremental storage, on page 46, ICF

61.

also highlights other benefits to the Gas Supply Plan resulting from holding

incremental storage:

In addition, the incremental storage capacity would increase system
reliability and resiliency and is expected to lead to additional cost
savings due to the flexibility in gas purchase timing facilitated by the

incremental storage capacity.

As noted above, Enbridge Gas has reflected a total of 217.7 PJ of storage in 2024
gas costs, which consists of 199.7 PJ of cost-based storage and 18 PJ of market-
based storage. However, based on ICF’s recommendation, Enbridge Gas is
seeking OEB approval for cost consequences related to holding an additional 10 PJ
of market-based storage throughout the IR term. This would result in Enbridge Gas
contracting for a total of 28 PJ of market-based storage in 2024. The difference
between the proposed amount of market-based storage of 28 PJ and the amount
included in 2024 gas costs is proposed to be included in the Market-Based Storage
Variance Account. The estimated cost of an incremental 10 PJ of storage is $10
million; however, this will be partially offset by approximately $6 million of
commodity savings as a result of holding this incremental storage. The net impact

of this proposal is estimated to be an additional $4 million annually on a planned
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basis over the IR term, which results in minimal® bill increases for the typical
residential sales service customer. As referenced above, the estimated savings of
$6 million are based on a weather normal scenario. As outlined in the ICF Report,
the economic benefits related to this incremental storage are increased when
evaluated under different pricing scenarios which more than offset the cost of the

storage.

62. On a planned basis, the Enbridge Gas supply purchases continue to be weighted
within the year to winter purchases. Enbridge Gas plans to use purchases at Dawn
to meet planned load balancing requirements in the winter months. In addition, a
significant portion of unplanned load balancing requirements will also be met using
purchases at Dawn beyond planned winter amounts. Gas purchases are not as
flexible as storage services for changes within the day and carry additional risk with
respect to pricing and availability of supply. For this reason, Enbridge Gas uses a
combination of winter supply purchases, peaking services, and the deliverability
available from both cost-based and market-based storage. This diversified portfolio
results in a reliable and cost-effective suite of assets to support customer load

balancing requirements.

3. QRAM & Gas Supply Variance Accounts

63. Enbridge Gas uses the QRAM to set reference prices for commodity and upstream
transportation. The existing QRAM process for the EGD and Union rate zones was
reviewed and approved as part of the QRAM review'”. In order to align with the

harmonization to a single Gas Supply Plan and a harmonized reference price, as

6 | ess than 25 cents per year for the average sales service customer.
7 EB-2008-0106.
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provided at Exhibit 4, Tab 2, Schedule 2, Enbridge Gas will harmonize and

consolidate the QRAM schedules for the amalgamated utility.

64. The harmonized QRAM will include:
a) Determination of a common weighted average reference price;
b) Gas supply deferral and variance accounts (QRAM);
c) Updates on upstream toll and tariff changes, as approved by applicable
regulatory bodies;
d) Updates to the return on working capital (gas in storage) to reflect the impact
of reference price changes; and

e) An efficient, consistent, and mechanical filing and approval process.

65. The weighted average reference price calculation is derived from the weighted
average cost of the harmonized gas supply portfolio based upon a 21-day average
of various indices for a 12-month forecasting period. The methodology for reference
price adjustment and forecast period is currently aligned for both EGD and Union
rate zones. Details on the harmonized reference price are provided at Exhibit 4,
Tab 2, Schedule 2.

66. The gas supply variance accounts provide the means of tracking and clearing
variances between the forecast cost of gas and the actual cost of gas. The
associated variances will be recorded in the harmonized gas supply deferral and
variance accounts to ensure customers and Enbridge Gas are held whole with
respect to cost of gas. Details of the harmonized gas supply deferral and variance
accounts are provided at Exhibit 9, Tab 1, Schedule 2.

67. Enbridge Gas is proposing to consolidate the existing UDC deferral account used

to track costs for Union rate zone customers into a harmonized Third-Party



Filed: 2022-10-31
EB-2022-0200
Exhibit 4
Tab 2
Schedule 1
Plus Attachments
Page 28 of 28
Transportation Variance Account which will facilitate the recovery of variances
between costs included in rates and actual costs of upstream transportation,
including costs related to unutilized capacity. This proposal does not result in a
change to the total costs that are recovered from ratepayers but rather the timing of
recovery of variances associated with unutilized capacity. The Third-Party
Transportation Variance Account will be disposed on a quarterly basis within
QRAM. This allows for more timely alignment between costs and expenses for
customers. The key function of the UDC deferral account was to track cost recovery
and drivers to allocate the costs of actual unutilized capacity appropriately between
rate zones. With the proposed single rate zone, this allocation will no longer be
necessary. For further information on consolidation of the UDC deferral account,

please see Exhibit 9, Tab 1, Schedule 2.

Implementation

68.

69.

The evidence in this Exhibit assumes the costs are effective January 1, 2024.
However, given the timing of an OEB decision, adjustments to the Gas Supply Plan
as a result of the Application will not be effective until November 1, 2024, as this
would be the first opportunity to procure assets based on approval from the OEB.
As provided in Section 1.3 above, the Gas Supply Plan is created in the spring and
approved in the third quarter of each year. This aligns with the Enbridge Gas
corporate budget cycle and allows sufficient time to procure any required assets to

be effective November 1.

Any variances from the amounts included in rates and the actual amounts incurred
from January 1, 2024, to November 1, 2024, will be addressed through the
disposition of the gas supply deferral and variance account balances in the

applicable proceedings.
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Summary of Gas Costs
2017 2018 2019 2020 2021 2022 2023 2024
Line
No. Particulars ($ millions) Utility Actual Actual Actual Actual Actual Estimate Bridge Year Test Year
(a) (b) (c) (d) (e) (f) (9) (h)
Supply
1 Western Canadian Sedimentary Basin EGI 207.3 198.4 2544 276.4 455.0 335.8 525.7 544.5
2 Ontario / Dawn EGI 540.4 932.7 713.8 357.8 585.9 554.0 704.8 686.9
3 Appalachia EGI 0.0 81.9 288.8 192.5 364.1 325.7 4731 487.9
4 Niagara EGI 278.3 292.2 2481 194.5 344.9 281.6 432.5 398.2
5 Chicago EGI 4771 353.3 172.2 120.4 243.3 295.9 383.7 391.1
6 U.S. Mid-Continent EGI 49.1 42.0 36.5 37.7 95.0 82.3 1171 117.5
7 Michigan EGI 143.0 96.2 0.0 0.0 0.0 0.0 0.0 0.0
8 Gulf Coast EGI 24.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 Third-party Services EGI 1.0 5.0 8.4 0.2 0.2 0.1 0.0 0.0
10 Unsecured EGI 0.0 0.0 0.0 0.0 0.0 0.0 0.3 44.8
11 Total Supply Costs - EGI 1,720.9 2,001.7 1,7222 1,179.5 2,088.2 1,875.4 2,637.3 2,670.8
Transportation
12 TCPL Long Haul EGI 198.6 200.6 184.1 180.3 156.8 157.2 158.8 171.9
13 TCPL Short Haul EGI 203.3 207.6 139.8 133.2 168.0 174.9 178.1 187.6
14 Nexus EGI 0.0 20.4 119.5 118.5 116.2 105.4 104.9 105.0
15 Vector EGI 38.2 28.5 21.7 21.7 21.3 24.8 235 23.7
16 U.S. Mid-Continent EGI 10.6 9.7 10.5 20.5 22.1 22.9 19.4 194
17 Nova EGI 9.3 10.1 12.1 8.1 8.4 7.9 8.2 8.2
18 Great Lakes EGI 0.0 0.0 1.4 8.0 8.0 6.7 6.5 6.5
19 Centra Pipelines EGI 1.3 1.3 1.3 1.3 1.3 14 14 1.4
20 Michigan EGI 3.2 3.0 0.0 0.0 0.0 0.0 0.0 0.0
21 Gulf Coast EGI 21 (0.0) 0.0 0.0 0.0 0.0 0.0 0.0
22 Other Transportation EGI 3.2 3.4 3.2 2.4 3.8 3.6 4.3 3.9
23 Total Transportation Costs - EGI 469.8 484.6 493.6 494.0 505.9 504.7 505.2 527.6
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Summary of Gas Costs (Continued)
2017 2018 2019 2020 2021 2022 2023 2024
Line
No. Particulars ($ millions) Utility Actual Actual Actual Actual Actual Estimate Bridge Year Test Year
(a) (b) (c) (d) (e) (f) (9) (h)
Other Gas Costs & Adjustments
24 Gas Deferral Adjustment EGI 23.4 (296.5) 24.8 26.2 (465.9) (50.9) (121.0) 0.0
25 Storage (Injection) / Withdrawal EGI 117.4 32.3 35.3 89.4 4.8 122.9 53.5 7.4
26 Market-Based Storage (1) EGI 18.3 19.4 201 21.5 21.0 18.2 19.6 13.2
Parkway Delivery Commitment
27 Incentive EGI 15.9 13.0 13.1 13.3 141 13.1 14.8 17.6
28 Dawn to Parkway Transportation EGI 94.5 105.3 116.4 110.2 110.2 118.6 116.9 0.0
29 Transportation Optimization EGI 2.1 2.8 2.3 1.0 1.7 0.0 0.0 0.0
30 Other Adjustments EGI (10.1) 71.8 6.8 13.2 (0.1) 18.1 5.0 0.0
31 Cap and Trade / Federal Carbon EGI 586.0 371.5 1.3 3.7 5.0 0.0 0.0 0.0
32 Less: Unregulated Costs EGI (0.6) (1.4) (3.6) (0.9) (3.3) (4.2) (5.2) (8.6)
33 Less: Affiliate Adjustment EGI (15.6) (16.8) (167.0) (169.9) (171.2) (175.8) (178.9) 0.0
34 Total Gas Costs & Adjustments - EGI 831.4 301.3 49.5 107.8 (483.6) 59.9 (95.2) 29.6
35 Total Utility Cost of Gas EGI 3,0221 2,787.7 2,265.3 1,781.3 2,110.6 2,440.1 3,047.3 3,228.0
Note:

(1)

2024 does not include costs associated with incremental 10 PJ related to the ICF recommendation as discussed in Section 2.
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Line
No.  Particulars Supply (TJ) Supply (10°m?®)  Gas Costs ($000s)
(a) (b) (c)
Supply
1 Western Canadian Sedimentary Basin 118,685 3,036,983 520,433
2 Ontario / Dawn 126,720 3,242,569 667,501
3 Appalachia 100,399 2,569,061 487,894
4 Chicago 71,438 1,827,986 391,116
5 Niagara 80,923 2,070,700 398,241
6 U.S. Mid-Continent 22,011 563,217 117,460
7 Unsecured 7,056 180,546 38,583
8 Total Supply Costs (1) 527,231 13,491,062 2,621,228
Transportation Costs - System Gas
10 TCPL Niagara 15,218
1M Nexus 105,008
12 Vector 23,678
13 U.S. Mid-Continent 19,421
14 Nova 8,222
15 Great Lakes 6,528
16  Total Transportation Costs - System Gas 178,075
17 Total Supply and Transportation Costs - System Gas 527,231 13,491,062 2,799,304
Note:

(1)

2024 Total Supply Costs per page 1, column (h), line 11, excluding upstream transportation fuel costs and load balancing
and peaking costs per column (c), lines 10 and 12, respectively, ($2,670.8 million - $26.0 million - $23.6 million = $2,621.2

million).



2024 Gas Costs to Operations

Filed: 2022-10-31
EB-2022-0200
Exhibit 4

Tab 2

Schedule 1
Attachment 1
Page 4 of 6

Line
No. Particulars Supply (TJ) Supply (10°m°) Gas Costs ($000s)
(a) (b) (c)

1 Total Supply and Transportation Costs - System Gas 527,231 13,491,062 2,799,304

2 Storage (Injection) / Withdrawal - System Gas 858 35,580 7,383

3 Total Gas Costs - System Gas 528,089 13,526,642 2,806,687

4 Transportation Costs and Transportation Fuel Costs - Third Party

5 TCPL Long Haul 171,885

6 TCPL Short Haul 172,350

7 Centra Pipelines 1,407

8 Other Transportation 3,867

10 Upstream Transporation Fuel Costs 26,017

11 Total Transportation Costs and Transportation Fuel Costs - Third Party 375,527
Other Gas Costs

12 Load Balancing & Peaking (1) 23,591

14 Market Based Storage Costs (2) 13,246

15 Parkway Delivery Commitment Incentive (PDCI) 17,612

16 Total Other Gas Costs 54,449
Total Forecasted Gas Costs 3,236,662

17 Less: Unregulated Adjustment

18 Company Use 224

19 Unaccounted For Gas (UFG) 5,863

20 Compressor Fuel 2,545

21 Total Unregulated Adjustment 8,631

22 Total Utility Forecasted Gas Costs 3,228,031

Notes:

(1)
()

Page 5, line 8.

Amount does not include costs associated with incremental 10 PJ related to the ICF recommendation as discussed in Section 2.
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Total

Notes:
(1)
(2)

Days in Month

Supplies (TJ)

Average Day Demand Per Month (TJ)
Average Purchases Variance (TJ)

Dawn Forecasted Price ($/GJ)

Price Variance - Load Balancing ($000s) (1)
Demand Cost - Load Balancing ($000s)
Total Load Balancing Costs ($000s) (2)

Line 4 x line 5.
Line 6 + line 7.

(@)
31

20,379
10,699

Oct
()

31

10,440
10,699

(m)
365

126,314
126,314

9,680

(259)

0

5.742
55,588

524

5.050
(1,306)

513

17,390

6,201

56,112

(793)

23,591
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Line
No.  Particulars Supply / Demand (TJ) Supply / Demand (10°m°)
(a) (b)
Supplies To Operations
1 Supplies (1) 527,231 13,491,062
2 Storage (Injection) / Withdrawal - System Gas (2) 858 35,580
3 Total Supplies 528,089 13,526,642
Demand Forecast
4 System Gas (3) 513,276 13,147,613
5 Company Use & Other 774 19,798
6 Unaccounted For Gas (UFG) 11,825 302,578
7 Compressor Fuel 7,510 192,172
8 Customer Supplied Fuel (5,296) (135,518)
9 Total System Requirements 528,089 13,526,642
Notes:

(1)
(2)
©)

Page 4, column (a), line 1.
Page 4, column (a), line 2.

Exhibit 3, Tab 3, Schedule 1, Attachment 8, page 14, column (d), line 36.
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Monthly Pricing Information
21 Day 21 Day 21 Day
Average 21 Day 21 Day 21 Day 21 Day Average Average 21 Day 21 Day
Empress  Average Average Average Average Dominion Panhandle Average Average US
CGPR  NIT AECO NYMEX Chicago Dawn South Fieldzone Niagara Exchange
Line
No. Particulars $CAD/GJ $CAD/GJ $US/MMBtu $US/MMBtu $US/MMBtu $US/MMBtu $US/MMBtu $US/MMBtu $CAD/$USD
(a) (b) (c) (d) (e) (f) (9) (h) (i)
1 January 2023 4.9700 4.5367 4.8813 5.4409 4.7590 4.1478 4.8687 4.4615 1.2731
2 February 2023 4.9016 4.4686 4.7221 5.2634 4.6910 4.0358 4.7188 4.3850 1.2733
3 March 2023 4.3837 3.9508 4.2983 4.3353 4.3362 3.6312 4.3882 4.0314 1.2735
4 April 2022 4.5135 4.1029 4.4049 4.2562 4.3229 3.7333 3.9331 4.0248 1.2718
5 May 2022 4.3905 3.9801 4.4225 4.1861 4.2608 3.5814 3.8620 3.9647 1.2719
6 June 2022 4.3750 3.9647 4.4658 4.2052 4.2286 3.6094 3.9218 3.9372 1.2720
7 July 2022 4.4055 3.9954 4.5166 4.2386 4.2177 3.6053 4.0010 3.9166 1.2720
8 August 2022 4.2175 3.8077 4.5253 4.2480 4.2217 3.5066 3.9985 3.9176 1.2722
9 September 2022 4.3011 3.8913 4.5076 4.2037 4.1850 2.7625 3.9734 3.8801 1.2724
10 October 2022 4.4234 4.0138 4.5300 4.2512 4.1864 2.7038 3.9782 3.8857 1.2726
11 November 2022 4.6952 4.2614 4.6185 4.5020 4.3881 3.4554 4.6898 4.0917 1.2729
12 December 2022 4.8917 4.4581 4.7798 4.9759 4.6004 3.8122 4.7973 4.3075 1.2731
13 Average 4.5390 4.1193 4.5560 4.5089 4.3665 3.5487 4.2609 4.0670 1.2726
Notes:

(1)
()

21 Day Period: January 31, 2022 - February 28, 2022.
MMBtu to GJ conversion rate: 1.055056 GJ/MMBtu.



November 1, 2022 Upstream Transportation Contract Summary

Filed: 2022-10-31
EB-2022-0200
Exhibit 4

Tab 2

Schedule 1
Attachment 3
Page 1 of 6

Unitized Demand

Line Upstream Pipeline / Transportation Contract Contract Charge
No. Service Primary Receipt Point  Primary Delivery Point Quantity  Units/d Expiry ($Cdn/GJ)
(a) (b) (c) (d) (e) (f)
TransCanada Pipeline
Long Haul

1 Empress to Union NCDA FT Empress Union NCDA 1,412 GJ 31-Oct-2023 1.147
2 Empress to Union EDA FT Empress Union EDA 1,089 GJ 31-Oct-2023 1.347
3 Empress to Union NDA FT Empress Union NDA 4,056 GJ 31-Oct-2023 0.899
4 Empress to Union WDA FT Empress Union WDA 39,880 GJ 31-Oct-2023 0.580
5 Empress to Union WDA FT Empress Union WDA 11,527 GJ 31-Oct-2023 0.580
6 Empress to Union SSMDA FT Empress Union SSMDA 2,700 GJ 31-Oct-2023 0.802
7 Empress to Union SSMDA FT Empress Union SSMDA 12,800 GJ 31-Oct-2023 0.802
8 Empress to Union SSMDA FT Empress Union SSMDA 6,143 GJ 31-Oct-2023 0.802
9 Empress to Union MDA FT Empress Union MDA 4,522 GJ 31-Oct-2023 0.416
10 Empress to Union MDA FT Empress Union MDA 1,043 GJ 31-Oct-2023 0.416
11 Empress to Union EDA FT Empress Union EDA 4,000 GJ 31-Oct-2026 1.347
12 Empress to Union ECDA FT Empress Union ECDA 3,000 GJ 31-Oct-2023 1.218
13 Empress to Emerson 2 FT Empress Emerson 2 21,418 GJ 31-Oct-2023 0.422
14 Empress to NBJ FT - NBJ LTFP Empress North Bay Junction 163,044 GJ 31-Dec-2030 0.930
15 Empress to NBJ FT - NBJ LTFP Empress North Bay Junction 70,000 GJ 31-Dec-2030 0.930
16 Empress to NBJ FT - NBJ LTFP Empress North Bay Junction 5,000 GJ 31-Dec-2030 0.930
17 Empress to NBJ FT - NBJ LTFP Empress North Bay Junction 26,956 GJ 31-Dec-2030 0.930
18 NBJ to Enbridge EDA North Bay Junction Enbridge EDA 163,044 GJ 31-Dec-2030 0.353
19 NBJ to Enbridge EDA North Bay Junction Enbridge EDA 70,000 GJ 31-Dec-2030 0.353
20 NBJ to Enbridge EDA North Bay Junction Enbridge EDA 26,956 GJ 31-Dec-2030 0.353
21 NBJ to Enbridge CDA North Bay Junction Enbridge CDA 5,000 GJ 31-Dec-2030 0.325
22  Total 643,590 GJ
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Unitized Demand

Line Upstream Pipeline / Transportation Contract Contract Charge
No. Service Primary Receipt Point  Primary Delivery Point Quantity  Units/d Expiry ($Cdn/GJ)
(a) (b) (c) (d) (e) (f)
Short Haul

23 Parkway to Union EDA FT Parkway Union EDA 30,000 GJ 31-Oct-2026 0.297
24 Parkway to Union EDA FT Parkway Union EDA 5,000 GJ 31-Oct-2026 0.297
25 Parkway to Union EDA FT Parkway Union EDA 75,000 GJ 31-Oct-2031 0.297
26 Parkway to Union EDA FT (EMB) Parkway Union EDA 25,000 GJ 31-Oct-2031 0.326
27 Parkway to Union EDA FT Parkway Union EDA 181 GJ 31-Oct-2031 0.297
28 Parkway to Union EDA FT Parkway Union EDA 9,105 GJ 31-Oct-2031 0.297
29 Parkway to Union EDA FT Parkway Union EDA 5,000 GJ 31-Oct-2032 0.297
30 Parkway to Union EDA FT Parkway Union EDA 9,128 GJ 31-Oct-2033 0.297
31 Parkway to Union NCDA FT Parkway Union NCDA 661 GJ 31-Oct-2031 0.218
32 Parkway to Union NCDA FT Parkway Union NCDA 439 GJ 31-Oct-2031 0.218
33 Parkway to Union NCDA FT Parkway Union NCDA 887 GJ 31-Oct-2032 0.218
34 Parkway to Union NCDA FT Parkway Union NCDA 2,000 GJ 31-Oct-2032 0.218
35 Parkway to Union NCDA FT Parkway Union NCDA 6,912 GJ 31-Oct-2033 0.218
36 Parkway to Union NCDA FT Parkway Union NCDA 884 GJ 31-Oct-2033 0.218
37 Parkway to Union NDA FT Parkway Union NDA 10,000 GJ 31-Oct-2031 0.454
38 Parkway to Union NDA FT Parkway Union NDA 67,000 GJ 31-Oct-2031 0.454
39 Parkway to Union NDA FT Parkway Union NDA 24,000 GJ 31-Oct-2031 0.454
40 Parkway to Union NDA FT Parkway Union NDA 9,000 GJ 31-Oct-2031 0.454
41 Parkway to Union NDA FT Parkway Union NDA 10,401 GJ 31-Oct-2031 0.454
42 Parkway to Union NDA FT Parkway Union NDA 6,228 GJ 31-Oct-2031 0.454
43 Dawn to Union CDA FT Dawn Union ECDA 8,000 GJ 31-Oct-2023 0.261
44 Niagara to Kirkwall FT Niagara Kirkwall 21,101 GJ 31-Oct-2023 0.169
45 Kirkwall to Union CDA FT Kirkwall Union CDA 135,000 GJ 31-Oct-2032 0.114
46 Dawn to CDAFT Union Dawn Enbridge CDA 4,818 GJ 31-Oct-2026 0.291
47 Dawn to CDAFT Union Dawn Enbridge CDA 145,000 GJ 31-Oct-2026 0.291
48 Dawn to EDA FT Union Dawn Enbridge EDA 114,000 GJ 31-Oct-2026 0.543
49 Dawn to Iroquois FT Union Dawn Iroquois 40,000 GJ 31-Oct-2026 0.522
50 Parkway to CDA FT Union Parkway Belt Enbridge CDA 572 GJ 31-Oct-2026 0.150
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Unitized Demand

Line Upstream Pipeline / Transportation Contract Charge
No. Service Primary Receipt Point  Primary Delivery Point Quantity  Units/d Contract Expiry ($Cdn/GJ)
(a) (b) (c) (d) (e) (f)
51 Parkway to CDA FT Union Parkway Belt Enbridge CDA 40,093 GJ 31-Oct-2032 0.150
52 Parkway to CDA FT Union Parkway Belt Enbridge CDA 75,000 GJ 31-Oct-2034 0.150
53 Parkway to CDA FT Union Parkway Belt Enbridge CDA 70,000 GJ 31-Oct-2032 0.150
54 Parkway to CDA FT Union Parkway Belt Enbridge CDA 15,000 GJ 31-Oct-2032 0.150
55 Parkway to CDA FT Union Parkway Belt Enbridge CDA 8,375 GJ 31-Oct-2032 0.150
56 Parkway to CDA FT Union Parkway Belt Enbridge CDA 24,484 GJ 31-Oct-2032 0.150
57 Parkway to CDA FT Union Parkway Belt Enbridge CDA 100,000 GJ 31-Oct-2036 0.150
58 Parkway to CDA FT-SN Union Parkway Belt  Victoria Square #2 CDA 85,000 GJ 31-Oct-2026 0.151
59 Parkway to EDA FT Union Parkway Belt Enbridge EDA 170,000 GJ 31-Oct-2031 0.395
60 Parkway to EDA FT Union Parkway Belt Enbridge EDA 13,114 GJ 31-Oct-2032 0.395
61 Parkway to EDA FT Union Parkway Belt Enbridge EDA 25,000 GJ 31-Oct-2036 0.395
62 Niagara Falls to CDA Niagara Falls Enbridge Parkway CDA 76,559 GJ 31-Oct-2030 0.182
63 Chippawa to CDA Chippawa Enbridge Parkway CDA 123,441 GJ 31-Oct-2030 0.184
64 Total 1,591,383 GJ
Storage and Transportation Service
Firm Withdrawal

65 NCDA Parkway Union NCDA 13,704 GJ 31-Oct-2026

66 WDA Parkway Union WDA 31,420 GJ 31-Oct-2026

67 SSMDA Dawn Union SSMDA 35,022 GJ 31-Oct-2026

68 NDA Parkway Union NDA 48,375 GJ 31-Oct-2026

69 EDA Parkway Union EDA 26,351 GJ 31-Oct-2026 0.297
70 CDA Parkway Enbridge CDA 153,700 GJ 31-Oct-2026 0.150
71 CDA Parkway Enbridge CDA 92,822 GJ 31-Oct-2026 0.150
72 CDA Parkway Enbridge CDA 37,370 GJ 31-Oct-2026 0.150
73 EDA Parkway/Kirkwall Enbridge EDA 35,089 GJ 31-Oct-2026 0.395
74 EDA Parkway Enbridge EDA 35,806 GJ 31-Oct-2026 0.395
75 EDA Parkway Enbridge EDA 9,716 GJ 31-Oct-2026 0.395
76  Total 519,375 GJ
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Unitized Demand

Line Upstream Pipeline / Transportation Contract Charge
No. Service Primary Receipt Point  Primary Delivery Point Quantity  Units/d Contract Expiry ($Cdn/GJ)
(a) (b) (c) (d) (e) (f)

Storage and Transportation Service

Firm Injection
77 WDA Union WDA Parkway 3,150 GJ 31-Oct-2026 0.785
78 EDA Union EDA Parkway 1,000 GJ 31-Oct-2026
79 NDA Union NDA Parkway 49,100 GJ 31-Oct-2026 0.454
80 CDA Parkway Enbridge CDA 153,700 GJ 31-Oct-2026 0.150
81 CDA Parkway Enbridge CDA 92,822 GJ 31-Oct-2026 0.150
82 CDA Parkway Enbridge CDA 37,370 GJ 31-Oct-2026 0.150
83 EDA Parkway/Kirkwall Enbridge EDA 35,089 GJ 31-Oct-2026 0.395
84 EDA Parkway Enbridge EDA 35,806 GJ 31-Oct-2026 0.395
85 EDA Parkway Enbridge EDA 9,716 GJ 31-Oct-2026 0.395
86 Total 417,753 GJ

Centra Transmission Holdings Inc.
87 Centra Transmission Holdings Inc Spruce Union MDA 149.6 10°m®  31-Oct-2023 0.475
88 Centra Pipelines Minnesota Inc. Sprague Baudette 5,281 MCF  31-Oct-2023 0.126
89 Total 11,627 GJ

NOVA Transmission
90 NIT to Empress NIT Empress 50,000 GJ 31-Oct-2024 0.174
91 NIT to Empress NIT Empress 75,000 GJ 31-Oct-2025 0.174
92 Total 125,000 GJ

Panhandle Eastern Pipe Line

Company L.P.
93 PEPL FT Panhandle Field Zone Ojibway (Union) 35,000 DTH 31-Oct-2025 0.819
94 PEPL FT Panhandle Field Zone Ojibway (Union) 22,000 DTH 31-Oct-2027 0.819
95 Total 60,138 GJ
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Unitized Demand

Line Upstream Pipeline / Transportation Contract Charge
No. Service Primary Receipt Point  Primary Delivery Point Quantity  Units/d Contract Expiry ($Cdn/GJ)
(a) (b) (c) (d) (e) (f)

Vector Pipelines L.P.
96 Vector US FT1 Chicago Cdn/US Interconnect 80,000 DTH  31-Oct-2025 0.211
97 Vector Canada FT1 Cdn/US Interconnect Dawn (Union) 84,404 GJ 31-Oct-2025 0.006
98 Vector US FT1 Chicago Cdn/US Interconnect 20,000 DTH  31-Oct-2026 0.211
99 Vector Canada FT1 Cdn/US Interconnect Dawn (Union) 21,101 GJ 31-Oct-2026 0.006
100 Vector US FT1 Milford Junction St. Clair 110,000 DTH  31-Oct-2033 0.187
101 Vector Canada FT1 St. Clair Dawn 116,056 GJ 31-Oct-2033 0.006
102 Vector US FT1 Alliance St. Clair 20,000 DTH  31-Oct-2024 0.187
103 Vector US FT1 Northern Border St. Clair 45,000 DTH  31-Oct-2024 0.211
104 Vector Canada FT1 St. Clair Dawn 68,579 GJ 31-Oct-2024 0.006
105 Vector US FT1 Chicago Cdn/US Interconnect 20,000 DTH  31-Oct-2026 0.211
106 Vector Canada FT1 Cdn/US Interconnect Dawn (Union) 21,101 GJ 31-Oct-2026 0.006
107 Total 622,483 GJ

NEXUS Gas Transmission, LLC
108 NEXUS - FT Kensington St. Clair (Union) 150,000 DTH  31-Oct-2033 1.045
109 NEXUS - FT Kensington Milford Junction 55,000 DTH  31-Oct-2033 0.963
110 NEXUS - FT Clarington Milford Junction 55,000 DTH 31-Oct-2033 1.144
111 Total 274,315 GJ

Great Lakes Gas Transmission
103 GLGT Emerson St. Clair 20,000 DTH  31-Oct-2024 0.325
104 Total 21,101 GJ

Great Lakes Pipeline Canada Ltd.
105 Great Lakes Pipeline Canada Ltd. St. Clair Union SWDA 21,101 GJ 31-Oct-2024 0.015
106 Total 21,101 GJ
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Unitized Demand

Contract Charge
No. Service Primary Receipt Point  Primary Delivery Point Quantity  Units/d Contract Expiry ($Cdn/GJ)
(a) (b) (c) (d) (e) (f)
St. Clair Pipelines L.P.
St. Clair Pipelines L.P. (St. Clair GJ 0.174
107 Pipeline) St. Clair/Intl Border St. Clair/Intl Border 214,000 31-Oct-2023
St. Clair Pipelines L.P. GJ 0.174
108 (Bluewater Pipeline) Bluewater/Intl Border  Bluewater/Intl Border 127,000 31-Oct-2023
109 Total 341,000 GJ
2193914 Canada Inc.
110 2193914 Canada Inc. Vaughan Lisgar 244 265 GJ 31-Dec-2029 0.022
Notes:

(1)

Conversion Factors:
DTH to GJ conversion rate: 1.055056 GJ/DTH
Enbridge North Heat Value: 38.86
Exchange rate: $1 USD = $1.274 CAD
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2023 Design Day Position
Line Enbridge Enbridge  Union Union Union Union Union
No. Particulars (TJ/d) CDA EDA MDA SSMDA WDA Union EDA NCDA Union NDA  South Total
(a) (b) (c) (d) (e) () (9) (h) (i) @)
Demand
1 Design Day Demand 3,360.4 709.5 5.5 41.4 86.2 193.3 43.4 192.8 3,312.1 7,944.6
Supply
2 Great Lakes - - - - - - - - 21.1 211
3 In-franchise Supply (1) 2,263.5 - - - - - - 18.1 2,995.8 5,277.3
4 Nexus - - - - - - - - 105.5 105.5
5 Panhandle - - - - - - - - 60.1 60.1
6 TCPL Long Haul 5.0 260.0 5.6 20.9 514 5.0 1.0 2.1 3.0 354.0
7 TCPL Short Haul 768.3 368.1 - - - 158.4 11.8 126.6 21.1 1,454 .4
8 TCPL STS 283.9 80.6 - 20.5 314 26.4 30.6 46.0 - 5194
9 Vector - - - - - - - - 105.5 105.5
10 Unsecured Supply TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
1M Total Supply 3,320.8 708.7 5.6 41.4 82.8 189.8 43.4 192.8 3,312.1 7,897.4
12 Supply Excess / (Shortfall) (39.6) (0.8) 0.0 0.0 (3.4) (3.5) 0.0 0.0 0.0 (47.3)
Note:

(1)

Includes supply arriving directly into the franchise area (i.e. Dawn, storage, DP deliveries, Crowland, Hagar, delivered supply, etc.).
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2024 Design Day Position
Line Enbridge Enbridge  Union Union Union Union Union
No. Particulars (TJ/d) CDA EDA MDA SSMDA WDA Union EDA NCDA Union NDA  South Total
(a) (b) (c) (d) (e) (f) (9) (h) (i) @)
Demand
1 Design Day Demand 3,485.1 697.6 5.6 41.9 88.4 186.8 46.7 182.7 3,327.3 8,062.1
Supply
2 Great Lakes - - - - - - - - 211 21.1
3 In-franchise Supply (1) 2,270.2 - - - - - - 8.8 2,752.5 5,031.5
4 Nexus - - - - - - - - 158.3 158.3
5 Panhandle - - - - - - - - 60.1 60.1
6 TCPL Long Haul 5.0 260.0 5.6 20.9 55.2 5.0 1.0 2.1 3.0 357.8
7 TCPL Short Haul 768.3 368.1 - - - 158.4 11.8 126.6 211 1,454 .4
8 TCPL STS 283.9 80.6 - 21.0 31.4 23.4 33.9 45.2 - 519.4
9 Vector - - - - - - - - 311.2 311.2
10 Unsecured Supply TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD
11 Total Supply 3,327.5 708.7 5.6 41.9 86.7 186.8 46.7 182.7 3,327.3 7,913.9
12 Supply Excess / (Shortfall) (157.6) 111 (0.0) 0.0 (1.8) (0.0) 0.0 (0.0) 0.0 (148.2)
Note:

(1)

Includes supply arriving directly into the franchise area (i.e. Dawn, storage, DP deliveries, Crowland, Hagar, delivered supply, etc.).
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1 Introduction and Summary
1.1 Purpose

As part of the 2024 Rebasing Application (referred to as the Application), designed to set rates as of January 1,
2024, Enbridge Gas Inc. (referred to as Enbridge Gas) is proposing to integrate the storage planning process as
a result of the amalgamation of Enbridge Gas Distribution (EGD) and Union Gas Limited (Union) on January 1,
2019.

Enbridge Gas also agreed to provide more information on storage costs and market-based alternatives to the
purchase of third-party storage in its supply portfolio as part of this application:

“In connection with the settlement of this item, Enbridge Gas has agreed to file evidence in its rebasing
application (for rates as of January 1, 2024, which will include requests for approvals for the pass-
through of gas supply costs) demonstrating that it has fully considered the opportunity to reduce storage
costs through inclusion, as part of its load balancing portfolio, of cost-effective market-based alternatives
to the purchase of third-party storage. That evidence will include consideration of: (i) the cost of delivered
supply (including the commodity cost) in winter in lieu of contracting for additional storage: versus (ii) the
cost (savings) of buying gas in summer and the associated additional storage and related costs required
to store and redeliver that gas in the winter.”"

Enbridge Gas retained ICF to assess the appropriate mix of winter supply purchases as compared to holding
storage assets for meeting Enbridge Gas’s load balancing needs for bundled service customers. As part of this
engagement, Enbridge Gas informed ICF that the Application reflects 218 PJ of storage services to serve in-
franchise customers. This includes 2032 PJ of storage services to serve the utility’s bundled in-franchise
customer gas supply requirements and 15 PJ of capacity for T-Service customers. Enbridge requested that ICF
evaluate the proposed level of storage services and make recommendations on whether Enbridge should
change the level of storage capacity.

This report documents ICF’s recommendations on the level of contracted storage capacity that would be optimal
for Enbridge Gas and provide an assessment of the determination of Enbridge Gas’ natural gas storage
requirements relative to other market-based alternatives for bundled service customers.

1.2 Structure of Report

This report documents the results of ICF’s market analysis and storage value analysis and provides an
assessment of the current Enbridge Gas methodology of determining storage requirements and whether there is
benefit to modifying this approach. The remainder of Section 1 provides an overview of the analysis and a
summary of results. Section 2 of this report provides an overview of the key market trends expected to
determine storage value and utilization in the future. Section 3 of this report provides a broad overview of the
alternatives to market-based storage capacity. Section 4 documents the approach used in the storage analysis
and provides results of ICF’s analysis and recommendations for Enbridge Gas future storage capacity. ICF’s
conclusions and recommendations are presented in Section 5 of the report.

' Footnote o/s
2 The 203 PJ of storage capacity for bundled service customers includes 185 PJ of utility owned storage near the Dawn
Hub provided at the cost of service, and 18 PJ of physical and synthetic storage services contracted from third parties at
market-based rates near the Dawn Hub

4
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1.3 Overview of Approach

The ICF assessment of the value of storage capacity for Enbridge Gas in-franchise customers is based on a
combination of different analytical methodologies for assessing natural gas markets.

e ICF used the Enbridge Gas forecast of natural gas demand for the 2023-2028 time-period throughout the
analysis.3

e ICF used its April 2022 Gas Market Model (GMM) as the starting basis for its evaluation of the North
American natural gas markets and Enbridge Gas’ gas storage operations. The GMM is an internationally
recognized model of the North American gas market that includes projections for natural gas demand by
sector, conventional and unconventional natural gas resources, production costs, and other major gas
market developments, such as potential Liquefied Natural Gas (LNG) exports. The GMM projects
monthly natural gas demand, supply, and prices for more than 120 regions and is a general equilibrium
market model. The model is described in more detail in Appendix C. ICF used the GMM to conduct
analysis of the potential impacts and risks associated with alternative weather scenarios on natural gas
demand and prices.

e ICF developed a series of alternative weather scenarios to assess the impact of different weather
patterns on storage value. These weather scenarios were based on real weather patterns over a five-
year period.

¢ ICF requested that Enbridge Gas perform a set of portfolio analysis optimization scenarios to assess the
value of storage capacity under different gas price and weather scenarios. Enbridge Gas used their gas
supply planning model (Supply Planning Model)* to conduct this analysis. The analysis uses a base gas
supply portfolio which represents the bundled demand and assets that EGI determined to be consistent
with the use of Aggregate Excess to determine storage capacity. The Enbridge Gas analysis is
underpinned by EGI’s demand forecast, and Enbridge Gas’ upstream contract costs at the time of
developing the Application.

We also tested each weather scenario using a lower storage capacity gas supply scenario developed
with 5 PJ less storage than indicated by the Aggregate Excess methodology to evaluate the impacts of
replacing storage capacity with winter purchases at Dawn on supply portfolio costs.

We then tested each weather scenario to determine the impact of increasing storage capacity and
reducing the reliance on winter purchases at Dawn using two different approaches to test different levels
of storage capacity. EGI modeled three 10 PJ tranches of incremental market-based storage and
included them in the Aggregate Excess portfolio. EGIl assumed each 10 PJ tranche was 5% more
expensive than EGIl's most recent market-based storage contract and assumed the contracting
parameters similar to existing physical storage services contracted by Enbridge Gas in recent years, with
1.2% maximum deliverability and 0.75% maximum injectability.

Once the incremental storage tranches were included in the Aggregate Excess portfolio, EGI ran Supply
Planning Model using the Application’s Resource Mix optimization function for each commodity price
forecast provided by ICF. With SENDOUT® optimizing using the Resource Mix function and assuming
each of the ICF commaodity price forecasts, the gas supply planning model was able to determine what

3 |CF did not assess the impact of changes in Enbridge Gas in-franchise customer demand on the value of storage.
Increases or decreases in demand due to local weather or due to changes in customer demand trends would lead to
changes in the value of storage.

4 The Enbridge Gas Supply Planning Model is based on the SENDOUT® gas dispatch optimization framework.
5
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level of incremental storage, if any, provided a lower cost portfolio than the Aggregate Excess portfolio.

We then asked Enbridge to fix the level of incremental storage capacity at different levels for one
weather scenario to confirm the results of the optimization analysis.

¢ ICF used the results of the analysis to assess the value of increasing or decreasing natural gas storage
capacity relative to the levels currently held by Enbridge Gas for bundled in-franchise customers.

Assessment of Enbridge Gas Aggregate Excess Methodology

Historically, Enbridge Gas has used an aggregate excess approach to determining storage requirements, with
minor differences® between the methodology used by EGD and Union service territories. According to the OEB,
“The aggregate excess method is the difference between the amount of gas a customer is expected to use in
the 151-day winter period and the amount that would be consumed in that period based on the customer’s
average daily consumption over the entire year.”® The aggregate excess methodology provides an estimate of
the amount of storage capacity needed to optimize the utilization of contracted pipeline assets and minimize the
uncertainty associated with meeting natural gas demand under normal weather conditions.

In and of itself, the aggregate excess methodology does not determine the optimal amount of storage capacity
needed to minimize long term supply costs.

¢ In a market with significant excess pipeline capacity or other sources of winter gas supply being
available at costs that are lower than the cost of meeting winter demand with storage, the
aggregate excess methodology could result in a higher cost supply portfolio than holding a
lesser amount of storage.

e However, in a market where prices and demand are more volatile than the normal conditions
used to assess the amount of aggregate excess, and where there is limited available winter
pipeline capacity or supply, or the available supply is higher cost than storage, the aggregate
excess methodology will underestimate the amount of storage that should be held in an optimal
supply portfolio.

In addition, the Aggregate Excess methodology is designed around normal weather. During some years, total
supply costs might be lower if storage levels below the level indicated by aggregate excess are included in the
portfolio, and in other years, the supply costs might be lower if storage levels above the aggregate excess are
included in the portfolio.

The calculation of Aggregate Excess is based on a demand forecast reflecting normal weather. Standard
variation in weather will lead to different valuations of the aggregate excess storage capacity. During some
years, total supply costs might be lower if storage levels below the aggregate excess are included in the
portfolio, and in other years, the supply costs might be lower if storage levels above the aggregate excess are
included in the portfolio.

The expected seasonal swings in prices, combined with the limited availability of incremental pipeline capacity

5 The Aggregate Excess methodologies used by legacy EGD and legacy Union Gas differed slightly based on the inclusion
of own-use demand in the legacy Union Gas methodology and exclusion of own-use demand in the legacy EGD
methodology. As the starting point for the Rebasing Application, Enbridge Gas used the legacy EGD methodology, which
results in a lower level of indicated natural gas storage. The legacy Union Gas approach would have indicated an
Aggregate Excess level of 208 PJ of storage capacity rather than 203 PJ.

6 Ontario Energy Board, “Motions to Review the Natural Gas Electricity Interface Review Decision — Decision with Reasons”

May 22, 2007. Page 59.
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and the availability of storage capacity in the market region support the contracting for incremental market-
based storage capacity up to the level indicated by the aggregate excess methodology. For the purpose of
evaluating the optimal level of storage and to provide an assessment of market-based alternatives, ICF asked
Enbridge Gas to provide a gas supply planning model run for the base case where additional market-based
storage capacity was available as part of the solution. Under normal weather conditions, the Enbridge Gas’s
Supply Planning Model selected incremental storage capacity in the solution in one out of the five years
evaluated. The reduction in supply costs during this one year more than offset the increase in cost of holding the
incremental market-based storage capacity for the full five-year period, supporting the hypothesis that the
Aggregate Excess methodology generally understates the optimal amount of storage capacity that should be
included in the long-term Enbridge Gas supply portfolio.

Development of Alternative Weather Scenarios

The Aggregate Excess methodology does not address the value of natural gas storage with respect to system
reliability and resiliency, or to protect against unpredictable supply pricing events resulting from volatile weather
and pricing conditions that occur during real world weather and pricing conditions. This is consistent with most
natural gas supply planning approaches. Most natural gas supply planning is based on “normal” weather
conditions, with accommodations to account for design day or peak day demands that typically would occur due
to extremes in weather conditions and with accommodations for colder than normal winters.

However, in the near term, changes in North American weather patterns are an important driver of storage
value. The impact on value is seen both in the role that natural gas storage plays in optimizing natural gas
supply portfolio costs, as well as in the market price for storage.

The ICF Base Case forecast of natural gas prices is based on a “normal” weather pattern based on 20-year
average HDD patterns. The use of normal weather allows for a consistent forecast based on the same season
weather pattern every year. As a result, the normal weather forecast identified the impact of other expected
changes in natural gas markets, including the impact of supply and demand trends, but does not capture the
impact of changes in weather. In addition, the use of a normal weather forecast leads to a dampening of the
typical year-to-year differences in natural gas markets and market prices caused by the difference between
actual weather patterns which vary widely from year to year, and “normal” weather. Actual weather conditions
fluctuate more on a monthly basis than normal weather, which has the same seasonal pattern every year and
which is created as an average of many years of actual data. As a result, use of normal weather tends to
underestimate the value of natural gas storage in a utility supply plan.

The use of normal weather in the planning process ignores the impact of year-to-year market price and demand
volatility in gas markets. In addition, since the normal weather assumptions are based on a 20-year average
data, normal weather does not capture any extreme weather events which tend to increase or decrease demand
and in turn cause rapid price swings. Much of the value of natural gas storage capacity is captured during a
limited number of years when weather is colder than normal or when natural gas market conditions result in
significant price increases and constraints on natural gas market availability.

To assess the value of natural gas storage for Enbridge Gas under different weather scenarios, ICF used the
GMM to develop four alternative price scenarios reflecting different weather patterns (Normal weather, Warmer
than Normal Weather, Typical Weather and Colder than Normal Weather).” The first scenario is based on

" The ICF Weather Scenarios used actual North American weather data to project natural gas prices at different market
centers under different weather patterns. We used the base case Enbridge Gas demand forecast throughout the rest of

analysis.
7
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normal weather reflecting average weather patterns over a 20-year period from 2002 to 2021. This is consistent
with the Enbridge Gas weather normal assumptions. The other three scenarios were based on actual five years
of weather data rather than an average of weather over multiple years:

1) The Warmer than Normal Weather scenario is based on the actual monthly HDD data for the warmest
5-year period between 1980 and 2020. This was 2015 - 2019.

2) The Typical Weather scenario is based on actual monthly HDD data for the 5-year period that most
closely matched the HDD data in the Normal Weather scenario. This was 2008 — 2012.

3) The Colder than Normal Weather scenario is based on the actual monthly HDD data for the coldest 5-
year period between 1980 and 2020. This was 1981 - 1985.

The use of actual weather scenarios is an important consideration to allow for a more complete assessment of
the actual range of impacts due to the range of positive and negative correlations between the weather patterns
of different regions across North America.

The four different weather scenarios lead to significant changes in natural gas commaodity prices, including both
the absolute prices and the month to month and year to year price volatility. All three of the alternative weather
scenarios that are based on actual weather patterns exhibited greater price volatility than the normal weather
case, leading to additional value for natural gas storage. The resulting commodity prices across the four weather
cases (shown in Exhibit 4-3) were used by Enbridge Gas to assess the impact of alternative storage scenarios
on Enbridge Gas’ natural gas supply portfolio costs using the Enbridge Gas Supply Planning model.

1.4 Analysis of Storage Value

The evaluation of the value of natural gas storage in the Enbridge Gas' bundled customer supply portfolio
started from the storage capacity requirements proposed by Enbridge Gas in the rebasing application,
consistent with the level of storage indicated by the Aggregate Excess methodology. Based on the Enbridge
forecast of demand, Enbridge Gas would need to continue to maintain the current 203 PJ of cost of service and
market-based storage capacity, increasing to 208 PJ of storage capacity by 2027/28 to provide the service
underpinning the Aggregate Excess methodology.

In order to evaluate the potential costs and benefits of diverging away from the Aggregate Excess methodology,
ICF performed three sets of analysis:

1) Reduced Storage Capacity Analysis —ICF evaluated a supply plan based on a minimum storage
capacity 5 PJ lower than the level suggested by the Aggregate Excess methodology. The purpose of this
analysis is to evaluate the impact on total portfolio costs of holding less storage than the amount
identified using the Aggregate Excess methodology. The results of this analysis suggest that incremental
storage capacity should also be considered.

2) Resource Mix Optimization Analysis — ICF used the results of the Enbridge Gas’s gas supply planning
model analysis to evaluate the impact of changes in storage capacity for the Base (or Normal Weather)
case and for each of the three alternative weather scenarios to determine the potential costs and
benefits of changing the amount of storage capacity used by Enbridge Gas relative to the currently
contracted level of storage capacity. The purpose of this analysis is to determine the range of
incremental storage the Enbridge Gas Supply Planning model would select under different weather
scenario price forecasts, in order for ICF to determine a fixed level of storage to evaluate.
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3) Fixed Storage Capacity Analysis — In the Resource Mix Optimization Analysis, the Enbridge Supply
Model selected the optimum storage capacity in each year and operated the storage system according to
the amount of storage selected. This analysis suggested that incremental storage capacity would
provide value to Enbridge in-franchise bundled service customers. In order to validate the results of this
analysis, ICF also requested that Enbridge Gas run their Supply Planning Model analysis with fixed
amounts of incremental storage capacity over the 5-year planning period. The 5 PJ, 8 PJ, 10 PJ and 20
PJ amounts evaluated in this analysis were selected by ICF to approximate the range of incremental
capacity identified in the Resource Mix Optimization analysis.

ICF based the Fixed Storage Capacity Analysis on the typical weather scenario rather than the Normal
Weather scenario since the typical weather case is a better representation of how weather conditions
impact price and weather volatility. Given the results of the Resource Mix Optimization analysis, it was
clear that additional storage would provide additional benefits in the warm and cold weather scenarios,
hence the additional analysis would not have provided sufficient value to justify the level of effort
required.

The results of the three sets of analysis are summarized below.

Reduced Storage Capacity Analysis

As outlined in Section 3, Enbridge Gas asked ICF to address whether there were viable market-based
alternatives to the market-based storage capacity, and whether these alternatives would allow Enbridge Gas to
hold less market-based storage capacity to serve bundled service customers. ICF considered two broad
alternatives to the use of market-based storage capacity in the bundled service customer supply portfolio; 1) the
potential to hold additional pipeline capacity to serve the load served by the market-based storage; and 2) the
substitution of incremental purchases at Dawn for winter storage withdrawals, combined with winter peaking
service to offset the storage contributions to design day.

As explained in Section 3, incremental pipeline capacity is not likely to be available or would require additional
capacity on upstream pipelines to provide reliable winter service to Dawn and would not be a cost-effective
alternative. However, incremental purchases at Dawn would be a potentially viable alternative to holding storage
capacity.

In order to assess the impact on the supply portfolio of reducing storage capacity, Enbridge Gas ran the Supply
Model with a 5 PJ decrement relative to the amount of storage capacity indicated by the Aggregate Excess
methodology for each of the four weather scenarios. The results of the analysis indicate that reducing storage
capacity below the level indicated by the Aggregate Excess methodology can result in small reductions in the
portfolio costs depending on the weather scenario selected when calculated by the supply planning model, but
the reduction in portfolio costs would be more than offset by the costs associated with offsetting the reduction in
storage deliverability for design day planning and for system reliability and resiliency. Exhibit 1-1 is a summary
of the change in total portfolio costs when reducing the storage portfolio by 5 PJ:
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Exhibit 1-1 : Summary of Impact of Reduced Storage Capacity on Portfolio Cost
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Resource Mix Optimization Analysis

The results of the analysis of the reduction in storage capacity suggested that an increase in storage capacity
above the level indicated by the Aggregate Excess methodology should also be considered. In order to assess
the potential value of incremental storage capacity, ICF requested that Enbridge Gas run the Gas Supply model
allowing the model to select the optimum amount of storage capacity for each of the weather scenarios
considered.

The results of the resource mix optimization analysis indicated when additional storage capacity was made
available the analysis of the different weather options resulted in different levels of storage capacity to optimize
the cost of the Enbridge Gas supply portfolio in different years. As shown in Exhibit 1-2, in some years no
additional storage capacity was utilized in the optimized supply dispatch, while in other years, up to 30 PJ of
additional market-based storage capacity was utilized to optimize the supply portfolio. More storage was picked
up in the warm and cold weather cases compared to the normal weather case due to higher seasonal demand
seen across these cases.

8 The analysis did not consider the addition of more than 30 PJ of incremental storage capacity.
\J
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Exhibit 1-2 : Optimized Storage Capacity for Enbridge Gas In-Franchise Bundled Services Customers

Optimized Storage Capacity (PJ)

2023/24 2024/25 ‘2025/26 ‘2026/27 2027/28
Aggregate Excess Storage Capacity

Normal Weather Case 203 203 203 203 203
Warm Weather Case 203 203 203 203 203
Typical Weather Case 203 203 203 203 203
Cold Weather Case 203 203 203 203 203
Incremental Storage Capacity
Normal Weather Case 0.0 0.0 0.0 0.0 10.5
Warm Weather Case 0.0 0.0 25.9 30.0 3.4
Typical Weather Case 0.0 19.1 0.0 0.0 253
Cold Weather Case 3.2 0.0 30.0 0.0 12.5
Total Optimized Storage Capacity
Normal Weather Case 203 203 203 203 213
Warm Weather Case 203 203 229 233 206
Typical Weather Case 203 223 203 203 229
Cold Weather Case 206 203 233 203 215

As illustrated in Exhibit 1-2, the Normal weather case required additional storage capacity in one year out of the
five-year period evaluated, the Typical Weather Case was optimized with additional storage in two out of five
years, and the warm weather and cold weather cases were optimized with additional storage capacity in three
out of the five years.

These results would imply that the optimal amount of storage capacity held in the Enbridge Gas supply portfolio
should vary from year to year between 203 PJ and 233 PJ based on weather and market conditions. However,
the storage market does not operate in a world with perfect foresight into weather and gas market conditions. In
addition, market-based storage capacity cannot efficiently be contracted and de-contracted on a year-by-year
basis.?

Instead, the amount of storage capacity included in the utility’s annual supply portfolio must be determined
without knowing future weather conditions, and with limited insight into changes in natural gas market
conditions. In a supply portfolio optimized without perfect foresight, we would anticipate that the amount of
storage capacity included in the supply portfolio would be relatively stable from year to year, responding to
changes in natural gas demand forecasts and changes in natural gas market conditions, but not changing based
on year-to-year changes in weather.

This approach will lead to years where the utility could have reduced supply costs by holding additional storage
capacity, and other years where the utility could have reduced supply costs by holding less storage capacity. To
assess the optimal amount of storage for the Enbridge Gas supply portfolio, ICF evaluated the balance between
the cost savings associated with holding additional storage capacity in the years where the additional storage

9 A certain amount of incremental storage capacity likely would be available on an annual basis. However, the cost of the
incremental storage would fluctuate with the market, and likely would be highest during periods when prices are increasing,

and when the storage would provide the most potential value to the utility.
11
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capacity provided incremental value to the costs of holding additional storage capacity in the years where the
additional storage capacity was not needed.

The overall change in total gas costs for the five-year period from April 2023 through March 2028 for each of the
weather scenarios are shown in Exhibit 1-3°.

Exhibit 1-3 : Average Annual Change in Total Gas Costs from Incremental Storage Capacity from Enbridge Gas SENDOUT®
Results

Average Annual Impact of Incremental Storage Capacity on Enbridge Gas Supply Portfolio Costs
for the Five-Year Period from April 2023 to March 2028

(CAD$Millions)

Normal Weather Scenario (0.4)
Warm Weather Scenario (7.3)
Typical Weather Scenario (4.9
Cold Weather Scenario (33.6)

**Negative costs imply a reduction in total cost

ICF’s analysis indicates that over the five-year period evaluated, the value of holding incremental storage
capacity in the years when it was useful more than offset the cost of holding the same storage capacity in the
years where the storage capacity was not useful. In the Normal Weather Case, adding an additional 11 PJ of
storage capacity above the currently committed levels would lead to a reduction in overall supply costs of
C$438,000 per year. In the Typical Weather Scenario, adding an additional 25 PJ of storage capacity above the
currently committed levels would lead to a reduction in overall supply costs of C$4.97 million per year.

In both the Warm Weather Case and the Cold Weather case, the analysis indicated that adding 30 PJ of storage
capacity would be economic over the five-year period. In the Warm Weather case, the incremental storage
capacity would reduce the supply portfolio cost by C$7.3 million per year, while in the Cold Weather case, the
incremental storage capacity would reduce the supply portfolio cost by C$33.6 million per year.

As a result of the outcome and incremental storage amounts identified in Exhibit 1-2, ICF used this to determine
a range of incremental storage levels to evaluate, holding these amounts constant over the 5-year period, which
more closely replicates how a utility would contract for storage capacity.

Fixed Storage Capacity Analysis

In order to confirm the results of the optimization analysis of storage capacity, ICF also evaluated the impact of
different levels of storage capacity on supply portfolio costs for the Typical Weather scenario to assess the
impact on supply portfolio costs. This was done to assess total portfolio cost impacts based on holding different
levels of incremental storage capacity constant over the 5-year period. The results of the analysis are shown
below.

As indicated in Exhibit 1-4, in the Typical Weather scenario, additional storage capacity reduced overall costs in
2023/24 and in 2027/28, but resulted in an increase in costs in 2024/25, 2025/26, and 2026/27. Over the 5-year
period, total costs were relatively flat across the range of incremental storage capacity. As outlined in Exhibit

0 The costs in Exhibit 1-3 reflect the incremental storage capacities outlined in Exhibit 1-2
12
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4-13, costs changed between 0.008% and 0.2% relative to the total supply portfolio cost depending on the
amount of incremental storage capacity. This is in line with expectations given the price of storage capacity
used in the analysis reflects actual storage contracts signed in the recent past, where we would anticipate that
the storage cost reflects the value associated with the storage capacity.

Exhibit 1-4 : Impact of incremental storage capacity on Total Supply Portfolio Costs (Million$) in the Typical weather cases
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1.5 Recommendations and Conclusions

Enbridge Gas estimated an aggregate excess storage capacity for bundled service customers of 203 PJ for the
2023-24 storage year. This value increases to 208 PJ by the 2027/28 storage year based on projected natural
gas demand growth within this customer group. Given 185 PJ of utility owned storage capacity valued at the
cost of service, this would require 18 PJ of market-based storage in 2023/24, increasing to 23 PJ of market-
based storage in 2027/28.

Based on our assessment of storage economics and the value of storage in reducing customer cost volatility,
ICF would consider the estimate of the Aggregate Excess to represent a lower bound on the appropriate level of
storage capacity needed to serve in-franchise bundled service customers rather than the optimal amount. The
analysis of a lower storage capacity scenario indicates that the reduction in storage costs would be more than
offset by increases in non-storage supply costs and the reduction in value resulting from the decrease in storage
deliverability.

ICF’s assessment of storage value under different weather conditions and time periods suggests that Enbridge
Gas should hold a certain amount of additional market-based storage capacity above the level indicated by the
Aggregate Excess methodology to meet design day system capacity requirements, to increase system reliability
and reduce cost volatility to Enbridge Gas customers, and potentially to reduce overall costs to Enbridge Gas
customers.

ICF’s analysis indicates that the direct costs of holding incremental storage capacity are likely to be roughly
offset by reductions in gas supply costs over a fairly broad range of incremental storage capacity. In the typical
weather scenario, the direct benefits (reductions in supply costs) provided by storage continue to improve as
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additional storage is added to the portfolio up to the maximum level of incremental capacity (20 PJ) evaluated by
ICF. However, the incremental benefits are modest and could be offset by increases in the cost of incremental
storage capacity. As a result, the overall amount of incremental capacity that should be considered by
Enbridge Gas will depend on the cost of the incremental storage at the time that Enbridge Gas goes into the
market to acquire the storage, and the level of importance Enbridge Gas, the OEB, and other stakeholders place
on maximizing supply reliability and minimizing cost volatility vs. the risk of holding excess storage capacity in
years where the additional storage capacity does not provide incremental value.

ICF’s analysis suggests that Enbridge Gas should consider increasing the amount of market-based storage
capacity held for bundled service customers by about 10 PJ from 18 PJ to 28 PJ. This recommendation reflects
a balance between cost, cost volatility, design day reliability, and minimizing up front contract cost commitments
for supply services and reflects the results of the assessment of the value of storage under different weather
conditions, and the assessment of the impacts of different levels of storage capacity on costs for the typical
weather scenario. The recommendation is based on both the analysis of alternative weather scenarios, and the
analysis of alternative storage capacity levels for the “Typical Weather” scenario.

14
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2 Implications of Changes in Natural Gas Markets on
Storage Value

ICF is forecasting significant changes in the value of natural gas storage over the next five years, with lower
seasonal value during the next two to three years as natural gas prices generally decline from current high
prices, followed by a significant increase in seasonal values after 2025. This section of the report reviews the
changes in natural gas market conditions that ICF expects to impact the natural gas markets and the value of
gas storage for Enbridge Gas. The first section presents an overview of ICF’s North American natural gas
market outlook. The second section is focused on the Canadian gas market, examining the potential shifts in
inter-regional pipeline flows and natural gas prices. The third section looks at the impact of weather on natural
gas storage scenarios and how ICF constructed its weather cases that Enbridge Gas used to evaluate various
gas storage options.

2.1 North America Gas Market Outlook

North American Demand Outlook

The ongoing Russia-Ukraine conflict as well as the rebound in market activities post covid pandemic are leading
to continued growth in gas consumption and exports from North America. Through 2025, growth in North
America demand is primarily export driven, and most of the expected exports are via LNG terminals and piped
gas to Mexico. Natural Gas demand trends in Canada are expected to closely follow the rest of North America.

The power generation sector has also been a major driver of incremental gas consumption within North
America. Even though prices of natural gas are currently higher than coal, we are seeing very limited gas to coal
switching. Gas to coal switching has been limited due to relatively low coal stockpiles. Utilities appear to be
limiting coal consumption to limit the drawdown on stocks due to potential shortages and delays in future coal
deliveries. In addition, much of the coal capacity has retired in the past decade due to environmental
regulations favoring natural gas-fired plants, which has reduced the potential to switch to coal during periods of
high natural gas prices. There has also been increased coal demand from Western Europe as it has
discontinued Russian supplies. As a result, power producers are using more natural gas rather than coal,
leading to growth in power sector gas consumption.

As the economy has recovered from the pandemic shocks, gas consumption in the industrial sector has also
increased given the uptick in the petrochemical and manufacturing sectors which are concentrated on the U.S.
Gulf Coast. Industrial demand is projected to increase by about 9 percent by 2025 from the lows seen in 2021.
Lately, markets are seeing a slacking demand growth due to an anticipated economic slowdown given the
consistent high price environment

Residential and commercial gas demands are expected to rise only slightly, as increased demand due to the
addition of new gas customers is partially offset by reductions in per-customer consumption due to energy
efficiency improvements.

ICF’s base case model includes carbon price assumptions reflecting known and anticipated North American
carbon policy. ICF assumes charges on CO2 emissions from the power sector for California and the RGGI
states escalate throughout the forecast. Charges in other states (collectively) begin as early as 2022.

" The outlook and forecasts discussed in this section are those of ICF and may differ from views of Enbridge Gas in some

respects.
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Gas demand in Mexico is expected to increase sharply to meet growing power generation gas demand in
Mexico. By 2025, ICF projects that pipeline export to Mexico will reach 8 Bcfd, 38% above the export volumes in
2021.
Exhibit 2-1 : US and Canada Natural Gas Demand by Sector
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ICF assumes that 12 North American LNG export terminals will be built and/or expanded: Sabine Pass,
Freeport, Cove Point, Cameron, Corpus Christi, Elba Island, Golden Pass, LNG Canada, Woodfibre, Calcasieu
Pass, Costa Azul, and Driftwood LNG. By the end of 2022, ICF projects U.S. LNG export capacity will be 12.9
Bcefd. ICF’s current projection assumes total North American LNG exports reach 15.2 Befd by 2025, with the
majority (13.9 Bcfd) coming from the U.S. Gulf Coast.

ICF assumes an additional 8.1 Bcfd of export capacity will come online in the U.S., Canada, and Mexico
between 2022 and 2045 and the North American LNG export terminal capacity utilization is projected to average
about 93% through 2045.
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Exhibit 2-2 : LNG Export Volume versus Capacity
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North American Supply Outlook

Over the past several years, natural gas production in the U.S. and Canada has grown quickly, led by
unconventional production. Production is expected to grow further through 2030 and then expected to remain
flat (see Exhibit B). Recent unconventional production technology advances (i.e., horizontal drilling and multi-
stage hydraulic fracturing) have fundamentally changed supply and demand dynamics for the U.S. and Canada,
with unconventional natural gas and tight oil production expected to far exceed declining conventional
production.

Total U.S. and Canadian gas production is currently over 94 Bcfd, with the Marcellus/Utica accounting for over
30 percent of total North American production. Production growth has been centered in the Marcellus/Utica due
to the size of the resource (estimated to be well over 1,000 trillion cubic feet) and low per-unit production costs.
Natural gas production growth from the Marcellus and Utica has slowed down since lack of pipeline
infrastructure is limiting movement of gas out of the basin.

Even though the oil prices are high, North American drilling activity is slower than expected in 2022 due to
investor resistance to drilling expansion, lack of infrastructure, labor shortages and uncertain public policies
pertaining to drilling in the US.
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Exhibit 2-3 : U.S. and Canada Natural Gas Production
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North American Price Outlook

Natural gas prices at the major market hubs in North America are forecasted to be higher in 2022 than they
were in 2021 due to a significant rise in LNG exports demand, low levels of natural gas in storage, slower than
expected production gains and fluctuating weather.

ICF expects natural gas prices across North America to remain high in 2022 as well as 2023 given the current
market conditions. The Henry Hub price is projected to average $5.57/MMBtu (in real 2021$) in 2022 and
$4.47/MMBtu in 2023. Prices are expected to stay below $3.5/MMBtu in 2024-2025 (in real 2021$), under
normal weather conditions, as natural gas markets rebalance with increased drilling and production activities.
Between 2026-2045, prices are projected to stay between $2.65/MMBtu and $3.25/MMBtu (in 2021$).

The natural gas prices at Dawn in 2022 and 2023 are projected to average US$4.89/MMBtu amid the ongoing
geopolitical tensions leading to increased demand and supply shortages. They will be under US$3.28/MMBtu
from 2024 through 2030 and average about US$3.01/MMBtu (in 2021$) between 2025 and 2045.

Flows from Western Canada before 2037 and then from the Marcellus/Utica after 2037 coupled with higher gas
demand in the Gulf Coast keeps the prices at Dawn near Henry Hub levels. ICF projects that Dawn will trade at
a premium to Henry Hub between 2025 to 2045.
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Exhibit 2-4 : Natural Gas Prices (US$) at Henry Hub, Dominion South Point, and Dawn
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2.2 Ontario Natural Gas Market Outlook

Supply and Demand Trends

Ontario’s natural gas demand in 2019 was about 2.7 Bcfd and accounted for approximately 21 percent of
Canada’s total natural gas demand. Demand growth was stunted between 2020-21 due to the Covid-19
pandemic but is expected to go back to the pre-pandemic levels by 2023. ICF projects Ontario’s natural gas
demand to average 2.9 Bcfd between 2025 to 2045.

Currently, the residential sector, which mainly relies on natural gas for space and water heating, has the largest
demand for natural gas in Ontario and averages about 0.9 Bcfd annually for 2022. The residential, commercial,
and industrial generation sectors together comprise over 85 percent of Ontario’s natural gas demand. ICF’'s Q2
2022 base case expects power generation gas demand to experience the most growth during the next decade,
increasing from 0.3 Bcefd in 2022 to 0.6 Befd in 2030. As nuclear power plants retire and access to gas from the
Marcellus/Utica supply region of the U.S. improves, natural gas-fired power generation is projected to increase

significantly.
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Exhibit 2-5 : Ontario Natural Gas Demand
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Regional Supply Trends

Ontario has little natural gas production of its own, and thus imports practically all its supply from other regions
in Canada and the United States. Ontario receives its natural gas from three main flow pathways, from
Michigan, Western Canada and Niagara, with minimal volumes from Iroquois. In 2021, the largest regional
supplier of natural gas to Ontario was Western Canada, which supplied 2.17 Bcfd on an average annual basis.

ICF projects that flows from Western Canada into Ontario will grow between 2022-2023, reaching 2.4 Bcfd by
2023 and then remain flat for the next couple of years before they start to decline in 2028.

The second biggest source of natural gas for Ontario is Michigan, which in turn sources its gas from the
Midcontinent, Rockies, and the Marcellus/Utica supply region. In 2019, 0.95 Bcfd flowed from Michigan into
Ontario. This was slashed by over 30 percent in 2021 due to lockdowns and reduced demand because of
COVID-19 pandemic. Flows from Michigan to Ontario are projected to increase after the expiration of the Dawn
LTFP service in 2037 and 2038"2. The supply from Michigan will grow from 0.51 Bcfd in 2022 to over 2.1 Bcfd by
2038.

In recent years Marcellus/Utica gas has also been flowing northbound on the Tennessee and National Fuel
pipeline systems to supply Ontario via the border crossing at Niagara, New York. By 2025 Ontario will receive
61 percent of its supplies from Western Canada, 19 percent via Michigan, and 20 percent via Niagara.

2 The LTFP Services may be renewed prior to expiration.
DMz
ZICF
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Exhibit 2-6 : Ontario Natural Gas Supply, Annual In-bound Flows
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Another important factor that will influence pipeline flows in Ontario will be the potential growth in New York and
New England peak winter demand. Currently that demand growth is expected to be greater than the planned
pipeline capacity additions from the Appalachian Basin directed toward that region. Flows from Ontario and
Québec into the Northeastern U.S. will remain a critical component of peak period supply in the U.S. Northeast.
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Exhibit 2-7 : Annual Ontario Demand and Out-bound Flows

Exhibit 2-8 below presents a map of the infrastructure around Dawn (inset) and the pipeline network serving the
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broader geographic market, including storage facilities outside Ontario connected to the broader pipeline

network.

Exhibit 2-8 : Pipeline and Storage Infrastructure for Ontario
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Pipelines In-Service
ANR Pipeline Co
Bluewater Gas Storage LLC
Consumers Energy Co
Empire Pipeline Inc
Great Lakes Gas Transmission Ltd
Iroquais Gas Transmission System
Michigan Consolidated Gas Co
Mational Fuel Gas Supply Corp
Panhandle Eastern Pipe Line Co
TransCanada Pipelines Limited
Union Gas Limited
Vector Pipeline LP

Nexus 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
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Several pipelines that are interconnected within the broader North American gas market also feed into Dawn.
These pipelines are summarized in Exhibit 2-9 below.

Exhibit 2-9 :

‘ MMcf/d

Pipeline
Route

Pipeline
Import

Capacity

Pipeline

Owner

Operator

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.

Bluewater Pipeline feeds into Enbridge Gas at the St. Clair River, connecting Enbridge Gas 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.

TC Energy feeds directly into the Dawn storage hub after receiving gas upstream from Great Lakes
Pipeline at St. Clair River.

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 Gas. 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.

DTE Gas Pipeline (MichCon) directly connects with the Dawn storage hub through Enbridge Gas at
the St. Clair River. DTE pipelines are connected to production in Michigan, DTE storage facilities in
Michigan, Vector, Panhandle, ANR, and NEXUS pipelines.

Enbridge Gas 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.

At the other end of the system, Enbridge Gas 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.

Pipeline Routes and Capacity from United States to Ontario

Michigan to Dawn Northwest New York to Ontario  Total ‘
Great Vector St. Clair Panhandle Bluewater MichCon Niagara Niagara Empire
Lakes Ml to Dawn to Union to Union to Union (TGP to (National into ON at
(St. ON) Fuel to Chippawa
Clair) ON)
Ml into
Dawn
2,100 1,745 150 257 250 825 5,327
Great Vector Panhandle Bluewater MichCon Tennessee National Empire
Lakes Gas Fuel Gas Pipeline
Pipeline Supply
TC Enbridge Gas Energy Plains GP | DTE Kinder National | National
Energy | (60%) & DTE Transfer Holdings, | Energy Morgan Fuel Fuel
Energy (40%) Partners L.P.
Great Enbridge Gas Panhandle Bluewater DTE Tennessee National = National
Lakes Eastern Gas Energy Gas Fuel Fuel
Storage Pipeline

Source: ICF GMM®
**This table includes only capacity from Lower Peninsula Ml to ON, and Western NY to ON

>
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2.3 Implications to Ontario Storage Values

The North American gas markets are in a period of transition. Gas prices in 2021 and 2022 have risen rapidly
as the economy has rebounded from the recent pandemic and as international events have increased demand
for LNG exports. Current natural gas prices are well above ICF’s expectations for long term natural gas prices.

ICF’s April 2022 Base Case natural gas price forecasts for Henry Hub and Dawn used in this analysis are shown
in Exhibit 2-10 below.

Exhibit 2-10 : ICF’s April 2022 Base Case Monthly Gas Price (US$) Forecast for Henry Hub and Dawn

8.00
7.00
6.00
>
& 5.00
S >
<
wr 4.00
—
IN
&
«n 3.00
-]
2.00
1.00
N 1IN 1D © O N NN 0 00 O OO O O O 4 d N N N MM O < < 10 1w
B B B B B B B B B R RN NI IS
C C > & 0 0 5 9O >+ = @ c c > 5 0 Q035 9O >+ = @ c co >
T 5 0 2 0 0 2 0 ®m K & 5 8 5 0 2 0 0 2 0 ®m QK & 5 g 5 O
- 5 Z < un w O§O§<—-—,Z<ﬁmu_ Q§O§<ﬁﬂz

e Henry Hub e Dawn

Source: ICF Gas Market Model

ICF projects that natural gas prices are likely to decline through 2025, before rebounding, and increasing slowly
through 2035.

In the last year, gas price volatility has been much higher than longer term averages. ICF expects that the gas
market will continue to exhibit increased gas price volatility. In the near term the increase in volatility is driven by
uncertainty in international markets, and tightness in supply. Over the next two to three years, the impact of the

increase in volatility will be partially offset by the impact of falling prices. In the longer term, the increase in volatility
will act to further increase the value of holding natural gas storage.

Part of the value provided by natural gas storage is the ability to purchase lower priced natural gas during off

peak periods to avoid the need to purchase gas during peak periods. In the case of the storage capacity used by
Enbridge Gas to serve bundled service customers, this value is driven by seasonal changes in natural gas

prices. As noted above, the seasonal changes in natural gas prices can vary widely from year to year. Exhibit

2-11 illustrates the swings in the seasonal value of natural gas at Dawn from the 2016/17 storage year through
the 2021/2022 storage year.
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Exhibit 2-11 : Seasonal Natural Gas Price Spread at Dawn (US$/MMBtu)
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Part of the variability in the seasonal natural gas price spreads is due to normal year to year market volatility
related to differences in weather, supply trends, changes in natural gas exports and other seasonal factors.
However, the seasonal storage values are also influenced by the longer year trends in natural gas market
prices. When prices are generally increasing, the seasonal value of storage generally will be higher than
average since winter gas prices are further up the increasing price path than summer prices, and when prices
are generally decreasing, the seasonal value of storage generally will be lower than average since winter gas
prices are further down the declining price path than summer prices.

In today’s market, gas prices are higher than the long-term equilibrium price trend projected by ICF. As a result,
ICF is projecting declining natural gas prices over the next couple of years, and ICF’s forecast of seasonal gas
price spreads are lower than average due to the projected declining natural gas price path. This trend
suppresses the seasonal price spread during the 2022/23 through 2024/25 storage seasons in the ICF base
case forecast.
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Exhibit 2-12 : Difference between Winter and Summer prices at Dawn (US$/MMBtu)
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The actual path of the price decline will be determined by market conditions, including weather, and geopolitical
factors driving gas export demand that make it difficult to determine the time period where the decline in prices
will occur. As a result, the price decline may occur sooner or later than projected by ICF, which will have
significant impacts on the year seasonal price spread pattern in the future. ICF is currently projecting the price
decline in 2022/2023 through 2024/25 to negatively impact seasonal price spreads at Dawn, although a more
rapid decline in gas prices would concentrate the impact on seasonal basis into a shorter time period, potentially
leading to an increase in the seasonal basis in the 2023/24 storage year if prices remain higher than expected
through April 2024, or if prices fall more rapidly than expected prior to April 2023.
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3 Alternatives to Market Based Storage Capacity

Enbridge Gas is proposing to use 218 PJ of storage capacity to serve in-franchise customers, including 203 PJ
to serve bundled service customers. Of this, 185 PJ is utility owned cost-of- service based storage. Enbridge
Gas also holds 18 PJ of market-based storage capacity to serve bundled service customers. One of the
questions that Enbridge Gas asked ICF to address was whether there were viable market-based alternatives to
the market-based storage capacity, and whether these alternatives would allow Enbridge Gas to hold less
market-based storage capacity to serve bundled service customers. ICF concluded that there could be viable
market-based alternatives to market-based storage capacity, but these alternatives would not be preferable to
market-based storage capacity due to a combination of factors including economics, system reliability benefits
including contributions to design day capacity planning, and reductions in supply cost volatility to consumers.

ICF considered two broad alternatives to the use of market-based storage capacity in the bundled service
customer supply portfolio. The first approach was to hold additional pipeline capacity to serve the load served
by the market-based storage. ICF recently reviewed the availability of pipeline capacity for Enbridge Gas as an
alternative to the Dawn to Corunna pipeline. This review concluded that incremental pipeline capacity would be
unlikely to be available or would require additional capacity on upstream pipelines to provide reliable winter
service to Dawn and would not be a cost-effective alternative.’® This conclusion remains valid for this analysis.
In addition, the use of pipeline capacity to replace the existing market-based storage capacity would have
resulted in a lower utilization rate for the pipeline capacity, increasing the costs relative to other options, and
would not have reduced the long-term capital commitment relative to storage capacity. As a result, ICF does not
consider incremental pipeline capacity to be an economic alternative to market-based storage.

The second alternative considered by ICF was the substitution of incremental purchases at Dawn for winter
storage withdrawals, combined with winter peaking service to offset the storage contributions to design day. In
this alternative, Enbridge Gas would reduce summer pipeline deliveries and summer purchases at Dawn and
increase winter purchases at Dawn as the alternative to storage withdrawals. Enbridge Gas would also rely on
purchases of delivered gas at Dawn to provide design day gas supply that otherwise would have been provided
from the market-based storage capacity.

Dawn is a highly liquid market, and gas supplies at Dawn generally would be available for purchase. Enbridge
Gas currently plans on purchases at Dawn to meet part of its supply portfolio requirements, including on a
design day. Depending on the year, and depending on other market variables, including the price of market-
based storage, the economics of purchasing gas at Dawn are roughly equivalent to the economics of holding
market-based storage based on forecasted commodity costs. As a result, ICF considers this to be a potentially
viable option for the replacement of market-based storage services. However, gas purchases at Dawn are not a
perfect substitute for holding natural gas storage capacity. Storage capacity provides additional value relative to
purchases at Dawn in several different areas.:

e Storage allows the purchase of gas to be shifted from the winter, when prices typically are higher, to the

non-winter months when prices typically are lower.

3 Assessment of the Value of the Enbridge Gas Dawn to Corunna Storage Project -Potential Value of Incremental Storage

Capacity and Market-Based Alternatives for Enbridge Gas”, ICF Resources, February 24, 2022, pages 31-35.
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e Contribution of Storage Deliverability to Design Day Capacity Requirements. Storage
deliverability provides a direct contribution to design day system capacity requirements. In the
Gas Supply Planning model analysis, changes in storage capacity are addressed through
incremental purchases at Dawn. However, purchases at Dawn do not have the degree of
reliability provided by storage deliverability. The difference in reliability provides significant
economic benefit to the use of incremental storage that is not captured in the Gas Supply
Planning model analysis.

Increasing the reliance on winter purchases at Dawn as an alternative to holding incremental market-based
storage would have significant implications on gas purchase costs. The expected increase in gas purchase
costs associated with a shift from summer gas purchases to winter gas purchases would offset much or all
(depending on the year) of the cost savings associated with the reduction in contracted storage capacity. In
addition, the deliverability of the market-based storage capacity would need to be replaced to meet design day
supply criteria. ICF’s analysis suggests that during some years, reliance on winter purchases at Dawn could
reduce the overall supply costs to Enbridge Gas’s bundled service customers. However, in other years, this
approach would lead to significant increases in costs. As a result, the reliance on increased winter purchases at
Dawn would increase year-to-year gas supply cost volatility to Enbridge Gas’s bundled service customers.

The reduction in the reliance on market-based storage would also impact design day planning. One of the
trade-offs associated with reducing market-based storage capacity is the requirement to offset the loss of
deliverability provided by the market-based storage on a design day. The most reliable market-based approach
to replacing the storage deliverability likely would be delivered services provided at Dawn. 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 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.

Enbridge Gas currently relies on a significant volume of delivered services and purchases at Dawn to meet
design day gas requirements in its supply plans and decreasing the market-based storage likely would further
increase this reliance.

Given the liquidity of the market at Dawn, delivered service contracts likely would be available to offset the
reduction in deliverability associated with a decline in contracted market-based storage. However, the cost of
the delivered services contracts would further offset any potential cost savings associated with a reduction in
market-based storage capacity. In addition, the cost and availability of the delivered service contracts likely will
vary widely from year-to-year, leading to further increases in supply cost volatility impacting bundled service
customers.

3.1 Projected Impact of Reducing Storage Capacity on Enbridge Gas’
Supply Portfolio Value

In order to assess the impact on the supply portfolio of reducing storage capacity, Enbridge Gas ran the Supply

Model with a 5 PJ decrement relative to the amount of storage capacity indicated by the Aggregate Excess
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methodology for each of the four weather scenarios evaluated. '

The results of the analysis indicate that reducing storage capacity below the level indicated by the Aggregate
Excess methodology would result in reductions in storage demand charges. However, under the different
weather scenarios, the storage demand charge savings are more than offset by the increased cost of
purchasing gas supply in the winter months and peak day deliverability.

Based on this analysis, ICF determined that reducing storage capacity below the Aggregate Excess level likely
would lead to an increase in the effective cost of the Enbridge Gas’ supply portfolio. The results of the analysis
and portfolio cost increases resulting from the 5 PJ decrement are shown in Exhibit 3-1 below:

Exhibit 3-1 : Impact of a 5 PJ Reduction in Storage Capacity on Gas Supply Portfolio Costs

Impact of Reduction in Storage Capacity on Gas Supply Portfolio Cost

(CAD$Millions) 2023/24  2024/25 2025/26 2026/27  2027/28 Annual Average
Supply Model Portfolio Costs - Base Case Storage Capacity

Normal Weather 3,168 2,623 2,452 2,580 2,533 2,671
Warmer than Normal Weather 2,892 2,712 2,089 4,013 2,740 2,889
Typical Weather 2,895 3424 2432 1,632 2,397 2,556
Colder than Normal Weather 3,291 2909 2,881 2,700 1,773 2,711
Supply Model Portfolio Costs - 5 PJ Reduction in Storage Capacity

Normal Weather Scenario 3,164 2,620 2,449 2,579 2,535 2,670
Warmer than Normal Weather Scenario 2,860 2,729 2,069 4,048 2,742 2,890
Typical Weather Scenario 2,875 3,448 2,425 1,612 2,415 2,555
Colder than Normal Weather Scenario 3,318 2,908 2,912 2,701 1,759 2,720
Cost of Replacing Lost Deliverability '3 2.05 2.05 2.05 2.05 2.05 2.05

Impact of Reduced Storage Capacity on Portfolio Cost

Normal Weather Scenario (1.6) (1.5) (1.2) 1.4 4.2 0.2
Warmer than Normal Weather Scenario (30.2) 19.9 (17.6) 36.9 41 2.6
Typical Weather Scenario (17.8) 25.8 (5.6) (18.1) 20.0 0.9
Colder than Normal Weather Scenario 28.9 1.3 32.7 3.6 (11.8) 11.0

As illustrated in Exhibit 3-1, decreasing storage by 5PJ results in average annual portfolio cost increases from a
range of $0.2 million to $11.0 million, depending on the weather scenario being evaluated.

4 The alternative weather scenarios are discussed in Section 4 of this report.
5 The estimated value of the increase in deliverability and the value that would be derived from the increase in

daily gas supply purchasing flexibility are documented in Appendix E.
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4 Value of Incremental Storage Capacity to Enbridge Gas
Bundled Service Customers

ICF used the analysis of North American and Ontario natural gas markets, combined with the assessment
conducted by Enbridge Gas on the company’s gas supply portfolio costs, to assess the impact of potential
increases in natural gas storage capacity held by the company on the utility’s overall gas supply portfolio cost
under a variety of different weather scenarios. The analysis is summarized below.

4.1 Approach
The analysis was conducted in six steps:

1) ICF reviewed the Aggregate Excess Approach used by Enbridge Gas and estimated the amount of
storage capacity consistent with the Aggregate Excess Approach based on the forecast of in-franchise
bundled service demand provided by Enbridge Gas.

2) ICF specified four alternative weather scenarios to assess the impact of real-world weather on the
storage capacity.

3) ICF assessed the impact on the Enbridge Gas In-franchise bundled service customer supply portfolio
of reducing storage capacity below the level indicated by the Aggregate Excess Methodology. This
analysis included an assessment of reducing storage capacity by 5 PJ below the level indicated by the
Aggregate Excess methodology to determine the potential cost impacts of replacing storage capacity
with purchases at Dawn. This analysis is reviewed in Section 3.

4) Enbridge Gas used their Supply Planning Model to evaluate the optimum storage and supply portfolio
for each weather scenario.

5) ICF specified four alternative storage capacity scenarios for the Typical Weather scenario, and
Enbridge Gas used their Supply Planning Model to evaluate total supply portfolio costs for each level
of storage capacity.

6) ICF used the results of the Enbridge Gas’s Supply Planning Model analysis of supply portfolio costs to
evaluate the impact of changes in natural gas storage capacity on Enbridge Gas supply portfolio costs.

Each of these steps is described in more detail below.

4.2 Review of the Aggregate Excess Methodology

Historically, Enbridge Gas has used an aggregate excess approach to determining storage requirements, with
minor differences'® between the methodology used by EGD and Union. According to the OEB, “The aggregate
excess method is the difference between the amount of gas a customer is expected to use in the 151-day winter
period and the amount that would be consumed in that period based on the customer’s average daily
consumption over the entire year.”!”

8 The Union approach uses only end-use demand when calculating aggregate excess, whereas the EGD approach uses
system demand, including items such as lost-and-unaccounted for gas and own use gas.
7 Ontario Energy Board, “Motions to Review the Natural Gas Electricity Interface Review Decision — Decision with

Reasons” May 22, 2007. Page 59.
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In essence, the aggregate excess methodology provides an estimate of the amount of storage capacity needed
to optimize the utilization of contracted pipeline assets and minimize the uncertainty associated with meeting
natural gas demand under normal weather conditions.

The aggregate excess approach is based on demand, rather than on the economics of storage and pipeline
capacity. In and of itself, the aggregate excess methodology does not determine the optimal amount of storage
capacity needed to minimize long term supply costs.

¢ In a market with significant excess pipeline capacity or other sources of winter gas supply being
available at costs that are lower than the cost of meeting winter demand with storage, the
aggregate excess methodology could result in a higher cost supply portfolio than holding a
lesser amount of storage.

¢ In a market where prices and demand are more volatile than the normal conditions used to
assess the amount of aggregate excess, and where there is limited available winter pipeline
capacity or supply, or the available supply is higher cost than storage, the aggregate excess
methodology could underestimate the amount of storage that should be held in an optimal
supply portfolio.

The Aggregate Excess methodology is designed around normal weather. During some years, total supply costs
might be lower if storage levels below the aggregate excess are included in the portfolio, and in other years, the
supply costs might be lower if storage levels above the aggregate excess are included in the portfolio.

In the Ontario market, the seasonal swings in price, combined with the limited availability of incremental pipeline
capacity into the storage region, and the low cost of service-based storage capacity included in the aggregate
excess methodology, ICF expected that the Aggregate Excess methodology would represent the floor on the
appropriate level of storage capacity. To test this hypothesis, ICF asked Enbridge Gas to provide a series of
Gas Supply Planning model runs for the normal weather case and for a set of alternative weather scenarios
where additional market-based storage capacity was available as part of the solution. The results of this analysis
are presented in Section 4.4 and 4.5.

4.3 Alternative Weather Scenarios

The calculation of Aggregate Excess is based on a demand forecast reflecting normal weather. The
assessment of storage value for the normal weather case is influenced by two major storage drivers. The first is
that normal weather analyses tend to understate the impact of market volatility on storage value. Much of the
natural gas price volatility observed in the market is due to weather variation that is not captured in an analysis
based on normal weather conditions. The second major point is that current market conditions impact short
term forecasts. In the current natural gas market, natural gas market prices are higher than the long-term
equilibrium price levels. As markets correct, the decline in prices tends to suppress the seasonal storage values
calculated based on projected seasonal natural gas prices. However, the timing of the correction is uncertain,
and the timing of the related changes in storage value is uncertain.

Standard variation in weather will lead to different storage valuations. During some years, total supply costs
might be lower if storage levels below the aggregate excess are included in the portfolio, and in other years, the
supply costs might be lower if storage levels above the aggregate excess are included in the portfolio.
Incremental storage generally acts to mitigate the impacts of extreme weather conditions.

In order to provide a more realistic assessment of storage value, ICF developed a series of alternative weather
scenarios. Each weather scenario was used to evaluate the Enbridge Gas’ supply portfolio costs for the 5-year
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period from April 2023 through March 2028.

ICF used its April 2022 Gas Market Model (GMM) Base Case as the starting basis for its evaluation of the North
American natural gas markets and Enbridge Gas’ gas storage planning. The GMM is an internationally
recognized model of the North American gas market that includes projections for natural gas demand by sector,
conventional and unconventional natural gas resources, production costs, and other major gas market
developments, such as potential Liquefied Natural Gas (LNG) exports. The GMM projects monthly natural gas
demand, supply, and prices for more than 120 regions and is a general equilibrium market model. The model is
described in more detail in Appendix C. ICF used the GMM to conduct sophisticated analysis of the potential
impacts and risks associated with alternative weather scenarios on natural gas demand and prices.

Exhibit 4-1 : Average HDDs in Ontario between April 2023 to March 2028 between the alternate weather cases and normal case
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Source: ICF GMM® Case

To assess the impact of colder than normal and warmer than normal weather on prices, ICF ran 40 cases of
actual 5-year weather patterns in the GMM to assess the volatility in prices with change in weather patterns.

The use of actual weather scenarios is important for estimating the actual range of impacts due to the range of
positive and negative correlations between weather patterns in different regions of North America. This weather
sensitivity analysis forms the basis needed to evaluate the company’s gas storage operations and the impact of
weather volatility on natural gas prices and basis at the natural gas market centers considered important by
Enbridge Gas.
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Exhibit 4-2 : Variation in the HDDs in Ontario between the alternate cases and the normal case
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The normal weather scenario is based on the average of the monthly HDD and CDD data for each month over
the 20-year period from 2002 to 2021. ICF selected GMM’s base case from April 2022 to define the normal
weather scenario. The Warmer than normal weather scenario reflects an actual five-year weather period where
the HDDs were lower than the normal (base) weather conditions. The Typical weather scenario is based on five
years of actual weather that in total was the closest to the normal weather scenario. The Colder than normal

weather scenario is based on five years of actual weather data with HDDs higher than the normal weather
scenario. The three alternate weather scenarios are summarized below:

= For the Warmer than normal Weather Scenario, ICF selected the warmest 5-year period in

Ontario’® between 1980 to 2020 using the actual monthly HDD data. Based on this approach, 2015
— 2019 turned out to the case with lowest HDDs.

For the Typical Weather Scenario, ICF selected the weather scenario which was closest to the

normal weather scenario. Based on this, 2008 - 2012 turned out to be the scenario where the
Ontario HDDs were closest to the normal scenario.

For the Colder than normal Weather Scenario, ICF selected the coldest 5-year period in Ontario

between 1980 to 2020 using the actual monthly HDD data. Based on this approach, 1981 - 1985
turned out to the case with highest HDDs.

'8 The coldest and warmest five-year periods in Ontario correspond to the coldest and warmest five-year periods in North
America (U.S. and Canada).
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Exhibit 4-3 : Dawn Prices (Nominal US$) Under the Four Enbridge Gas Weather Scenarios

2023 2023/24 2024 2024/25 2025 2025/26 2026 2026/27 2027 2027/28 2028
Summer Winter Summer Winter Summer Winter Summer Winter Summer Winter Summer
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Source: ICF Gas Market Model

The three cases based on actual weather all show significant variation in year-to-year price patterns. The year-
to-year variability in prices in these three cases is due:

e Year-to-year variability in the actual weather patterns. Even during the warmest 5-year period, some
years are significantly colder than the other years in the sequence leading to increases in prices. And in
the coldest 5-year period, the warmer years lead to a certain amount of cycling in natural gas prices.

e Changes in market conditions due to changes in demand and prices. In the near term, natural gas
market prices tend to fluctuate around a longer term normal as the market responds to price induced
changes in demand and supply, and to changes in storage inventory levels created by the changes in
demand. And storage inventories fluctuate around the normal seasonal levels due to changes in
demand and prices, leading to year-to-year fluctuations in prices.

o Differences between Ontario weather patterns and broader North American (U.S. and Canada) weather
patterns lead to regional pricing patterns that can differ from the Ontario weather patterns.

Even in the Warm Case, the price variability increases. As illustrated in Exhibit 4-2, HDD’s in the warm case are
higher (e.g., colder weather) than in the other cases during certain time periods, leading to increased demand
and higher prices. As a result, even the warmest five-year period lead to increases in prices during certain time
periods, and higher price volatility than in the normal weather case.

Alternative Storage Scenarios

The four different weather scenarios lead to significant changes in natural gas commodity prices, including both
the absolute prices and the price volatility. These commodity price outlooks across the Normal, Warmer than
Normal, Typical, and Colder than Normal weather cases were provided to Enbridge Gas by ICF. Enbridge Gas
then used these results to assess the impact of alternative storage scenarios on Enbridge Gas natural gas
supply portfolio costs using the Enbridge Gas’s Supply Planning model.
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The analysis uses a base gas supply portfolio which represents the bundled demand and assets that Enbridge
Gas is including in its Application. The base portfolio is underpinned by the Enbridge Gas demand forecast, and
upstream contract costs at the time of developing the Enbridge Gas Application. In order to complete an
analysis of incremental storage, Enbridge Gas first modeled three 10 PJ tranches of incremental market-based
storage and included them in the base portfolio. Enbridge Gas assumed each 10 PJ tranche was 5% more
expensive than their most recent market-based storage contract'® and assumed the contracting parameters of a
standard market-based storage contract, such as 1.2% maximum deliverability and 0.75% maximum
injectability. For the purposes of this analysis, Enbridge Gas assumed that the gas storage would be available at
or near Dawn.?°

Once the incremental storage tranches were included in the base portfolio, Enbridge Gas ran the Gas Supply
Planning model using the application’s Resource Mix optimization function for each commodity price forecast
provided by ICF. With the Enbridge Gas Supply Planning model optimizing using the SENDOUT® Resource
Mix function and assuming each of the ICF commaodity price forecasts, the Gas Supply Planning model was
used to determine what level of incremental storage, if any, provided a lower cost portfolio than the base
portfolio. ICF used the results of this analysis to assess the value of holding incremental natural gas storage
capacity beyond the levels currently held by Enbridge Gas for bundled in-franchise customers.

4.4 Optimized Storage Capacity for Different Weather Scenarios

Resource Mix Optimization — Total Portfolio Cost

ICF evaluated the results of the Gas Supply Planning model runs to determine the value of incremental natural
gas storage capacity for each of the four weather scenarios. Exhibit 4-4 shows the maximum base storage
capacity by year between the four weather scenarios. Enbridge Gas assumes 203 PJ of storage capacity across
the scenarios in all the 5 years. Under normal weather conditions, the Gas Supply Planning model selected
incremental storage capacity in the solution in one out of the five years evaluated. The reduction in supply costs
during this one year more than offset the increase in cost of holding the incremental market-based storage
capacity,

We can infer that the model is about right on Aggregate Excess storage capacity in the normal weather case
and there may not be any value in procuring additional storage. However, the Warmer than normal weather
case as well as the Colder than normal weather case procured incremental storage capacity in three out of the
five years. The typical weather scenario picked up incremental storage in two out of the five years The results of
the analysis of alternative weather patterns supports the hypothesis that the Aggregate Excess methodology
generally understates the optimal amount of storage capacity that should be included in the long-term Enbridge
Gas supply portfolio.

9 The most recent market-based physical storage contract of EGI has a capacity cost of $0.83/GJ. The demand charges
incurred on Tranche One (10 PJ) was $0.87/GJ, Tranche Two (10 PJ) was $0.92/GJ and Tranche Three (10 PJ) was
$0.96/GJ. The variable charges for injection or withdrawal were also based off of EGI’s most recent physical storage
contract, which is $0.006/GJ for either injection or withdrawal.

20 For the analysis, Enbridge Gas has assumed that new storage is available at or near Dawn and does not require
incremental pipeline capacity. Hence, the Enbridge Gas’s Gas Supply Planning model analysis does not include any

changes to the upstream transportation portfolio, resulting in fixed transportation costs across all scenarios.
35

>
ZICF



Filed: 2022-10-31, EB-2022-0200, Exhibit 4, Tab 2, Schedule 1, Attachment 6, Page 36 of 71

Enbridge Gas Storage Assessment

October 12, 2022

Exhibit 4-5 is a summary of the costs associated with the 203 PJ storage capacity as calculated using
the Aggregate Excess methodology. Exhibits 4-6 to 4-9 outline the cost impacts of adding incremental
storage outlined in Exhibit 1-2 by incremental storage cost, supply cost, transportation cost and the total

supply portfolio costs by year for each of the weather scenarios.

Exhibit 4-4 : Total Existing and incremental storage (PJ) in each of the weather scenarios by year

Optimized Storage Capacity (PJ)

2023/24
Aggregate Excess Capacity

2024/25

2025/26

2026/27

2027/28

Normal Weather Case 203 203 203 203 203
Warm Weather Case 203 203 203 203 203
Typical Weather Case 203 203 203 203 203
Cold Weather Case 203 203 203 203 203
Incremental Storage Capacity
Normal Weather Case - - - 10.5
Warm Weather Case - - 25.9 30.0 34
Typical Weather Case - 19.1 - 253
Cold Weather Case 3.2 - 30.0 12.5
Total Optimized Storage Capacity
Normal Weather Case 203 203 203 203 213
Warm Weather Case 203 203 229 233 206
Typical Weather Case 203 223 203 203 229
Cold Weather Case 206 203 233 203 215

Exhibit 4-5 : Total Costs when Incremental Storage is provided to each of the scenarios (Million CAD$)

2024/25

2025/26

2026/27

Annual Average

Total cost 2023/24
Million CAD$

Normal Case 3,168

Warm Case 2,892
Typical

V\Xfather Case Al
Cold Case 3,272

2,623
2,800

3,315
2,940

2,452
2,144

2,432
2,710

2,580
3,835

1,632
2,700

Total Cost

2,671
2,882

2,551
2,677

The total supply portfolio costs can be broken down by Storage cost, Supply cost, and Transportation cost as
provided by the Enbridge Gas using their Gas Supply Planning model results. Based on these results, ICF was
able to access the change in storage, supply and transportation costs between the existing base storage
capacity case and the incremental storage capacity cases. The results from the same are shown in the Exhibit

4-6 to Exhibit 4-9 below.

When additional storage capacity is provided to the model, the total supply portfolio costs go down which is

driven by the decline in the supply costs associated with the procurement of more storage.
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Exhibit 4-6 : Incremental Storage Costs (Million$) by year between the weather scenarios

Incremental Annual Average
storage costs
Million$
Normal Case (0.0) 0.0 (0.0) (0.0) 10.4 21
Warm Case 0.0 1.1 28.0 31.9 34 12.9
Eyp'ca' peetel 0.7 19.9 0.0 (0.0 25.1 9.1
ase
Cold Case 3.0 0.2 31.8 0.0 11.8 94

Exhibit 4-7 : Incremental Supply Costs (Million$) by year between the weather scenarios

Incremental supply 2023 Annual Average
costs (Million$

Normal Case - - - - (15.8) (3.2)
Warm Case 0.0 86.8 249 (211.6) (4.7) (20.9)
Typical Weather

Case 95.8 (130.1) (0.0) 0.0 (39.4) (14.7)
Cold Case (21.9) 30.6 (207.3) - (23.8) (44.5)

Exhibit 4-8 : Incremental Transportation Costs (Million$) by year between the weather scenarios

Incremental Annual Average
transportation

costs (Million$

Normal Case - - - - 3.3 0.7
Warm Case (0.0) 0.0 2.1 1.2 0.6 0.8
LD 0.0 10 0.0 (0.0) 21 06

ase
Cold Case 0.5 - 41 - 3.1 1.5

Exhibit 4-9 : Incremental Total Supply Portfolio Costs (Million$) by year between the weather scenarios

Incremental Total

Supply Portfolio
costs (Million$)

Normal Case (0.0) 0.0 (0.0) (0.0) (2.1) (0.4)

Warm Case 0.0 87.8 54.9 (178.5) (0.7) (7.3)

Typical Weather

Case 96.5 (109.3) (0.0) (0.0) (12.1) (4.9)

Cold Case (18.4) 30.8 (171.5) 0.0 (8.9) (33.6)
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4.5 Impact of Different Weather Patterns on Storage Capacity

In all the scenarios, the increase in storage capacity allows Enbridge Gas to purchase additional lower cost
natural gas supply during off-peak periods for use during the winter when prices typically are higher. Exhibit 4-10
illustrates the impact of the increase in storage capacity on Enbridge Gas supply portfolio costs for these
scenarios. The change in costs from the existing base storage capacity case to the incremental storage capacity
case is provided in Exhibit 4-9.

As outlined in Exhibit 4-5, the total supply portfolio costs in the Normal weather scenario with existing base
storage capacity are about CAD$ 2.6 billion per year which remains almost the same in the incremental storage
capacity cases.

In the months where incremental storage capacity is used by the Gas Supply Planning model, the total supply
portfolio costs go down. Similarly, the total supply portfolio costs go up when no incremental storage is used by
the model. This happens because the model must pay for unused storage for the months where it has
contracted for storage but is not using the same.

In both the Warm Weather Case and the Cold Weather case, the analysis indicated that adding 30 PJ of storage
capacity could be economic during certain periods. As outlined in Exhibit 1-3, in the Warm Weather case, the
incremental storage capacity would reduce the supply portfolio cost by C$7.3 million per year, while in the Cold
Weather case, the incremental storage capacity would reduce the supply portfolio cost by C$33.6 million per
year.

Exhibit 4-10 : Average Annual Impact of Incremental Storage Capacity on Enbridge Gas Supply Portfolio Costs: Current Storage
Capacity Costs (Million CADS$)

(CAD$Millions)

Normal (Base) | Warmer than Typical Weather Colder than
Weather Normal Weather | Scenario Normal Weather
Scenario Scenario Scenario

Total Supply Portfolio Costs

Aggregate Excess Capacity?! 2,671 2,889 2,556 2,711
Incremental Storage Capacity?' 2,671 2,882 2,551 2,677
Gas Supply Costs

Aggregate Excess Capacity 2,049 2,263 1,934 2,092
Incremental Storage Capacity 2,046 2,242 1,919 2,048
Storage Costs

Aggregate Excess Capacity 32 34 31 27
Incremental Storage Capacity 34 47 40 37
Transport Costs

Aggregate Excess Capacity 590 592 591 591
Incremental Storage Capacity 591 592 592 593

In the Normal Weather scenario, the total supply portfolio costs in the incremental capacity case remains close
to the Aggregate excess capacity case, implying that there is limited value in adding incremental storage
capacity to the system. The calculation of normal weather significantly dampens the price volatility associated

2" The difference between the ‘Aggregate Excess Capacity’ line and the “Incremental Storage Capacity’ line is the average

annual cost savings, as outlined in Exhibit 4-9.
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with normal variations in weather resulting in a lower value for storage, and when optimization modeling, the use
of less storage capacity.

Impact of Incremental Fixed Storage Capacity on Supply Portfolio Costs

In the analysis of the value of incremental natural gas storage under alternative weather patterns, the Gas
Supply Planning model adds storage capacity on a monthly basis in the months when it is less expensive and in
turn saves on the total cost based on the market condition assumptions. In actual decision making there is no
certainty on the requirement of storage in a particular month. Typically, storage customers would contract for
storage capacity at least for a 12-month period, or longer, rather than only during the time periods when the
storage reduces costs.??

ICF assumed that a fixed storage capacity will be contracted in each month and that the cost of the storage
contract would be incurred over the entire analysis period. ICF added the incremental storage capacity costs to
the Gas Supply Planning model results in order to provide a more realistic assessment of the total storage costs.
ICF assumed fixed storage costs over the 5-year period, to understand how the cost savings will change with a
long-term storage commitment in each of the weather scenarios.

Based on the outcome of the Resource Mix Optimization analysis as outlined in Exhibit 4-4 ICF assumed 10 PJ
of fixed storage contracts in the Normal case, 25 PJ of fixed storage contracts in the Typical weather case, and
30 PJ of fixed storage capacity contracts in the Colder than normal and Warmer than normal weather scenarios,
consistent with the maximum amount of gas storage selected for any period in the Gas Supply Planning model
analysis. It was observed that the cost savings go down when the storage is fixed.

The overall results of the five-year period from April 2023 through March 2028 of weather and cost scenarios are
shown in Exhibit 4-13.

The total supply portfolio costs go down (cost savings associated with fixed storage contracts) by CAD$ 0.1
million in a Normal Weather case when we assume fixed capacity contracts. The cost savings decrease in the
alternative weather scenarios too, with cost savings ranging between CAD$ 1.5 million and CAD$ 9.7 million.
Exhibit 4-11 shows the cost savings in each of the weather scenario by year when ICF assumed fixed storage
contracts of 10 PJ in Normal weather case, 25 PJ in Typical weather case and 30 PJ each in Warm and Cold
weather cases. The negative values indicate the cost reductions in the fixed storage contract case vs the Base
case where no incremental storage was provided. These cost savings provide an indication of the potential cost
savings associated with the use of incremental storage capacity based on storage behavior with perfect
foresight.

22 Storage customers can and do contract for short term storage to fill immediate needs.
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Exhibit 4-11 : Incremental Total Supply Portfolio Costs in a fixed storage capacity scenario estimated by ICF

(CADS$Millons) 2024 2025 2026 K}/’;‘:;g'e
Normal Weather (0.1) (0.1) (0.1) 0.1) 0.1) (0.1)
Warm Weather (2.4) (2.4) (2.4) (2.4) (2.4) (2.4)
Typical Weather (1.5) (1.5) (1.5) (1.5) (1.5) (1.5)
Cold Weather ©.7) ©7) 9.7) ©7) 9.7) ©.7)

Exhibit 4-12 below summarizes the annual average cost of incremental storage and the cost savings per PJ of
storage addition in the incremental storage capacity case and the fixed storage capacity case.

Exhibit 4-12 : Annual Average Cost per PJ of storage addition and Cost savings per PJ of storage addition in the incremental
storage capacity case and the fixed storage capacity case

CAD $ Millions/PJ Normal Weather Warmer than Typical Weather Colder than

Scenario Normal Weather Scenario Normal Weather
Scenario Scenario

Incremental Storage Capacity Case

Annual average cost of incremental 0.99 105 102 0.98
storage

Cost Savings -0.04 -0.80 -1.24 242
Fixed Storage Capacity Case

Annual average cost of incremental 0.05 0.14 011 0.09
storage with fixed contracts

Cost savings with fixed contracts -0.01 -0.08 -0.06 -0.32

4.6 Impact of Incremental Fixed Storage Capacity on Supply Portfolio
Costs

ICF also evaluated, for the “typical Weather” scenario, the impact on storage costs based on current storage
operational guidelines with 1.2% maximum deliverability and 0.75% maximum injectability. For this analysis,
ICF requested that Enbridge Gas use their gas supply planning model to evaluate the “Typical Weather”
scenario using different levels of incremental storage capacity, including 5 PJ, 8 PJ, 10 PJ and 20 PJ above the
level indicated by the aggregate excess methodology. This analysis calculates the cost of holding these
different levels of incremental storage capacity over the 5-year period, as this more closely resembles how a
utility would contract for and use storage capacity relative to the resource optimization analysis.

ICF based the Fixed Storage Capacity Analysis on the typical weather scenario rather than the Normal Weather
scenario since the typical weather case is a better representation of how weather conditions impact price
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volatility and drive storage value.?3

The results of the analysis are shown in Exhibit 4-13 and summarized in Exhibit 4-14. The analysis
illustrates the impact of the adjustments for the value of deliverability based on the delivered services
costs and the ability to minimize gas purchases during the highest price periods.

e Contribution of Storage Deliverability to Design Day Capacity Requirements. Storage
deliverability provides a direct contribution to design day system capacity requirements. In the
Gas Supply Planning model analysis, changes in storage capacity are addressed through
incremental purchases at Dawn. However, purchases at Dawn do not have the degree of
reliability provided by storage deliverability. The different in reliability provides significant
economic benefit to the use of incremental storage that is not captured in the Gas Supply
Planning model analysis.

e Contribution Value of Daily Gas Supply Purchasing Flexibility. Storage capacity allows for a
more flexible gas purchasing approach that allows the utility to shift purchases on high priced
days to purchases on lower priced days. This provides a direct economic benefit to the use of
storage that is not captured in the use of storage to address aggregate excess requirements, or
through the use of monthly average prices.

The estimated value of the increase in deliverability and the value that would be derived from the
increase in daily gas supply purchasing flexibility are documented in Appendix E.

23 Given the results of the Resource Mix Optimization analysis, it was clear that additional storage would provide
additional benefits in the warm and cold weather scenarios, hence the additional analysis would not have
provided sufficient value to justify the level of effort required and was not conducted,
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Exhibit 4-13 : Impact of Different levels of Storage Capacity on the Total Supply Costs for the Typical Weather Scenario

(Million$)

Total Supply Costs with Different Levels of Storage Capacity for the Typical Weather Scenario (Million$)

203 PJ 208 PJ 211PJ 213 PJ 223 PJ
2023-24 2,991 2,920 2,924 2,926 2,936
2024-25 3,315 3,398 3,380 3,381 3,392
2025-26 2,432 2,445 2,455 2,459 2,471
2026-27 1,632 1,653 1,666 1,668 1,679
2027-28 2,385 2,380 2,370 2,363 2,330
2023-2028 12,755 12,796 12,795 12,797 12,808
Incremental Supply Costs with Different Levels of Storage Capacity for the Typical Weather Scenario (Million$)

203 PJ 208 PJ 211PJ 213 PJ 223 PJ
2023-24 - (70.8) (67.0) (65.0) (54.9)
2024-25 83.0 65.5 66.2 77.9
2025-26 12.7 225 26.3 38.2
2026-27 20.8 33.7 35.8 46.4
2027-28 (4.8) (14.9) (21.7) (55.0)
2023-2028 40.8 39.8 415 52.7
Percentage Change in Costs 0.320% 0.312% 0.326% 0.413%

203 PJ 208 PJ 211PJ 213 PJ 223 PJ
Value of Incremental 21 33 44 8.2
Deliverability
Reduction in Gas Purchase 05 0.9 11 21
Costs

With Adjustment for Value of Incremental Deliverability (Million$)

Total Supply Costs with Different Levels of Storage Capacity for the Typical Weather Scenario

203 PJ 208 PJ 211PJ 213 PJ 223 PJ
2023-24 2,991 2,918 2,920 2,921 2,926
2024-25 3,315 3,395 3,376 3,376 3,382
2025-26 2,432 2,442 2,451 2,453 2,460
2026-27 1,632 1,651 1,662 1,663 1,668
2027-28 2,385 2,378 2,366 2,358 2,320
2023-2028 12,755 12,783 12,775 12,771 12,756

Incremental Supply Costs with Different Levels o

f Storage Capacity for the Typical Weather Scenario (Million$)

203 PJ 208 PJ 211PJ 213 PJ 223 PJ
2023-24 - (73.4) (711.2) (70.2) (65.2)
2024-25 80.4 61.4 61.0 67.6
2025-26 10.1 18.4 21.1 27.9
2026-27 18.2 29.6 30.6 36.1
2027-28 (7.4) (19.1) (26.9) (65.3)
2023-2028 27.9 19.1 15.7 1.0
Percentage Change in Costs 0.219% 0.150% 0.123% 0.008%

As indicated in Exhibit 4-14, in the typical weather scenario, additional storage capacity reduced overall costs in
2023/24 and in 2027/28, but resulted in an increase in costs in 2024/25, 2025/26, and 2026/27. Over the 5-year
period, total costs were relatively flat across the range of incremental storage capacity. Costs changed by
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between 0.008% and 0.2% relative to the total supply portfolio cost depending on the amount of incremental
storage capacity. This is in line with expectations given the price of storage capacity used in the analysis
reflects actual storage contracts signed in the recent past, where we would anticipate that the storage cost
reflects the value associated with the storage capacity.

Exhibit 4-14 : Impact of Incremental Storage Capacity on Supply Costs (Million$) in the Typical Weather Cases

100

60

20

_ - | I ll I Il B
“i

Change in Total Supply Costs (Million$)

2023-24 2024-25 2025-26 2026-27 2027-28 Total

m +5P) ®m+8PJ +10P) m +20PJ

Summary of Resource Mix Optimization and Fixed Storage Capacity Analysis

Exhibit 4-15 is a summary of the portfolio costs savings reflected in the analysis above, under both the Resource
Mix Optimization analysis, and the Fixed Storage Capacity analysis. As outlined in Exhibit 4-15, total portfolio
costs decrease in all scenarios evaluated.
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Exhibit 4-15 : Average Annual Change in Total Gas Costs from Incremental Storage Capacity from Enbridge Gas SENDOUT®
Results (Million CADS$)

Average Annual Impact of Incremental Storage Capacity on Enbridge Gas’ Supply Portfolio Costs for the
Five-Year Period from April 2023 to March 2028

(CAD$Millions) Refereggt; tztorage

Normal Weather Scenario

Aggregate Excess Storage Capacity 2671
Incremental Storage Capacity?* 04
Assuming Incremental Fixed Storage Capacity -0.1

Warmer than Normal Weather Scenario

Aggregate Excess Storage Capacity 2889
Incremental Storage Capacity -7.3
Assuming Incremental Fixed Storage Capacity 2.4

Typical Weather Scenario

Aggregate Excess Storage Capacity 2556
Incremental Storage Capacity 5.0
Assuming Incremental Fixed Storage Capacity -15

Colder than Normal Weather Scenario

Aggregate Excess Storage Capacity 2711
Incremental Storage Capacity -33.6
Assuming Incremental Fixed Storage Capacity 9.7

Based on the assessment of natural gas market trends, expected natural gas prices at Dawn, and the value of
natural gas storage as part of the Enbridge Gas overall supply portfolio, ICF’s analysis of natural gas markets in
and around the Enbridge Gas distribution service territory, and Enbridge Gas’ gas supply planning model
analysis indicates that there is likely to be long term cost savings with holding additional storage capacity above
the level indicated by the Aggregate Excess methodology for the use of in-franchise bundled customers. This
analysis indicates that additional storage capacity that would be contracted at market-based rates would reduce
the long-term average cost of gas for Enbridge Gas in-franchise customers. The cost savings range from $0.1
million per year in the Normal Weather case to $9.7 million per year in the Colder than Normal Weather
scenario.

24 The incremental storage capacity costs included in this table reflect Resource Mix Optimization cost, as outlined in
Exhibit 1-3

Al
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5. Recommendations and Conclusions

Enbridge Gas estimated an aggregate excess storage capacity for bundled service customers of 203 PJ for the
2023-24 storage year. This value increases to 208 PJ by the 2027/28 storage year based on projected natural
gas demand growth within this customer group. Given 185 PJ of utility owned storage capacity valued at the
cost of service, this would require 18 PJ of market-based storage in 2023/24, increasing to 23 PJ of market-
based storage in 2027/28.

Based on our assessment of storage economics and the value of storage in reducing customer cost volatility,
ICF would consider the estimate of the Aggregate Excess to represent a lower bound on the appropriate level of
storage capacity needed to serve in-franchise bundled service customers rather than the optimal amount. ICF’s
assessment of storage value under different weather conditions and time periods suggests that Enbridge Gas
should hold a certain amount of additional market-based storage capacity above this level to meet design day
system capacity requirements, to increase system reliability and reduce cost volatility to Enbridge Gas
customers, and potentially to reduce overall costs to Enbridge Gas customers.

The overall amount of incremental capacity that should be considered by Enbridge Gas will depend on the cost
of the incremental storage at the time that Enbridge Gas goes into the market to acquire the storage?® and the
level of importance Enbridge Gas, the OEB, and other stakeholders place on minimizing long term supply costs
vs. the risk of holding additional storage capacity in years where the incremental value provided by the
additional storage capacity does not exceed the cost.

ICF’s analysis of the potential value of storage during unusual weather and market conditions indicates that up
to 25 PJ of additional market-based storage capacity could provide value to Enbridge Gas bundled service
customers in the “Typical Weather” Scenario, and up to 30 PJ of additional market-based storage capacity could
provide value to Enbridge Gas bundled service customers in the Colder than Normal and Warmer than Normal
weather scenarios. However, the incremental fixed cost of this additional storage capacity would lead to higher
costs in many years and would require additional fixed cost commitments that reduce the attractiveness of
holding additional storage capacity. In addition, fully achieving the benefits of the incremental storage capacity
would require the ability to optimize gas supply purchase patterns.

Instead of the maximum amount of indicated storage capacity, ICF’s analysis suggests that Enbridge Gas
should consider increasing the amount of market-based storage capacity held for bundled service customers by
about 10 PJ from 18 PJ to 28 PJ. This recommendation reflects a balance between cost, cost volatility, design
day reliability, and minimizing up front contract cost commitments for supply services based on the results of the
assessment of the value of storage under different weather conditions, and the assessment of the impacts of
different levels of storage capacity on costs for the typical weather scenario. The recommendation is based on
both the analysis of alternative weather scenarios, and the analysis of alternative storage capacity levels for the
“Typical Weather” scenario. Overall, supply costs for bundled in-franchise customers remained relatively flat
across a range of storage capacity options. The supply portfolio costs changed by between 0.008% and 0.2%

25 Given expectations about changes in the future seasonal value of natural gas, long term storage costs are expected to
be lower in the next two years than thereafter, providing incentives to lock in longer term storage capacity in the near term.

45



Filed: 2022-10-31, EB-2022-0200, Exhibit 4, Tab 2, Schedule 1, Attachment 6, Page 46 of 71
Enbridge Gas Storage Assessment October 12, 2022

relative to the total supply portfolio cost depending on the amount of incremental storage capacity provided in
the typical weather case. The values increased in the Colder than Normal and Warmer than Normal scenarios,
with the Colder than Normal scenario yielding a larger return of close to $9.7 million per year.

In the analysis of alternative weather scenarios, ICF’s recommendation is generally consistent with the annual
average of incremental storage capacity over the five-year period for the Typical Weather Scenario between
2023 and 2028, which 44.4 PJ in total over the five-year period, or about 10 PJ per year, as well as the Warm
Weather Scenario and Cold Weather Scenario, which averaged 10.5 PJ per year.

The analysis of incremental storage value for the Typical Weather scenario indicated that increasing the
incremental storage capacity above the level indicated by the Aggregate Excess by between 5 and 20 PJ of
capacity would reduce gas supply costs during the first year of the analysis (Storage year 2023/24) and would
have essentially no impact on costs over the five-year period from 2023 through 2028. In addition, the
incremental storage capacity would increase system reliability and resiliency and is expected to lead to
additional cost savings due to the flexibility in gas purchase timing facilitated by the incremental storage
capacity. However, the cost savings resulting from going from 10 PJ of incremental storage to 20 PJ of
incremental storage are small and may not offset the impact of the commitment for additional storage capacity.

Hence, based on the analysis of both the potential value of storage under different weather conditions, and the
value of incremental storage capacity in the “Typical Weather” scenario, ICF recommends the 10 PJ of
incremental storage capacity as the best balance between the projected value of the incremental storage
capacity to minimize gas supply costs, the value of reducing gas cost uncertainty and volatility, and the reliability
benefits provided by storage capacity, and the fixed cost commitments needed to contract for the storage
capacity.
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Appendix A: Natural Gas Prices at Dawn for the Four
Alternative Weather Scenarios

Exhibit A 1: Natural Gas Prices at Dawn for the Four Enbridge Gas Weather Scenarios

Prices at Dawn - Nom US$/MMBtu

2023 Summer
2023/24 Winter
2024 Summer
2024/25 Winter
2025 Summer
2025/26 Winter
2026 Summer
2026/27 Winter
2027 Summer
2027/28 Winter

2028 Summer
Source: ICF GMM®

Normal Case

4.3
4.2
3.3
3.3
3.0
3.1
3.0
3.5
2.8
3.7
2.8

Warm Case

4.1
3.3
3.7
3.2
2.1
2.5
5.5
5.7
3.4
3.8
3.5

Typical Case

3.9
3.6
4.7
4.7
3.4
2.7
2.0
1.6
2.9
3.5
3.2

Cold Case

4.2
4.8
4.4
3.6
2.2
4.9
3.2
4.0
1.4
2.6
2.7
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Appendix B: Assumptions behind ICF’s Natural gas Market
Outlook — April 2022

This section discusses U.S. and Canadian Base Case natural gas market forecasts, starting with natural gas
supply trends, including ICF’s resource base assessment and comparisons with other assessments. The section
then discusses trends in U.S. and Canadian demand through 2045, including pipeline construction and LNG
export trends. The section concludes with forecasts on U.S. and Canadian natural gas pipeline and
international trade and natural gas prices.

U.S. and Canadian Natural Gas Supply Trends

Over the past several years, natural gas production in the U.S. and Canada has grown quickly, led by
unconventional production. Production is expected to grow further through 2030 and then expected to remain flat
(see Exhibit B 1). Recent unconventional production technology advances (i.e., horizontal drilling and multi-stage
hydraulic fracturing) have fundamentally changed supply and demand dynamics for the U.S. and Canada, with
unconventional natural gas and tight oil production expected to far exceed declining conventional production.
These production changes have incentivized significant infrastructure investments to create pathways between
new supply sources and demand markets.

Exhibit B 1 : U.S. and Canadian Gas Supplies

60

Historical

Projected

50

40

30

20

Trillion Cubic Feet (Tcf)

10

- 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045

Source: ICF GMM® Q2 2022

Production from U.S. and Canadian shale formations will grow from 31.4 Tcf per year (86.1 Bcfd) in 2022 or 75
percent of total production to 41.1 Tcf per year (112.5 Bcfd) by 2045 or 87 percent of total production (see exhibit
above). The projection assumes West Texas Intermediate (WTI) crude price of $70/Bbl ($2021).

The major shale formations in the U.S. and Canada are in the U.S. Northeast (Marcellus and Utica), the Mid-
continent and North Gulf States (Woodford, Fayetteville, Barnett, and Haynesville), South Texas (Eagle Ford),
and western Canada (Montney and Horn River). The Permian, Niobrara, and Bakken are primarily producing oil

with associated natural gas volumes. Associated gas production from the Permian, Niobrara, and Bakken is
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expected to grow significantly in the next 10 years. Dry gas?® production from the lower cost Permian basin will
reach 8.2 Tcf per year (22.6 Bcfd) by 2045, mostly gas associated with tight oil, from about 4.7 Tcf (12.8 Bcfd) in
2022.

ICF did not include in our forecast potential shale and tight oil formations in the U.S. and Canada that have not
yet been evaluated or developed for gas and oil production.

Exhibit B 2 : U.S. and Canadian Shale Gas Production

45 .
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Source: ICF GMM® Q2 2022

Natural Gas Production Costs

ICF estimates that production of unconventional natural gas (including shale gas, tight gas, and coalbed methane
(CBM) will generally have much lower cost on a per-unit basis than conventional sources.” The gas supply curves
show the incremental cost of developing different types of gas resources, as well as for the resource base in total.
Even though their production costs are uncertain due the newness of the plays and considerable site-to-site
variation in geology, shale plays such as the Marcellus and Permian and other tight oil plays are proving to be
among the least expensive (on a per-unit basis) natural gas sources.

ICF has developed resource cost curves for the U.S. and Canada. These curves represent the aggregation of
discounted cash flow analyses at a highly granular level. Resources included in the cost curves are all the
resources discussed above — proven reserves, growth, new fields, and unconventional gas. The detailed
unconventional geographic information system (GIS) plays are represented in the curves by thousands of
individual discounted cash flow (DCF) analyses.

Conventional and unconventional gas resources are determined using different approaches due to the nature of
each resource. For example, conventional new fields require new field wildcat exploration while shale gas and
tight oil are almost all development drilling. Offshore undiscovered conventional resources require special analysis
related to production facilities as a function of field size and water depth.

The basic ICF resource costs are determined first “at the wellhead” prior to gathering, processing, and

26 Dry gas is natural gas which remains after processing plant separation, also known as consumer-grade natural gas.
27 Unconventional refers to production that requires some form of stimulation (such as hydraulic fracturing) within the well to produce gas
economically. Conventional wells do not require stimulation.

Az
/ICF
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transportation. Then, those cost factors are added to estimate costs at points farther downstream of the wellhead.
Costs can be further adjusted to a “Henry Hub” basis by adding regional basis differentials for certain type of
analysis that considers the locations of resources relative to markets.

Supply Costs of Conventional Oil and Gas
Conventional undiscovered fields are represented by a field size distribution. Such distributions are typically

compiled at the “play” level. Typically, there are a few large fields and many small fields remaining in a play. In the
model, these play-level distributions are aggregated into 5,000-foot drilling depth intervals onshore and by water
depth intervals offshore. Fields are evaluated in terms of barrels of oil equivalent, but the hydrocarbon breakout
of crude oil, associated gas, non-associated gas, and gas liquids is also determined. All areas of the Lower-48,
Canada, and Alaska are evaluated.

Costs involved in discovering and developing new conventional oil and gas fields include the cost of seismic
exploration, new field wildcat drilling, delineation and development drilling, and the cost of offshore production
facilities. The model includes algorithms to estimate the cost of exploration in terms of the number and size of
discoveries that would be expected from an increment of new field wildcat drilling.

Supply Costs of Unconventional QOil and Gas
ICF has developed models to assess the technical and economic recovery from shale gas and other types of

unconventional gas plays. These models were developed during a large-scale study of North America gas
resources conducted for a group of gas-producing companies and have been subsequently refined and expanded.
North American plays include all the major shale gas plays that are currently active. Each play was gridded into
36 square mile units of analysis. For example, the Marcellus Shale play contains approximately 1,100 such units
covering a surface area of almost 40,000 square miles.

The resource assessment is based upon volumetric methods combined with geologic factors such as organic
richness and thermal maturity. An engineering-based model is used to simulate the production from typical wells
within an analytic cell. This model is calibrated using actual historical well recovery and production profiles.

The wellhead resource cost for each 36-square-mile cell is the total required wellhead price in dollars per MMBtu
needed for capital expenditures, cost of capital, operating costs, royalties, severance taxes, and income taxes.
Wellhead economics are based upon discounted cash flow analysis for a typical well that is used to characterize
each cell. Costs include drilling and completion, operating, geological and geophysical (G&G), and lease costs.
Completion costs include hydraulic fracturing, and such costs are based upon cost per stage and number of
stages. Per-foot drilling costs were based upon analysis of industry and published data. The American Petroleum
Institute (API) Joint Association Survey of Drilling Costs and Petroleum Services Association of Canada (PSAC)
are sources of drilling and completion cost data, and the U.S. Energy Information Administration (EIA) is a source
for operating and equipment costs.28,29,30 Lateral length, number of fracturing stages, and cost per fracturing
stage assumptions were based upon commercial well databases, producer surveys, investor slides, and other
sources.

In developing the aggregate North American supply curve, the play supply curves were adjusted to a Henry Hub,
Louisiana basis by adding or subtracting an estimated differential to Henry Hub. This has the effect of adding
costs to more remote plays and subtracting costs from plays closer to demand markets than Henry Hub.

The cost of supply curves developed for each play include the cost of supply for each development well spacing.
Thus, there may be one curve for an initial 120-acre-per-well development, and one for a 60-acre-per-well option.

28 American Petroleum Institute. “Joint Association Survey of Drilling Costs”. API, 2012 and various other years: Washington, DC.

29 Petroleum Services Association of Canada (PSAC). “Well Cost Study”. PSAC, 2009 and various other years. Available at:
http://www.psac.ca/

30 U.S. Energy Information Administration. “Oil and Gas Lease Equipment and Operating Costs”. EIA, 2011 and various other years:
Washington, DC. Available at: http://www.eia.gov/petroleum/reports.cfm
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This approach was used because the amount of assessed recoverable and economic resource is a function of
well spacing. In some plays, down spacing may be economic at a relatively low wellhead price, while in other
plays, economics may dictate that the play would likely not be developed on closer spacing. The factors that
determine the economics of infill development are complex because of varying geology and engineering
characteristics and the cost of drilling and operating the wells.

The initial resource assessment is based on current practices and costs and, therefore, does not include the
potential for either upstream technology advances or drilling and completion cost reductions in the future.
Throughout the history of the gas industry, technology improvements have resulted in increased recovery and
improved economics. In ICF’s oil and gas drilling activity and production forecasting, assumptions are typically
made that well recovery improvements and drilling cost reductions will continue in the future and will have the
effect of reducing supply costs. Thus, the current study anticipates there will be more resources available in the
future than indicated by a static supply curve based on current technology.

Aggregate Cost of Supply Curves
U.S. and Canadian supply cost curves (based on current technology) on a “Henry Hub” price basis are presented

in Exhibit B 3. The supply curves were developed on an “oil-derived” basis. That is to say, the liquids prices are
fixed in the model (crude oil at $75 per barrel) and the gas prices in the curve represent the revenue that is needed
to cover those costs that were not covered by the liquids in the DCF analysis. The rate of return criterion is 8
percent, in real terms. Current technology is assumed in terms of well productivity, success rates, and drilling
costs.

A total of about 1,200 to 1,400 Tcf of gas resource in the U.S. and Canada is available at gas prices between
$3.50 and $4.00 per MMBtu.

This analysis shows that a large component of the technically recoverable resource is economic at relatively low
wellhead prices. This supply curve assessment is conservative in that it assumes no improvement in drilling and
completion technology and cost reduction, while in fact, large improvements in these areas have been made
historically and are expected in the future.

Exhibit B 3 : U.S. and Canada Natural Gas Supply Curves

Natural Gas Supply Curve for U.S. and Canada:
Current Technology at 8% RoR and $75/Bbl
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Source: ICF

A natural gas supply curve can also be described in terms of its slope.
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Exhibit B 4 shows the slope of the Lower 48 plus Canada curve in cents per Tcf. In the forecast cases to be shown
later in this report, the U.S. is projected to develop approximately 847 to 945 Tcf of natural gas resources through
2040 and Canada to develop another 166 to 176 Tcf. Combining the two countries, depletion for the U.S. and
Canada will be in the range of 1,013 to 1,121 Tcf. This means that incremental development of one Tcf of natural
through 2040 would have a “depletion effect on price” of natural gas of 0.2 to 0.4 cents (assuming no upstream
technological advances to increase available volumes and to decrease costs) during the forecast period. As is
explained below, the depletion effect on price is only one of several factors that need to be considered when
estimating the price impacts of LNG exports or any other change to demand.

Exhibit B 4 : Slope of U.S. and Canada Natural Gas Supply Curve

Slope of Natural Gas Supply Curve for U.S. and Canada:
Current Technology at 8% RoR and $75/Bbl
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Source: ICF

Representation of Future Upstream Technology Improvements

Technological advances have played a big role in increasing the natural gas resource base in the last few years
and in reducing its costs. As discussed below, it is reasonable to expect that similar kinds of upstream technology
improvements will occur in the future and that those advances will make more low-cost natural gas available than
what is indicated by the “current technology” gas supply curves.31

Technology advances in natural gas development in recent years have been related to the drilling of longer
horizontal laterals, expanding the number and effectiveness of stimulation stages, use of advanced proppants and
fluids, and the customization of fracture treatments based upon real-time micro-seismic and other monitoring.
Lateral lengths and the number of stimulation stages are increasing in most plays and the amount of proppant
used in each stimulation has generally gone up. These changes to well designs can increase the cost per well
over prior configurations. The percentage increase in gas and liquids recovery is much greater than the percentage
increase in cost, however, resulting in lower costs per unit of reserve additions.

31 This discussion of upstream technology effects has been adapted from prior report written by ICF including “Impact of LNG Exports on
the U.S. Economy: A Brief Update,” Prepared for API, September 2017. See http://www.api.org/news-policy-and-issues/Ing-
exports/impact-of-Ing-exports-on-the-us-economy
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Technology Advances in Rig Efficiency
ICF expects that drilling costs (as measured in real dollars per foot of measured well depth) will continue to be

reduced largely due to increased efficiency and the higher rate of penetration (feet drilled per rig per day). ICF’s
modeling of drilling activity and costs considers how changes in oil and gas prices and activity levels can
influence the unit cost of drilling, stimulation (hydraulic fracturing) services and other equipment and oil field
services used to develop oil and gas. Thus, higher oil and gas prices translate into higher factor costs, which
partially dampens the ability of higher commodity prices to lead to increase drilling activity and more production.
As illustrated in the upper-left-hand chart in Exhibit B 5, the number of rig days required to drill a well has fallen
steadily in many plays. This chart shows that Marcellus gas shale wells drilled in early 2012 required 24.6 rig
days but that by early 2017 that had fallen to 13.4 days. Because lateral lengths increased over this time, total
footage per well was going up (from 11,300 to 13,400 feet for Marcellus wells) over this period. As shown in the
lower-left-hand chart in Exhibit B 5 this meant that footage drilled per rig per day (RoP) was going up quickly.
For the Marcellus play RoP went from 461 feet in per day early 2012 to 1,000 feet per day in early 2017. Rig day
rates and other service industry costs have declined since 2013 due to reduced drilling activity brought on by
lower oil and gas prices and lack of demand for rigs. Improved technology and efficiency in combination with
lower rig rates and other service costs have allowed industry to develop economic resources despite low oil and
gas prices.

Exhibit B 5 : Recent Trends in Rig-Days Required to Drill a Well: Marcellus Shale (first quarter 2012 to first quarter 2017)

Days per Well vs. Time: Marcellus Log Days per Well vs. Log Cum HZ: Marcellus
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To estimate the contributions of changing technologies ICF employs the “learning curve” concept used in
several industries. The “learning curve” describes the aggregate influence of learning and new technologies as
having a certain percent effect on a key productivity measure (for example cost per unit of output or feet drilled
per rig per day) for each doubling of cumulative output volume or other measure of industry/technology maturity.
The learning curve shows that advances are rapid (measured as percent improvement per period-of-time) in the
early stages when industries or technologies are immature and that those advances decline through time as the
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industry or technology matures.

The two right-hand charts in Exhibit B 5 show how learning curves for rig efficiency can be estimated. The
horizontal axis of both charts is the base 10 log of the cumulative number of horizontal multi-stage hydraulically
fractured wells drilled in the U.S. and Canada. The y-axis of the upper-right-hand chart is the base 10 log of the
rig days needed per well. The y-axis of the lower-right-hand chart is the base 10 log of RoP measured in feet per
day per rig. The log-log least-square regression coefficients need to be converted?? to get the learning curve
doubling factor of -0.39 for rig days per well and 0.94 for RoP. What this mean is that rig days per well go down
by 39% for each doubling of cumulative horizontal multi-stage hydraulically fractured wells and that RoP goes up
by 94% for each doubling.

The rig efficiency learning curve factors shown for the Marcellus are some of the largest among North American
gas shale and tight oil plays. The average learning curve doubling factor for rig efficiency among all horizontal
multi-stage hydraulically fractured plays is -0.13 when measured as rig days per well and 0.44 when measured
as RoP.

Technology Advances in EUR per Well or EUR per 1,000 feet of Lateral

ICF also used the learning curve concept to analyze trends in estimated ultimate recovery (EUR) per well over
time to determine how well recoveries are affected by well design and other technology factors and how average
EURSs are affected by changes in mix of well locations within a play. The most technologically immature
resources, wherein technological advances are among the fastest, include gas shales and tight oil developed
using horizontal multi-stage hydraulically fractured wells. As with the rig efficiency calculations shown above,
when looking at EURSs for horizontal gas shale or tight oil wells, ICF estimates what the percent change in EUR
is for each doubling of the cumulative North American horizontal multi-stage fracked wells. We first measure
EUR on a per-well basis to look at total effects and then EUR per 1,000 feet of lateral to separate out the effect
of increasing lateral length. This statistical analysis is done using a “stacked regression” wherein each
geographic part of the play is treated separately to determine the regression intercepts, but all areas are looked
at together to estimate a single regression coefficient (representing technological improvements) for the play.

We find that the total technology learning curve shows roughly 30 percent improvement in EUR per well for each
doubling of cumulative horizontal multistage fracked wells. When we take out the effect of lateral lengths by
fitting EUR per 1,000 feet of lateral rather than EUR per well, we find the learning curve effect is roughly 20
percent per doubling of cumulative wells. In other words, about one-third of the observed total 30%
improvement in EUR per well doubling factor is due to increase lateral lengths and about two-thirds are due to
other technologies such as better selection of well locations, denser spacing of frack stages, improved fracture
materials and designs, and so on.

The Effect of Technology Advances on the Gas Supply Curves

The net effect of assuming that these technology trends continue in the future is to increase the amount of
natural gas that is available at any given price. In other words, the gas supply curve “shifts down and to the
right.” This effect is illustrated in Exhibit B 6 which shows the Lower 48 natural gas supply curve for 2016
technology as a red line. The other lines in the chart represent the same (undepleted) resource that existed as
of the beginning of 2016 but as it could be developed under the improved technologies assumed to exist in 2025
(dashed orange line), 2035 (blue line) and 2045 (dashed green line). ICF estimates that by extrapolating recent
technological advances into the future, the amount of gas in the Lower 48 that are economic at $5/MMBtu would

32 Doubling factor = 2¢-1 where C is the regression slope coefficient.
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increase from 1,225 Tcf to 2,160 Tcf, a 76% increase. The improved technologies include for gas shales and
tight oil the EUR and rig efficiency improvements discussed above. Conventional resources and coalbed
methane are assumed to be much more mature technologies with little future improvement (on average one-half
of percent per year net reduction in cost per unit of production)

Exhibit B 6 : Effects of Future Upstream Technologies on Lower 48 Natural Gas Supply Curves (static curves representing
undepleted resource base as of 2016)

Static L48 Gas Supply Curves Reflecting Technological Advances
(Tech=100%)
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Source: ICF

The effect of technology advances on gas supply curves are shown in another way in Exhibit B 7. Here the
Lower 48 curves are adjusted over time to show the effects of depletion based on reserve additions that would
be expected to occur under the 2018 AEO Reference Case (that is for instance, cumulative reserve additions of
974 Tcf by 2040). In Exhibit B 7 the dashed orange line, for example, is the supply curve that would exist in the
year 2025 if reserve additions consistent with the 2018 AEO Reference Case production forecast were to occur
between now and then and that the technology advances assumed by ICF were to take place through 2025.
Since technology adds resources faster than production takes place (consistent with the recent assessments
made by ICF, Potential Gas Committee (PGC) and EIA), the upper part of the curve moves to the right from
2016 to 2025 and again from 2025 to 2035. However, because the technology advances for unconventional gas
resource are represented by learning curves that flatten out over time, the upper part of the curve for 2045
moves to the left relative to the 2035 curve. Another important observation from these curves is that the lower-
cost parts of the supply curve deplete more quickly than the high-cost portions as producers concentrate on low-
cost (high profit) segments and will not exploit resources that have costs higher than prevailing market prices.
Even so, the amount of natural gas available in these curves at $5.00 per MMBtu increases through 2035 and
even by 2045 the curve still has approximately 1,000 Tcf at that price.
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Exhibit B 7 : Effects of Future Upstream Technologies on Lower 48 Natural Gas Supply Curves (dynamic curves showing
effects of depletion through time)

Dynamic L48 Gas Supply Curves Reflecting Technological
Advances and Depletion (Tech=100%)
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The development of supply curves and the projection of how those curves will change through time is inherently
uncertain given that:

¢ Our understanding of the geology of the natural gas and tight oil resource base changes as known plays
are developed, their geographic boundaries are expanded, and new plays are discovered and enter
development,

e The technologies used to develop those resources evolve, thus, improving their performance and
changing the unit cost of equipment and services employed in oil and gas development,

e The market for energy evolves, thus, changing the volumes produced and prices of natural gas and
competing fossil and renewable resources.

This means that the estimates provided here for the market impacts of any given amount of LNG exports could
be proven in time to be overstated or understated. In reviewing the trends of economic impact studies performed
over the last serval years with regard to U.S. LNG exports, we see that the more recent studies show lower
impacts in terms of cents per MMBtu of natural gas price increases per 1 Bcfd of exports compared to the older
studies. This indicates that the forecasts have tended to:

e Understate natural gas supply robustness (that is, upstream technologies have evolved faster than
expected and reduced the cost of developing natural gas more than expected) and

e Understate energy market forces that have reduced the domestic needs for natural gas (e.g., slower
overall growth in demand for all energy and higher market penetration of renewables).

If these apparent forecasting biases still exists, then the price impacts for a given volume of LNG exports shown
in this and similar economic impact reports will turn out lower.

ICF Resource Base Estimates

ICF has assessed conventional and unconventional North American oil and gas resources and resource
economics. ICF’s analysis is bolstered by the extensive work we have done to evaluate shale gas, tight gas, and
coalbed methane in the U.S. and Canada using engineering and geology-based geographic information system
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(GIS) approaches. This highly granular modeling includes the analysis of all known major North American
unconventional gas plays and the active tight oil plays. Resource assessments are derived either from credible
public sources or are generated in-house using ICF’s GIS-based models.

The following resource categories have been evaluated:

Proven reserves — defined as the quantities of oil and gas that are expected to be recoverable from the

developed portions of known reservoirs under existing economic and operating conditions and with

existing technology.

Reserve appreciation — defined as the quantities of oil and gas that are expected to be proven in the

future through additional drilling in existing conventional fields. ICF’s approach to assessing reserve

appreciation has been documented in a report for the National Petroleum Council.33

Enhanced oil recovery (EOR) — defined as the remaining recoverable oil volumes related to tertiary oil

recovery operations, primarily CO, EOR.

New fields or undiscovered conventional fields — defined as future new conventional field

discoveries. Conventional fields are those with higher permeability reservoirs, typically with distinct oil,

gas, and water contacts. Undiscovered conventional fields are assessed by drilling depth interval, water

depth, and field size class.

Shale gas and tight oil — Shale gas volumes are recoverable volumes from unconventional gas-prone

shale reservoir plays in which the source and reservoir are the same (self-sourced) and are developed

through hydraulic fracturing. Tight oil plays are shale, tight carbonate, or tight sandstone plays that are

dominated by oil and associated gas and are developed by hydraulic fracturing.

Tight gas sand — defined as the remaining recoverable volumes of gas and condensate from future

development of very low-permeability sandstones.

Coalbed methane — defined as the remaining recoverable volumes of gas from the development of coal

seams. Exhibit B 8 summarizes the current ICF gas and crude oil assessments for the U.S. and Canada.
Resources shown are “technically recoverable resources.” This is defined as the volume of oil or gas that could
technically be recovered through vertical or horizontal wells under existing technology and stated well spacing
assumptions without regard to price using current technology. The current assessment temporal basis is the
start of 2016. The current assessment is 3,693 Tcf. As shown in the exhibit below, almost 65 percent of the gas
resources is from shale gas and tight oil plays. Large portion of the resources is in the Marcellus, Utica, and
Haynesville shale gas plays. The largest tight oil gas resource is in the Permian basin. It accounts for almost
30% of the gas resource from tight oil plays.

33 This methodology for estimating growth in old fields was first performed as part of the 2003 NPC study of natural gas and has been
updated several times since then. For details of methodology see U.S. National Petroleum Council, 2003, “Balancing Natural Gas Policy
— Fueling the Demands of a Growing Economy,” http://www.npc.org/

57

>
ZICF



Filed: 2022-10-31, EB-2022-0200, Exhibit 4, Tab 2, Schedule 1, Attachment 6, Page 58 of 71

Enbridge Gas Storage Assessment October 12, 2022

Exhibit B 8 : ICF North America Technically Recoverable Oil and Gas Resource Base Assessment (current technology)

(Tcf of Dry Total Gas and Billion Barrels of Liquids as of 2016; Excludes Canadian and U.S. Oil Sands)
Total Gas Crude and Cond.

Lower 48
Proved reserves 320 33
Reserve appreciation and low Btu 161 17
Stranded frontier 0 0
Enhanced oil recovery 0 42
New fields 361 71
Shale gas and condensate 2,133 86
Tight oil 252 78
Tight gas 401 7
Coalbed methane 65 0
Lower 48 Total 3,693 334
anase ||

Proved reserves 71 5
Reserve appreciation and low Btu 23 3
Stranded frontier 40 0
Enhanced oil recovery 0 3
New fields 205 12
Shale gas and condensate 618 14
Tight oil 26 10
Tight gas (with conventional) 0 0
Coalbed methane 75 0
Canada Total 1,058 46

Sources: ICF, EIA (proved reserves)

Resource Base Estimate Comparisons

The ICF natural gas resource base assessment for the U.S. Lower 48 states is historically higher than many other
sources, primarily due to our bottom-up assessment approach and the inclusion of resource categories (including
infill wells) that are excluded in other analyses. These additional resources in the ICF assessments tend to be in
the lower-quality fringes of currently active play areas or are associated with lower-productivity infill wells that may
eventually be drilled between current adjacent well locations. Therefore, the additional resources are often higher
cost and are added to the upper end of the natural gas supply curves. Such resources may eventually be exploited
if natural gas prices increase substantially or if upstream technological advances improve well recovery and
decrease costs enough to make these resources economic. The inclusion of these fringe and infill resources into
the ICF forecasts has little effect on results in the near term because current drilling and the drilling forecast for
the next 20 years will be in the “core” and “near-core” areas. Therefore, removing the fringe/infill resources will not
have a great effect on model runs projecting market results through 2045.

There are several other reasons for the magnitude of the differences:
= More plays are included. ICF includes all major shale plays that have significant activity. Although in recent

years, EIA has published resources for most major plays, the ICF analysis is more complete. Examples of
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plays assessed by ICF but not by EIA are the Paradox Basin shales and Gulf Coast Bossier. ICF also has a
more comprehensive evaluation of tight oil and associated gas.
= |CF includes the entire shale play, including the oil portion. Several plays such as the Eagle Ford
have large liquids areas.
= |CF employs a bottom-up engineering evaluation of gas-in-place (GIP) and original oil-in-place
(OOIP). Assessments based upon in-place resources are more comprehensive.
= |CF looks at infill drilling (or new technologies that can substitute for infill wells) that increase the
volume of reservoir contacted. Infill drilling impacts are critical when evaluating unconventional gas.
ICF shale resources are based upon the first level of infill drilling, with primary spacing based upon
current practices. In other words, if the current practice is 120 acres and 1,000 feet spacing between
horizontal well laterals, our assessment assumes an ultimate spacing can be (if justified by
economics) 60 acres and 500 feet spacing between laterals.
= For conventional new fields, ICF includes areas of the Outer Continental Shelf (OCS) that are
currently off-limits, such as the Atlantic and Pacific OCS.
= |CF evaluates all hydrocarbons at the same time (i.e., dry gas, NGLs, and crude and condensate).
While not affecting gas volumes, it provides a comprehensive assessment.
= |CF employs an explicit risking algorithm based upon the proximity to nearby production and factors
such as thermal maturity or thickness.

It should also be noted that ICF volumes of technically recoverable resources include large volumes of currently
uneconomic resources on the fringes of the major plays, although ICF did not include shale gas reservoirs with a
net thickness of less than 50 feet.

ICF has evaluated the United States Geological Survey (USGS) Marcellus shale gas assessment to determine
the factors that contribute to their low assessment. We concluded that USGS used incorrect well recovery
assumptions that are far lower than what is currently being seen in the play. In addition, the well spacing
assumptions differ from current practices. EIA is using a modified version of the USGS Marcellus that is still low
compared to ICF evaluation. The relatively high ICF Barnett Shale assessment is the result of our including a
large fringe area of low-quality resource. The great majority of this fringe area is uneconomic, so the comparison
is not for an equivalent play area.

The ICF assessment of tight oil associated gas is much higher than that of other assessments. The difference
reflects our inclusion of more plays and entire play areas. It also reflects our methodology, which generally
assesses recoverable resources through determination of resource in-place, with an assumed recovery factor
that is calibrated to existing well recoveries. Our assessment of several plays in Oklahoma is also based upon
a new data-intensive method using GIS and well level recovery estimates, and that method typically results in
higher assessments.

U.S. and Canadian Natural Gas Demand Trends

Natural gas exports (LNG and Mexico) are key drivers for near-term and long-term demand growth and account
for about half of the overall demand growth over the next 25 years. Natural gas demand for power generation is
expected to increase in the near term due to additional gas power plant builds and lower coal generation. In the
Long run, power generation gas demand is expected to decline due to higher renewable penetration, state level
initiatives to pursue mandatory renewable portfolio standards and state/federal regulations that drive higher
energy efficiency and incentivize energy storage. Natural gas demand in industrial sector is expected be up
slightly in the long run as gas-intensive end uses such as petrochemicals and fertilizers. In the transportation
sector (compressed natural gas and LNG used in vehicles and off-road equipment), ICF expects significant
penetration of electric vehicle technologies (both on road and off road) starting 2030.

Exhibit B 9 shows ICF’s U.S. and Canadian consumption forecast by sector. Under the base case, ICF assumes
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that 12 North American LNG export terminals will be built and/or expanded: Sabine Pass, Freeport, Cove Point,
Cameron, Corpus Christi, Elba Island, Golden Pass, LNG Canada, Woodfibre, Calcasieu Pass, Costa Azul, and

Driftwood LNG.
Exhibit B 9 : U.S. and Canadian Gas Consumption by Sector and Exports

60

Projected

Historical

50

40

30

20

Trillion Cubic Feet (Tcf)

10

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045

* Includes pipeline fuel and lease & plant
Source: ICF GMM® Q2 2022

Feed gas deliveries for U.S. and Canadian LNG exports are projected to reach 7.8 Tcf per year (21.6 Bcfd) by
2045, with volumes from the Gulf Coast expected to reach 6.4 Tcf per year (17.8 Bcfd), based on ICF’s review
of projects approved by the Federal Energy Regulatory Commission and the Department of Energy.
Incremental power sector gas use between 2022 and 2045 is expected to decline over the period, with
renewable power generation expected to increase significantly over time. Gas use for power generation will
decrease from about 11.9 Tcf (32.63 Bcfd) in 2022 to 11.8 Tcf per year (32.38 Bcfd) by 2045.

Several factors the growth of gas demand for power generation in the near term. Currently, about 600 gigawatts
(GW) of existing gas-fired generating capacity is available in the U.S. and Canada. Much of that capacity is
underutilized and readily available to satisfy incremental electric load growth. U.S. electric load growth is based
on the latest available projections from ISOs as well as forecasts from NERC. Electricity demand is projected to
average 0.69% per year from 2022-2045 across the U.S., which is driven by the ISO’s expected levels of
demand change, including the impacts of electrification of the transportation and other sectors, as well as
offsetting changes in energy efficiency adoption. ICF assumes that by 2023, consistent with Moody's estimate of
economic impacts, there will be a full recovery to the forecasted demand to pre-pandemic levels. Updates to firm
generation capacity additions and retirements based on announcements are as of April 2022. The ICF Base
Case includes regional carbon control programs in California and for the Regional Greenhouse Gas Initiative
(RGGI) states, as well as a probability-weighted national CO2 charge that is representative of federal carbon
policies that may take effect between now and 2050. ICF’s Base Case also reflects EPA rules governing power
plants, including the Mercury & Air Toxics Standards Rule (MATS), the Cross-State Air Pollution Rule (CSAPR),
and rules governing water intake structures under Clean Water Act 316(b), and coal combustion residuals
(CCR, or ash).

Growth in gas demand in other sectors will be much slower than in the power sector. Residential and
commercial gas use is driven by both population growth and efficiency improvements. Energy efficiency gains
lead to lower per-customer gas consumption, thus somewhat offsetting gas demand growth in the residential
and commercial sectors, which lead to lower per-customer gas consumption. Gas use by natural gas vehicles
(NGVs) is included in the commercial sector. The Base Case assumes that the growth of NGVs is primarily in
fleet vehicles (e.g., urban buses), and vehicular gas consumption is not a major contributor to total demand
growth. In addition, pipeline exports to Mexico are expected to increase to over 2.8 Tcf (7.9 Bcfd) by 2045, up
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from 2.3 Tcf (6.3 Bcefd) in 2022.

LNG Export Trends

With an increased reliance on US LNG exports by the European Union in order to move away from Russian
supplies, the U.S. export facilities are currently running at full capacity. Europe is seeking an additional 2-15
Bcfd of exports demand from across the globe. There is about 14.5 Bcfd of U.S. LNG export capacity currently
in-service with another 2.5 Bcfd planned by 2025. The U.S. has an additional 30 Bcfd of export capacity that is
FERC approved, which is double the potential additional demand required by Europe. However, ICF’'s Q2 2022
base case didn’t include any additional greenfield facilities since these projects were missing long-term
contracting and final investment decisions (FIDs). Based on our assessment of world LNG demand and other
international sources of LNG supply, the Base Case of this study assumes that the U.S. and Canadian LNG
exports reach 7.8 Tcf per year (21.6 Bcfd) by 2045. Global LNG prices are heavily influenced by oil prices.
Given the current global economic climate and high oil price environment, U.S. and Canadian export volumes
are projected to be about 5 Tcf per year (13.7 Bcfd) in 2022 (see exhibit below).

Exhibit B 10 : U.S. and Canadian Base Case LNG Export Assumptions
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Pipeline Exports to Mexico

Mexico’s demand for natural gas continues to rise, while its domestic production has been declining. Since
2015, Mexico’s imports of U.S. gas have undergone a 118% increase, reaching 6.3 Bcfd in 2022. As Mexico
continues to add gas-fired generation and sponsor new pipelines from the U.S., exports will continue to grow,
reaching 8.2 Bcfd by 2030 and then level off.
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Exhibit B 11 : Base Case Exports to Mexico Assumptions
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U.S. and Canadian Natural Gas Midstream Infrastructure Trends

As regional gas supply and demand continue to shift over time, there will likely be significant changes in
interregional pipeline flows. Exhibit B 12 shows the projected changes in interregional pipeline flows from 2022 to
2045 in the Base Case. The map shows the United States divided into regions. The arrows show the changes
in gas flows over the pipeline corridors between the regions between the years 2022 and 2045, where the gray
arrows indicate increases in flows and red arrows indicate decreases.

Exhibit B 12 illustrates how gas supply developments will drive major changes in U.S. and Canadian gas flows.
Marcellus gas production growth continues to reverse flows, pushing gas toward the west and south. New
developments in Midcontinent unconventional plays will increasingly flow to the Gulf Coast region. Rocky
Mountain production will increasingly move westward and serve local demand. Longer term Permian production
will primarily be directed to the Gulf Coast. Eastward flows out of Western Canada will continue to remain
relatively low as incremental gas supplies are consumed locally or exported off of the West Coast of Canada.
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Exhibit B 12 : Projected Change in Interregional Pipeline Flows
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Natural Gas Price Trends

Natural gas prices at the major market hubs in North America are forecasted to be higher in 2022 than they
were in 2021 due to a significant rise in LNG exports demand, low levels of natural gas in storage, production
gains slower than expected and the fluctuating weather. The Henry Hub price is projected to average
$5.57/MMBtu (in real 2021$) in 2022 compared to $3.82/MMBtu in 2021. The average annual price at Henry
Hub is projected to be $4.47/MMBtu in 2023, $3.29/MMBtu in 2024 and $2.73/MMBtu in 2025 (in real 20218$),
under normal weather conditions, as natural gas markets rebalance with increased drilling and production
activities. The natural gas price at Henry Hub is projected to average under $3.2/MMBtu in real 2021$ over the
next 25 years and are never expected to be below the 2020 prices under normal weather conditions.

Gas prices throughout the U.S. are expected to remain moderate, as shown in Exhibit B 13.
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Exhibit B 13 : GMM Average Annual Prices for Henry Hub
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Price Trends

s crude oil price forecast uses futures prices for 2022 and a blend of futures and our fundamental forecast

for 2022-2025. For the long-term, ICF assumes an equilibrium marginal production cost of $70/Bbl (in real
2021$). Qil prices are higher in 2022 compared to last 7 years. European Union continues to push for a ban on
Russian oil imports. This would tighten global oil supply amid expectation of higher demand from easing of
China's COVID lockdowns.

Exhibit B 14 : ICF Oil Price Assumptions
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Appendix C: 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

. Measuring the impact of gas-fired power generation growth
o 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 back-casting (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.
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Exhibit C 1: ICF’s Gas Market Data and Forecasting System
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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 C 2 : GMM Components
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The first model routine solves for gas demand across different sectors, given economic growth,
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weather, and the level of price competition between gas and oil. The second model routine solves the
power 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 C 3: GMM Transmission Network
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Appendix D: Ontario Market Based Storage Contract
Database

The market-based storage deliverability value analysis in section 3 of this report is based on an analysis

of storage contract data developed by combining multiple data sources. These data sources include:
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1) The Enbridge Gas 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=3C14D646A2882C74
9640BD536C2EF7F8
2) The Enbridge Gas's Semi-Annual Storage Report (STAR) for the period from March 1, 2021 to August 31,
2021: STAR storage report for October 2021.xlIsx (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.

ICF also included in the regression analysis the prices, space, and deliverability data from third party storage
offers provided to Enbridge Gas in response to RFPs for storage services. These records are confidential in
nature and not included in this report.

Appendix E: Incremental Value of Storage Relative to
Gas Purchases at Dawn

Gas purchases at Dawn are not a perfect substitute for holding natural gas storage capacity. Storage
capacity provides additional value on a daily basis relative to purchases at Dawn in several different
areas. These include:

1) Contribution of Storage Deliverability to Design Day Capacity Requirements. Storage
deliverability provides a direct contribution to design day system capacity requirements.
In the Gas Supply Planning model analysis, changes in storage capacity are addressed
through incremental purchases at Dawn. However, purchases at Dawn do not have the
degree of reliability provided by storage deliverability. The different in reliability provides
significant economic benefit to the use of incremental storage that is not captured in the
Gas Supply Planning model analysis.

2) Value of Daily Gas Supply Purchasing Flexibility. Storage capacity allows for a more
flexible gas purchasing approach that allows the utility to shift purchases on high priced
days to purchases on lower priced days. This provides a direct economic benefit to the
use of storage that is not captured in the use of storage to address aggregate excess
requirements, or through the use of monthly average prices.

Value of Storage Deliverability

A change in the use of market-based storage to service bundled service customers would change the
reliability of natural gas supply during peak periods. In order to assess the value of this change, ICF
looked at the cost of replacing lost deliverability from natural gas storage with delivered services.
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
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services at $3.72/GJ/Day for 10 days of delivered services. This is reflected in the storage price
analysis described below. In this analysis, a change in storage capacity of one PJ would lead to a
reduction in storage deliverability of 0.012 PJ. The cost of replacement deliverability is estimated to be
$0.41 per GJ of storage capacity per year. 34,3

The storage price analysis is based on historical data on market-based storage contracts from the
Enbridge Gas storage STAR Report3¢ and the Enbridge Gas 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 Gas RFPs 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 results of the regression analysis are shown in Exhibit E 1. The contract database used in this
analysis is included in Appendix D to this report.

Contribution from Short Term Price Volatility on Storage Value

Incremental storage capacity above the level indicated by the Aggregate Excess methodology also
increases the utility’s ability to optimize purchase patterns, including reducing purchases at Dawn at the
highest priced days and increasing purchases at Dawn on days with lower prices. Over the last five
years (2018 — 2022), the highest priced day in January has averaged about US$1.71 per MMBtu higher
than the average January price. The lowest price day in January has averaged about $0.48 per MMBtu
below than the average January price. Hence the ability to shift purchases from the highest cost day to
the lowest cost day in January would reduce gas purchase costs by $2.19 per MMBtu. Achieving this
degree of cost savings is unlikely to be feasible. However, it would be reasonable to expect a degree of
cost savings associated with the flexibility in supply purchase timing associated with incremental
storage capacity. ICF calculated a rough assessment of the potential savings to be C$106,522 per year
per PJ of storage capacity based on the ability to shift five days per month of high-priced purchases to
the average monthly price excluding the five highest price days. The monthly average prices and the 5-
day high prices at Dawn are shown in Table E 1.

34 Excluding the value associated with storage space.

35 Based on 1.2 percent deliverability. (1.2 * 0.3424) + (0.2945*0) = $0.41 per GJ

36 STAR storage report for October 2021.xIsx (enbridgegas.com)

37 https://www.enbridgegas.com/-/media/Extranet-Pages/Storage-and-transportation/operational-
information/Index-of-
customers/Storage_Report.ashx?rev=298043dc1c2241c9abf2a8a4ac8aa2d2&hash=9DA9849B78F 15C206654F1
E299C018B7

38Two 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 this analysis .
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Exhibit E 1 : Scatter Plot of Enbridge Gas Storage Contracts’ Unit Rate and Deliverability to Capacity Ratio
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Overall ICF estimated that the value of firm peak period incremental deliverability associated with
storage capacity would increase the value of storage by $410,880 per PJ of storage capacity, while the
ability to avoid purchases during the highest priced market periods would increase the value of storage
by at least $106,522 per year.®® Together, these two value streams increase the value of incremental
storage capacity by at least $517,402 per PJ of storage capacity per year.

3% The value of the ability to avoid purchases during the highest price periods reflects a small portion of the
extrinsic value of storage that could be achieved through the use of the storage capacity for daily price arbitrage.

ICF has not calculated the extrinsic value of storage as part of this analysis.
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Table E 1: Monthly Average prices and the 5-day high Prices at Dawn (US$/ MMBtu)

Average Monthly Price of Gas at Dawn Ex 5 Highest Price Days (US$/MMBtu)

Year 2018 2019 2020 2021 2022
January 3.5 2.9 1.9 2.5 4.0
February 2.6 2.6 1.7 3.5 4.4
March 2.5 2.8 1.6 2.5 46
April 2.8 24 1.6 2.5 6.3
May 2.6 24 1.6 2.7 7.7
June 2.8 2.1 1.6 3.0 7.2
July 2.8 2.1 1.7 35 6.5
August 3.0 2.0 2.0 3.8 8.2
September 2.9 2.1 1.7 47

October 3.3 1.8 1.9 51

November 4.1 2.5 2.3 49

December 3.7 2.2 24 3.7

Average of Five Highest Price Days of Gas at Dawn (US$/MMBtu)

Year 2018 2019 2020 2021 2022
January 6.3 3.8 2.1 2.7 4.8
February 3.0 3.0 1.8 6.4 5.2
March 2.6 4.3 1.7 2.7 5.2
April 3.8 2.6 18 2.7 7.1
May 2.8 25 1.9 2.8 8.5
June 2.9 2.3 1.7 34 8.7
July 2.8 2.3 1.8 3.8 84
August 3.1 2.1 22 4.1 8.9
September 3.0 2.4 2.1 5.2

October 35 2.4 2.9 5.8

November 49 2.8 2.8 54

December 4.6 24 2.6 4.2

Difference Between 5 Highest
(

Year 2018 2019 2020 2021 2022
January 2.8 0.8 0.2 0.2 0.8
February 0.4 0.3 0.1 3.0 0.8
March 0.1 15 0.2 0.2 0.6
April 1.0 0.2 0.2 0.2 0.8
May 0.2 0.1 0.2 0.1 0.8
June 0.1 0.1 0.1 04 15
July 0.1 0.2 0.1 0.3 1.8
August 0.1 0.1 0.3 0.3 0.7
September 0.1 0.3 04 0.6

October 0.2 0.6 1.0 0.7

November 0.8 0.2 0.5 05

December 0.9 0.2 0.2 04

Annual Average 0.6 04 0.3 0.6 1.0

71



Filed: 2022-10-31
EB-2022-0200

Exhibit 4
Tab 2
Schedule 1
Attachment 7
Page 1 of 1
Gas Supplies to Operations
2017 018 2019 2020 2021 2022 2023 2024
Line Bridge
No. Particulars (TJ) Utility Actual Actual Actual Actual Actual Estimate Year Test Year
(a) (b) (c) (d) (e) (f) (9) (h)
Supply
1 Western Canadian Sedimentary Basin EGI 84,994 93,110 109,683 117,955 119,669 116,275 114,640 118,685
2 Ontario / Dawn EGI 132,716 216,565 209,798 129,680 129,756 147,664 132,639 126,720
3 Appalachia EGI 0 17,333 97,432 96,987 94,649 100,116 100,125 100,399
4 Chicago EGI 124,941 97,084 54,783 47,521 52,062 64,813 71,242 71,438
5 Niagara EGI 80,333 79,846 79,524 80,042 79,994 80,720 80,651 80,923
6 U.S. Mid-Continent EGI 14,025 13,469 14,886 18,232 21,938 21,951 21,950 22,011
7 Michigan EGI 37,449 28,156 0 0 0 0 0 0
8 Gulf Coast EGI 6,496 0 0 0 0 0 0 0
9 Unsecured EGI 0 0 0 0 0 0 41 7,056
Total System Supply 480,954 545,562 566,105 490,418 498,068 531,539 521,288 527,231
10 Direct Purchase Deliveries EGI 231,456 237,671 250,834 243,040 240,639 242,711 244120 245,246
11 Storage (Injection) / Withdrawal EGI (875) (26,701)  (22,699) 790 (18,438) (8,896) (1,080) 427
12 Total EGI 711,536 756,532 794,240 734,247 720,269 765,353 764,329 772,904
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GAS COST REFERENCE PRICE
RACHEL GOODREAU, MANAGER REVENUE AND COST OF GAS
DAVE JANISSE, MANAGER GAS SUPPLY ACQUISITIONS

1. The purpose of this evidence is to request OEB approval of a common reference
price methodology to set gas costs for Enbridge Gas, effective January 1, 2024.
The reference price is used to price sales service commodity, gas in storage (a
component of rate base), unaccounted for gas (UFG), company use, and
compressor fuel, as part of the revenue requirement for the 2024 Test Year. As
these costs have been consolidated for the amalgamated utility, a common
reference price is required to support the 2024 Test Year Forecast as part of this

Application.

2. Using the proposed reference price methodology, Enbridge Gas has calculated a
common reference price of $5.309/GJ ($207.493/103m?3) for the 2024 Test Year.
The reference price will be updated for the most recent OEB-approved QRAM as

part of the draft rate order process, in accordance with the filing requirements.

3. In addition to the reference price proposal described in this evidence, Enbridge Gas
is proposing to use the proposed reference price in the derivation of gas supply
commodity rates for customers who choose to buy their natural gas supply from the
utility under sales service. A description of the proposed gas supply commodity rate
design is provided at Exhibit 8, Tab 2, Schedule 2. Setting a common reference
price also allows Enbridge Gas to simplify and consolidate the gas supply deferral

and variance accounts, which are provided at Exhibit 9, Tab 1, Schedule 2.
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. This evidence is organized as follows:

1. Reference Price Harmonization

2. Current Approved Reference Prices
3. Proposed Reference Price

4. Implementation

. Reference Price Harmonization

5. A reference price is a unit rate representative of natural gas market pricing used to

calculate the utility cost of gas for gas in storage, UFG, company use and
compressor fuel. The unit rate may include varying components of gas supply
related costs, depending on the reference price methodology. The components of
gas supply costs that may be included in a reference price include gas supply

commodity, transportation, storage and load balancing costs, which are provided at
Exhibit 4, Tab 2, Schedule 1.

. Enbridge Gas is proposing to introduce a common reference price for the
amalgamated utility that will replace the current approved reference prices for the
EGD and Union rate zones. The proposed common reference price would provide
consistency and simplicity in approach, while continuing to ensure that the
approach is formulaic and reflects appropriate market pricing. Consistent with
current practice, the reference price will continue to be set quarterly as part of the
Quarterly Rate Adjustment Mechanism (QRAM).

. A common reference price recognizes the integrated nature of the amalgamated
utility operations and gas supply processes, including combining the existing Gas
Supply Plans for the EGD and Union rate zones into one consolidated plan, as
provided at Exhibit 4, Tab 2, Schedule 1. The proposed reference price also

ensures that Enbridge Gas customers pay the same gas cost unit rate for gas in
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storage, UFG, company use, and compressor fuel regardless of where they are
located in the franchise area. This approach aligns with and underpins other
proposals in this Application to harmonize the gas cost recovery mechanisms,
including cost allocation, rate design, and deferral and variance accounts, as
provided at Exhibits 7, 8 and 9, respectively. As such, it is appropriate to bring

forward the proposal for a common reference price as part of this Application.

8. This proposal is also consistent with the objectives outlined in the OEB report from
the Natural Gas Forum', which were described in the QRAM Standardization
proceeding as follows:

The Board stated that the QRAM should be a transparent benchmark
that reflects market prices and should reflect an appropriate trade-off
between market prices and price stability. The Board further noted
that the method for determining the reference price should be
formulaic and consistent across natural gas utilities, as should the

methods for determining and disposing of PGVA balances.?

2. Current Approved Reference Prices

9. Currently, Enbridge Gas uses various reference prices for the EGD and Union rate
zones. Table 1 summarizes the OEB-approved reference prices from the April 2022
QRAM for the four existing rate zones. The reference prices are derived using a 21-

day average of market settlement prices for a 12-month forward period.

" Natural Gas Regulation in Ontario: A Renewed Policy Framework, March 30, 2005.
2 EB-2008-0106, Amended Decision and Order, September 21, 2009.
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Table 1
April 2022 QRAM Reference Prices
Line
No. Rate Zone Reference Price $/GJ (1) $/103m3 (1)
(@) (b)
1 EGD (2) PGVA Reference Price 5.996 231.041
2 Union South Dawn Reference Price 5.269 206.123
3 Union North East Dawn Reference Price 5.269 206.123
4 Union North West Alberta Border Reference Price 4618 180.656
Notes:

(1)  Conversion based on approved heat values of 38.53 GJ/103m3 for EGD rate zone and 39.12
GJ/103m3 for Union rate zones.

(2) The PGVA Reference price is based on the EGD rate zone portfolio and is used in PGVA
calculations. The gas supply commodity charge for EGD rate zone is based on the Western
Canada (Empress) price of $4.7071/GJ ($181.3667/10%m3).

2.1. EGD Rate Zone — Current Approved Reference Price

10. In the EGD rate zone, Enbridge Gas uses a PGVA reference price to price gas in

11.

storage, UFG, company use, and compressor fuel. The EGD methodology was last
reviewed as part of a stakeholder consultation in 20172 and it was determined that

a change to the methodology was not warranted at the time.

The PGVA reference price is based on the forecasted gas supply commodity
costs*, upstream transportation costs, and load balancing costs. The PGVA
reference price unit rate is derived by dividing these forecast gas costs by the OEB-
approved gas supply volumes. As the PGVA reference price is set based on a

combination of forecast gas supply commodity, transportation and load balancing

3 EB-2017-0086, Exhibit H1, Tab 2, Schedule 2, September 25, 2017.
4 OEB-approved volumes at 12-month forward gas prices based on 21-day average of market
settlement prices.
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costs, Enbridge Gas uses the OEB-approved cost allocation and rate design to

allocate and recover the gas costs accordingly.

12. Enbridge Gas uses a Western Canada price at Empress® inclusive of fuel as the
base to set gas supply commodity rates for sales service customers in the EGD
rate zone. Any price premium for gas supply purchased at other locations over the
Empress price is recovered as transportation or load balancing costs. A description
of the current approved rate design is provided at Exhibit 8, Tab 2, Schedule 2.

13. The PGVA reference price for the EGD rate zone is $5.996/GJ ($231.041/103m?3)
based on the April 2022 QRAM. Please see Attachment 1 for the detailed

calculations.

2.2.Union Rate Zones — Current Approved Reference Prices

14. In the Union rate zones, Enbridge Gas uses a Dawn reference price to price gas in
storage, UFG, company use, and compressor fuel. The Dawn reference price is
also used as the base to set gas supply commodity rates for sales service
customers in the Union North East and Union South rate zones. The Alberta Border
reference price is used as the base to set gas supply commodity rates for sales
service customers in the Union North West zone, as the gas supply to serve this

rate zone is primarily purchased in Western Canada at Empress.

15. The use of the Dawn reference price and Alberta Border reference price was

approved by the OEB in 2015 to reflect Union’s gas supply portfolio at the time, and

5 Empress is located at the pipeline interconnect between the NOVA Gas Transmission System and
TransCanada Mainline at the border of Alberta and Saskatchewan.
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to reduce the variance between the actual cost of gas and the reference price set
each quarter in QRAM.®

16. The Dawn reference price is $5.269/GJ ($206.123/10°m3) and the Alberta Border
reference price is $4.618/GJ ($180.656/10°m3) based on the April 2022 QRAM.
Please see Attachment 2 for the detailed calculations.

3. Proposed Reference Price

17. Enbridge Gas is proposing to harmonize to a common reference price used to set
gas costs, effective January 1, 2024. The proposed reference price will be used to
calculate the utility cost of gas for gas in storage (a component of rate base), UFG,
company use, and compressor fuel, as these costs have been consolidated for the
amalgamated utility. To ensure Enbridge Gas customers pay the same gas cost
unit rate for these costs, a common reference price is required to derive the
revenue requirement for the 2024 Test Year as part of this Application.

18. Enbridge Gas is also proposing to use the proposed reference price in the
derivation of gas supply commodity charge for customers who choose to buy their
natural gas supply from the utility under sales service. Please see Exhibit 8, Tab 2,

Schedule 2 for the proposed gas supply commodity rate design.

19. In developing a proposed harmonized reference price methodology, Enbridge Gas
considered the following three alternatives:
1. Adopt a PGVA reference price consistent with the EGD rate zone;

2. Adopt a Dawn reference price consistent with the Union South and Union
North East rate zones; and

6 EB-2015-0181, OEB Decision and Order, March 17, 2016.



Filed: 2022-10-31
EB-2022-0200
Exhibit 4
Tab 2
Schedule 2
Plus Attachments
Page 7 of 13
3. Establish a modified approach based on a forecasted weighted average

price for natural gas supply.

20. Enbridge Gas evaluated the alternatives based on how each option best met the
objectives of a reference price as listed below:
e reflect market prices on an ongoing basis;
e be simple and transparent;
e promote customer understanding and awareness; and
e to the extent possible given market price fluctuations, produce gas supply
commodity rates and customer impacts that are relatively stable and

predictable over time.

21. Based on a review of the alternatives and consideration of the objectives of a
harmonized reference price, Enbridge Gas is proposing Alternative 3, to set the
reference price based on the forecasted weighted average price of the gas supply
commodity and transportation costs related to gas supply purchases, for sales

service customers, effective January 1, 2024.

3.1. Derivation of the Proposed Reference Price

22. The proposed weighted average reference price is set based on the forecast gas
supply costs. The costs incorporate the gas supply commodity from the various
sources of supply in the gas supply portfolio and the transportation contracts for gas
supply sourced upstream of Dawn or Empress to provide diversity of supply for
sales service customers.



23.

24.

25.
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The proposed reference price does not include the gas supply transportation” and
load balancing® costs that are incurred on behalf of both sales service and direct
purchase (DP) customers. By excluding these costs from the derivation of the
reference price, the weighted average price reflects the costs incurred to provide a

gas supply option to sales service customers only.

The proposed weighted average reference price is $5.309/GJ ($207.493/103m3).
Please see Attachment 3 for the detailed calculations of the proposed reference
price based on the 2024 Gas Supply Plan using April 2022 QRAM prices. The gas
supply prices reflect a 21-day average of market settlement prices for a 12-month
forward period at each of the supply points in the 2024 Gas Supply Plan, as
provided at Exhibit 4, Tab 2, Schedule 1. This approach to setting the gas supply
prices is consistent with the current approved methodology for setting reference
prices.® The reference price will be updated for the most recent OEB-approved
QRAM as part of the draft rate order process, in accordance with the filing

requirements.

The heat value used to derive the proposed reference price is based on the
proposed harmonized Enbridge Gas South heat value of 39.08 GJ/103m3, as
provided at Exhibit 3, Tab 6, Schedule 1. Enbridge Gas will continue to follow the

same approach used for the Union rate zones, which uses one annual heat value

7 The gas supply transportation costs include the upstream transportation capacity contracted on the
TransCanada Mainline to move gas supply for sales service customers and bundled DP deliveries to
the TransCanada delivery areas (Centrat MDA, Union WDA, Union SSMDA, Union NDA, Union
NCDA, Union EDA, Enbridge CDA and Enbridge EDA).

8 The load balancing costs primarily include upstream transportation capacity on the TransCanada
Mainline to meet the demands of sales service and bundled DP customers that are above average
day demands, either from storage or load balancing purchases. The load balancing costs also
include planned purchases at Dawn for load balancing requirements and the cost of peaking
services.

° EB-2008-0106, Amended Decision and Order, September 21, 2009, p.10.
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for gas cost conversions when budgeting for gas costs and for ratemaking
purposes.

3.2. Rationale and Benefits of the Proposal

26. Enbridge Gas is proposing a weighted average reference price instead of adopting
the current approved Dawn or PGVA reference prices for the amalgamated utility.
The proposed weighted average reference price reflects the diversity of supply and
corresponding market prices of the gas supply portfolio, which results in a reference
price that it is formulaic, transparent and easy to understand. The proposed
reference price is also set based on the forecast gas supply costs for Enbridge Gas,
which eliminates any forecast recovery variances between the forecast gas supply

costs and the forecast recovery based on the gas supply commodity rates.

Proposed vs Dawn Reference Price
27. Enbridge Gas is proposing to move away from a supply point specific reference
price, such as the Dawn reference price in favour of the weighted average

reference price.

28. The Dawn reference price has historically been lower than the forecast upstream
gas supply costs (including both commodity and transportation) that are required to
serve sales service customers. As such, the forecast gas commodity rates based
on the Dawn reference price do not fully recover all gas supply costs. Variances
between the Dawn reference price and the forecast gas supply costs are captured
in the PGVA and are recovered as gas commodity price adjustments (rate riders).
These price adjustments (rate riders) are not included in the determination of bill
impacts outside of the QRAM process, which results in less transparency of the

total bill impact to customers in these rate zones.
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29. Further, the forecast prospective cost variance captured in the PGVA balances for
the Union South and Union North East rate zones can be significant. Based on the
April 2022 QRAM, the forecast prospective cost recovery variance for the period of
April 2022 to May 2023 is approximately $80 million as provided at Exhibit 6, Tab 1,
Schedule 2, Section 2.1. By setting the gas supply commodity rate based on the
weighted average reference price, the rate will recover the gas supply portfolio
costs on a forecast basis, resulting in a prospective cost recovery variance of zero.
This approach is consistent with the PGVA reference price for the EGD rate zone
and the Alberta border reference price for the Union North West rate zone, which
are also set to recover the forecast gas supply costs and results in a prospective

cost recovery variance of zero.

Proposed vs PGVA Reference Price

30. Although the proposed weighted average reference price is similar to the current
PGVA reference price used in the EGD rate zone, there is one notable difference.
The proposed weighted average reference price includes costs incurred to provide
a gas supply option to sales service customers only, compared to the PGVA
reference price that also includes transportation and load balancing costs. By
including the costs to provide sales service only, the weighted average reference
price acts as a better price signal for sales service customers because it only
includes costs that are attributable to the purchase of gas supply. It also allows the
gas supply commaodity rate to be set based on the weighted average reference
price, without any additional cost allocation or rate design required. Please see

Exhibit 8, Tab 2, Schedule 2 for the proposed gas supply commodity rate design.
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31. The proposed reference price compared to the current approved reference prices

for each rate zone is provided at Table 2 and described below.

Table 2
Reference Price - Proposed vs Current Approved
Based on April 2022 QRAM

Line
No. Particulars Reference Price $/GJ (1) $/103m3 (1)
(a) (b)
Proposed
1 EGI Weighted Average Reference Price 5.309 207.493
Current
2 EGD (2) PGVA Reference Price 5.912 231.041
3 Union South Dawn Reference Price 5.269 206.134
4 Union North East Dawn Reference Price 5.269 206.134
5 Union North West Alberta Border Reference Price 4.618 180.659
Notes:

(1) Conversion based on proposed heat value of 39.08 GJ/103m? for the proposed reference price
and approved reference prices of 38.53 GJ/103m? and 39.12 GJ/103m?3 for the EGD and Union

rate zones, respectively.
(2)  The PGVA Reference price is based on the EGD rate zone portfolio. The ga

s supply

commodity charge for EGD rate zone is based on the Western Canada price at Empress of

$4.7071/GJ ($181.3667/103m?).

32. The weighted average reference price is less than the PGVA reference price used

in the EGD rate zone, as the PGVA reference price includes transportation and load

balancing costs to move gas to the Enbridge CDA and Enbridge EDA, compared to

the weighted average price that only includes gas supply commodity and

transportation contracts for gas supply sourced upstream of Dawn
provide diversity of supply.

or Empress to

33. The weighted average reference price is greater than the Dawn and Alberta Border

reference prices in the Union rate zones, as they are based on one supply location,
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compared to the proposed price, which incorporates all supply locations included in
the gas supply portfolio as well as the cost of transportation to move natural gas to
Enbridge Gas’s franchise area for gas supply sourced upstream of Dawn or
Empress. The price premium above the Dawn reference price is currently recorded
in the PGVA for the Union South and Union North East rate zones and recovered

through gas supply commodity price adjustments (rate riders).

4. Implementation

34.

35.

36.

Enbridge Gas is proposing to implement the weighted average reference price
effective January 1, 2024. The reference price is used to derive certain utility costs
as part of the revenue requirement for the 2024 Test Year, such as gas in storage
(a component of rate base), UFG, and compressor fuel. As these costs have been
consolidated for the amalgamated utility, a common reference price is required to
support the determination of the 2024 Test Year revenue requirement as part of this

Application.

This proposal also supports other harmonization proposals for cost allocation, rate
design and gas cost deferral and variance accounts, as provided at Exhibits 7, 8
and 9, respectively. The harmonization proposals for gas supply deferral and
variance accounts are proposed to be implemented effective January 1, 2024, as
provided at Exhibit 9, Tab 1, Schedule 1.

In order to implement January 1, 2024, it is necessary for Enbridge Gas to initiate
work in 2023 to address the internal business application and process changes
required to harmonize the reference price and gas supply deferral and variance
accounts. The costs associated with the IT system changes have been included in

the Asset Management Plan, as provided at Exhibit 2, Tab 6, Schedule 2, pages
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248-251. In 2023, Enbridge Gas will also develop harmonized consolidated QRAM

schedules to be filed in support of reference price changes as part of the January 1,

2024 QRAM Application.



Calculation of EGD Reference Price at April 2022 QRAM

Line Supply Supply Gas Costs Average Costs Average Costs
No. Particulars (TJ) (10°m?) ($000s) ($/10°m?) ($/GJ)
(a) (b) (c) (d)=(c/b) (e)=(c/a)
Supply
1 Western Canadian Sedimentary Basin 80,294 2,083,929 358,750 172.151 4.468
2 Ontario / Dawn 102,099 2,649,848 553,917 209.037 5.425
3 Appalachia 42,361 1,099,416 185,931 169.118 4.389
4 Chicago 25,031 649,655 136,684 210.394 5.461
5 Niagara 73,000 1,894,628 394,671 208.311 5.406
6 Unsecured 266 6,902 3,539 512.712 13.307
7 Total Supply 323,050 8,384,378 1,633,492 194.826 5.056
Transportation

8 TCPL Long Haul 113,769

9 TCPL Short Haul 109,591

10 TCPL Niagara 13,876

1 Nexus 44,579

12 Vector 13,609

13 Nova 8,222

13 Total Transportation 303,647

14 Total Commodity and Transportation Costs 323,050 8,384,378 1,937,139 231.041 5.996

Notes:

(1)

EGD rate zone heat value is 38.53 GJ/ 10°m?.
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Calculation of Alberta Border and Dawn Reference Prices

For the 12 month period ending March 31, 2023
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Line Total or
No. Particulars Apr-22 May-22 Jun-22 Jul-22 Aug-22 Sep-22 Oct-22 Nov-22 Dec-22 Jan-23 Feb-23 Mar-23  Average
(a) (b) (c) (d) (e) () (9) (h) (i) ) (k) () (m)
Days 30 31 30 31 31 30 31 30 31 31 28 31 365
1 NYMEX 21 Day Average (US$/MMBtu) (1) 4.405 4.422 4.466 4.517 4.525 4.508 4.530 4.619 4.780 4.881 4.722 4.298 4.556
2 Foreign Exchange 1.272 1.272 1.272 1.272 1.272 1.272 1.273 1.273 1.273 1.273 1.273 1.273 1.273
Calculation of Alberta Border Reference Price
3 Empress Basis (US$/MMBtu) (0.661) (0.780) (0.837) (0.862) (1.028) (0.941) (0.863) (0.727) (0.726) (0.763) (0.661) (0.666) (0.793)
4 Alberta Border (Cdn$/GJ) (2) 4513 4.391 4.375 4.406 4.218 4.301 4.423 4.695 4.892 4,970 4,902 4.384 4,539
5 Forecast Purchase Volume - Union North West (PJ) 1.55 1.12 0.72 0.51 0.54 0.80 1.41 1.94 2.00 2.00 1.81 2.00 16.42
6 Cost at Market Price ($000s) (line 4 * line 5) 6,983 4,910 3,159 2,263 2,297 3,429 6,249 9,108 9,805 9,962 8,874 8,787 75,826
7 Alberta Border Reference Price (Cdn$/GJ) (line 6 / line 5) 4513 4.391 4.375 4.406 4.218 4.301 4.423 4.695 4.892 4.970 4,902 4.384 4.618
Calculation of Dawn Reference Price
8 Dawn Basis (US$/MMBtu) (0.082) (0.162) (0.237) (0.299) (0.304) (0.323) (0.344) (0.230) (0.179) (0.122) (0.031) 0.038 (0.190)
9 Dawn (Cdn$/GJ) (3) 5.211 5.136 5.098 5.085 5.091 5.047 5.050 5.294 5.551 5.742 5.662 5.234 5.267
10 Forecast Purchase Volume -South 12.52 12.94 12.52 12.94 12.94 12.52 12.94 12.13 12.54 12.54 11.33 12.54 150.38
11 Forecast Purchase Volume - NE 1.94 2.01 1.94 2.01 2.01 1.94 2.01 3.05 3.16 3.16 2.85 3.16 29.23
12 Forecast Purchase Volume - Union South and Union
North East (PJ) 14.46 14.94 14.46 14.94 14.94 14.46 14.94 15.19 15.69 15.69 14.18 15.69 179.61
13 Cost at Market Price ($000s) (line 9 * line 10) 75,362 76,763 73,729 75,995 76,077 72,995 75,465 80,406 87,122 90,126 80,257 82,144 946,442
14 Dawn Reference Price (Cdn$/GJ) (line 11/ line 10) 5.211 5.136 5.098 5.085 5.091 5.047 5.050 5.294 5.551 5.742 5.662 5.234 5.269
Notes:

(1
)
©)
(4)

21 Day Strip dates used: January 31 to February 28, 2022.

Alberta Border Price = (NYMEX 21 Day Average (line 1) + Empress Basis (line 3) ) * (Foreign Exchange Rate (line 2)) / MMBtu to GJ conversion rate (4).
Dawn Price = ((NYMEX 21-Day Average (line 1) + Dawn Basis (line 8) ) * (Foreign Exchange Rate (line 2)) / MMBtu to GJ conversion rate (4).

MMBtu to GJ conversion rate: 1.055056 GJ /MMBtu.



Calculation of EGI Reference Price at April 2022 QRAM

Line Supply Supply Gas Costs Average Costs Average Costs
No.  Particulars (TJ) (10°m?) ($000s) ($/10°m°) ($/GJ)
(a) (b) (c) (d)=(c/b) (e)=(c/a)
Supply
1 Western Canadian Sedimentary Basin 118,685 3,036,983 520,433 171.365 4.385
2 Ontario / Dawn 126,720 3,242,569 667,501 205.856 5.268
3 Appalachia 100,399 2,569,061 487,894 189.911 4.860
4 Chicago 71,438 1,827,986 391,116 213.960 5.475
5 Niagara 80,923 2,070,700 398,241 192.322 4.921
6 U.S. Mid-Continent 22,011 563,217 117,460 208.552 5.337
7 Unsecured 7,056 180,546 38,583 213.700 5.468
8 Total Supply Costs 527,231 13,491,062 2,621,228 194.294 4972
Transportation Costs - System Gas

9 TCPL Niagara 15,218

10 Nexus 105,008

11 Vector 23,678

12 U.S. Mid-Continent 19,421

13  Nova 8,222

14 Great Lakes 6,528

15  Total Transportation Costs - System Gas 178,075

16 Total Supply and Transportation Costs - System Gas 527,231 13,491,062 2,799,304 207.493 5.309
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DESIGN CRITERIA AND DESIGN DEMANDS PROCESS
HILARY THOMPSON, DIRECTOR, S&T BUSINESS DEVELOPMENT
TRACEY TEED MARTIN, DIRECTOR ENGINEERING

1. The purpose of this evidence is to provide, and request OEB approval for, Enbridge
Gas’s proposed harmonized design criteria and process for determining its design
demands. Enbridge Gas provides safe and reliable delivery of natural gas to serve
customer natural gas requirements at a reasonable cost. Enbridge Gas
accomplishes this by sizing its transmission, storage and distribution system assets
and developing its Gas Supply Plan to meet the design demands of its customers.

Design demands are determined using design criteria.

2. For a natural gas utility, design criteria are the weather conditions, usually
temperature and wind speed, used to determine design demands. The Enbridge
Gas service area is situated in a colder climate. Consequently, demand for natural
gas fluctuates throughout the year with demand for natural gas being highest in the
winter and lowest in the summer. Design criteria and the resultant design day
demands allow Enbridge Gas to size its assets and evaluate facility and non-facility
alternatives for periods of high demand, in particular the highest demand conditions

which occur on very cold days.

3. Enbridge Gas, as the provider of last resort, endeavours to size its pipeline systems
to minimize the risk of failure in its ability to deliver gas to its customers. Customers
are inherently risk adverse and expect to be able to heat their homes and operate
their businesses on the coldest days. A less conservative design criteria condition
will lower the reliability of the pipeline systems and will have a higher risk of failure

with costs of that failure including the utility cost to make safe and relight
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customers, municipal cost to manage the emergency, and societal cost for property
damage and economic losses. Enbridge Gas'’s proposed approach to determine
design demand and its selection of design criteria aligns with the no failure
approach in that it captures the coldest weather event experienced. It is a proven
method used by Union and a maijority of other utilities. It is an approach that is

clear, simple, and repeatable.

4. The design demands need to reflect customers observed behaviour not only on
design day but throughout the year. Estimating design demands that reflect actual
behaviour is critical to provide the reliability Enbridge Gas’s customers expect. The
design criteria is a primary input into the design demand process. The goal of
Enbridge Gas’s design demand process is to align the actual customer experienced
demand and weather impact throughout the various geographies in the franchise
area and create a predictive model that reliably forecasts customer year-round
asset needs into the future. This process is also critical to the evaluation and
expansion of new technologies such as renewable natural gas or hydrogen
injection. Assessment of customer demand and asset needs throughout the year is
vital to be able to assess, plan for, and take advantage of these opportunities.

5. Enbridge Gas’s upstream gas supply, storage, transmission, and distribution
systems are integrated and interdependent. Due to the integrated nature of these
facilities, the underlying processes to estimate the design demand used to design
the gas supply, storage, transmission, and distribution assets also need to be
harmonized. The design criteria and design demand processes need to consider
not only the design conditions but also the impact on day-to-day system operations
when evaluating potential changes in approach. The processes must be able to
estimate demand for the planning cycle which extends over the entire year as well

as at the design condition.
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6. A probabilistic method was used by EGD with a one in five-year recurrence level. A
one in five-year recurrence level assumes that system failures may take place once
every five years. The EGD method was specifically designed for gas supply
planning functions, which was to support contracting for space on upstream
transportation systems. EGD did not have transmission systems to transport its gas
commodity to the utility and as such the risk was placed on the supply points where
spot gas could be acquired to mitigate shortfalls on the one in five-year recurrence
level. To prevent distribution system failures, a condition that is unacceptable to its
customers, EGD also included engineering assumptions that further reduced the
risk of not meeting the design day demand. As an amalgamated utility, this
approach is not appropriate for integrated transmission, distribution, and storage
assets. Design demands need to be granular and aligned to actual observed
customer behaviour and very cold weather.

7. Enbridge Gas is proposing to adopt the method used by Union to determine its
design criteria, with modifications. Enbridge Gas is proposing that the design
criteria be determined using the coldest day on record, as measured by heating
degree days (HDDs) for a specified timeframe, adjusted for wind speed. This
method is referred to as the set temperature method. The resultant design criteria
will be expressed as heating degree days adjusted for wind speed or HDDw". As
provided at Exhibit 3, Tab 2, Schedule 5, Attachment 1, Enbridge Gas is proposing
to change the base temperature used to calculate HDD to 15°C. The analysis set
out in this Exhibit uses HDD values that have been calculated using this proposed

base temperature.

"HDDw is also known as effective degree days in the energy industry.
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8. Enbridge Gas is proposing to adopt the Union method for determining its design
demands. There are two design demand conditions used by Enbridge Gas for
determining the size of its assets and to evaluate facility and non-facility
alternatives?: design day demand and design hour demand. Design day demand, or
the highest expected firm demand for natural gas on a day, is used for transmission
and storage system planning as well as gas supply planning. Design hour demand,
used for distribution system planning, is the highest expected firm demand in an
hour for natural gas within a day. Design hour demand is assumed to occur on the
design day. Both design demands will be determined using regression analysis,

with minor exceptions, with the design criteria as an input.

9. The proposed methods for determining design criteria and design demands have
been accepted by the OEB in prior applications. The set temperature method has
been used in the Union North rate zone for over 40 years and has been used in the
Union South rate zone since 2013. Regression analysis has been used to
determine design demands by EGD and Union for many years. Furthermore, the
Synergi software package used by EGD and Union for the hydraulic modelling of
the pipeline system is currently in use by 323 organizations globally, including the
majority of distribution companies in North America. Attachment 1 contains a report
completed by Guidehouse Canada Ltd. (Guidehouse) for Enbridge Gas which
examines the approaches to determining design criteria and design demands for
other utilities across North America. The Guidehouse Report finds that the
proposed method for determining design criteria is used by a majority of comparator

gas distribution utilities throughout North America.

2 Those assets comprising the Gas Supply Plan and its transmission, storage and distribution
systems.
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10. The proposed methodology, in conjunction with the energy transition assumptions
as provided at Exhibit 1, Tab 10, Schedule 4, results in an overall reduction in
identified distribution system reinforcements while transmission and storage assets
remain consistent with previous forecasts as shown in the Asset Management Plan
provided at Exhibit 2, Tab 6, Schedule 2. The other harmonized design activities
include coincident peak diversification of large volume customers on shared
distribution systems, declining average use, using energy transition forecast
trending on distribution systems, and general alignment of modelling approaches
and parameters. The impact to customers is minimal as a result of these
harmonization activities and the proposed design criteria and design demand
methods. Gas Supply Plan demands are higher in the EGD CDA which are partially
offset by reduced demands in Union South, Union NDA, Union EDA, and EGD
EDA.

11. This evidence is organized as follows:
1. Importance of Design Criteria and Design Demand to a Utility and its
Customers
2. Third-Party Interpretation of Design Criteria & Design Demand Methodologies
3. Design Criteria
4. Design Demands
5. Results and Impacts of the Harmonized Proposal for Design Day Demand
6. Summary
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1. Importance of Design Criteria and Design Demand to a Utility and its Customers

12.Enbridge Gas provides a critical service to its customers consisting of the
procurement, transportation and storage (as required)?, and distribution of natural
gas. This service allows customers to operate their natural gas fired equipment
used for building heat, water heating, cooking, laundry, electricity generation, and
manufacturing processes.

13. Critical infrastructure such as buildings, bridges, storm water detention systems,
electrical system infrastructure, and gas system infrastructure have design criteria.
It is recognized that failure of this type of infrastructure can have serious economic
and loss of life impacts and thus their design criteria is used to set safety and
reliability standards and are used to complete their design. For example, highway
bridges and storm water detention facilities in Ontario are designed for a 1 in 100-
year flood event. It is recognized that having bridges or storm water detention
facilities fail during flood events is consequential. Similarly, Enbridge Gas also has
design criteria, specifically the design HDD, to size its assets to be reliable during
very cold weather conditions to prevent failure to deliver scenarios and the resulting

consequences as previously discussed.

14.Enbridge Gas, as the service supplier of last resort, is accountable for the safe and
reliable delivery of natural gas to meet customer service expectations throughout
the year and most importantly during very cold weather events. This means

ensuring there is enough gas supply, physical pipeline, compression, and storage

3 Enbridge Gas provides procurement and upstream transportation for a subset of Enbridge Gas
customers which do not typically include unbundled or semi-unbundled customers. Unbundled and
semi-unbundled customers have their own upstream gas supply arrangements to deliver natural gas
to the utility.
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assets to transport natural gas from supply locations (within and upstream of

Enbridge Gas’s franchise area) to the customer meter.

15. Customers expect natural gas service will be available when they need it. They
expect to have heat throughout the winter and during very cold weather events, to
have hot water on demand, and to be able to prepare food on demand. Businesses
expect to have natural gas to operate, provide services, or manufacture goods. The

IESO expects electricity from natural gas power generators when required for grid
and price stability*.

16.Based on feedback from the Enbridge Gas 2024 Customer Rate Rebasing
Engagement Report, provided at Exhibit 1, Tab 6, Schedule 1, Attachment 1, page
54, by Innovative Research Group, Inc., customers have an expectation that they
will not lose gas service during times of very cold weather and are concerned about

being negatively affected due to loss of natural gas service.

Both residential and business participants are concerned about losing
their natural gas supply in winter. Especially in the North, participants
view loss of heating in the winter as a health and safety threat with the

potential for loss of life. There are also concerns about physical

4 The electricity system in Ontario is constantly evolving, as exemplified within the government of
Ontario’s most recent announcement on October 7, that in order to ensure system reliability and
keep costs down Ontario is proceeding with its plan to procure up to 1,500 MW of natural gas-fired
electricity generation to resolve a projected shortfall beginning in 2025 and 2026. Ontario. (2022,
October 7). Ontario Building More Electricity Generation and Storage to Meet Growing Demand.
News Release. https://news.ontario.ca/en/release/1002373/ontario-building-more-electricity-
generation-and-storage-to-meet-growing-demand

IESO has also recently concluded that phasing out natural gas electricity generation by 2030 is not
feasible and would result in blackouts, and replacing natural gas fired electricity generation by 2030
would increase residential electricity bills by at least 60%. IESO. (2021, October 7). Six things to
know about the IESO’s study on phasing out gas-fired generation by 2030. Powering Tomorrow.
https://www.ieso.ca/en/Powering-Tomorrow/2021/Six-things-to-know-about-the-IESOs-study-on-
phasing-out-gas-fired-generation-by-2030



https://news.ontario.ca/en/release/1002373/ontario-building-more-electricity-generation-and-storage-to-meet-growing-demand
https://news.ontario.ca/en/release/1002373/ontario-building-more-electricity-generation-and-storage-to-meet-growing-demand
https://www.ieso.ca/en/Powering-Tomorrow/2021/Six-things-to-know-about-the-IESOs-study-on-phasing-out-gas-fired-generation-by-2030
https://www.ieso.ca/en/Powering-Tomorrow/2021/Six-things-to-know-about-the-IESOs-study-on-phasing-out-gas-fired-generation-by-2030
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damage as pipes could freeze and burst...Some business participants
are also concerned about business interruption. Not only does loss of
natural gas impact heating for businesses, for some it is a critical
component of their production process whether that be supplying
ovens, industrial dryers or forges. Losing natural gas means shutting
the business down.

17.Having widespread customer outages during very cold weather conditions has
significant economic consequences and, in the extreme, can result in loss of life.
Recent events in Texas illustrate the damage that can occur when a utility is

unprepared for cold weather events.

The UT-Austin report found that Uri, although not the most severe
Texas winter storm on record, caused the most loss of electricity...
multiple factors caused those extended blackouts, including that
ERCOT underestimated peak demand by nearly 14 percent and
weather forecasts misjudged the severity and timing of the storm...
210 people perished because of Winter Storm Uri...many residents
found conditions within their homes unbearable, with indoor
temperatures at or below freezing.... Although Winter Storm Uri’s
devastation continues to be tallied, early estimates of the storm’s
economic toll, as mentioned, range from $80 billion to $130 billion —
the result of power loss, physical infrastructure damage and forgone

economic opportunities.®

18. Further information on the consequences of a large-scale customer outage of

Enbridge Gas’s system was provided in Union’s Parkway West Project evidence.

5 Texas Comptroller of Public Accounts. (2021 October). Winter Storm Uri 2021 The Economic
Impact of the Storm, https://comptroller.texas.gov/economy/fiscal-notes/2021/oct/winter-storm-
impact.php



https://comptroller.texas.gov/economy/fiscal-notes/2021/oct/winter-storm-impact.php
https://comptroller.texas.gov/economy/fiscal-notes/2021/oct/winter-storm-impact.php
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For residential customers that solely heat their homes using natural
gas, a disruption of service would mean their home has no heat.
Depending upon the length of the outage the water supply would need
to be shut off to each residence to avoid water damage due to
bursting pipes, where possible. Enbridge estimates that on a 35-
degree day (-17 degrees Celsius) a typical home would drop below 0
degrees Celsius in approximately 14 hours (EB-2012-0451:
Application, Exhibit A, Tab 3, Schedule 3, page 9). Outages greater
than a day or two would have a significant impact on the health and
wellness of GTA residents if they remained in their homes.
Municipalities may need to invoke warming centres fueled by another
energy source and relocate some or all of the impacted residents as
part of emergency response plans. Residents, as well as restoration
crews, would need to relocate outside of the impacted area or to

facilities within the impacted area not heated by natural gas.

If service cannot be restored quickly, low system pressure and
customer outages will occur which would affect the safety and health
of residents within parts of the Enbridge franchise. Citizens most at
risk would be those that lack mobility such as senior citizens who

could experience life threatening circumstances.

Restoration of natural gas service is a much more complex process
than when electrical service is interrupted. Restoring gas service is
time and resource intensive, expensive, inconvenient to homeowners
and a burden on emergency crews on a much more massive scale
than electric service restoration. Large outages could not be managed
expediently using only company crews and would require support
from other utilities through the Canadian Gas Mutual Aid Assistance
Agreement as well as heating and cooling professionals. Restoring
service means crews must go neighbourhood-by-neighbourhood and
house-to-house closing meter valves and then reopening at each

meter, relighting pilot lights, as necessary, as service is restored. This

Page 9 of 34
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requires at least two visits to each customer; one to safely shut in the
service and the other to safely restore the service and light up
furnaces and appliances. Logistically restoration of service becomes
much more difficult if a portion of the population is relocated or housed
in warming centres. Recently Enbridge estimated that restoration of
natural gas service by gas technicians to 25,000 to 50,000 customers
could take between 6,600 and 13,200 person hours, or 275 to 550
person days (EB-2012-0451: Exhibit A, Tab 3, Schedule 23, page 8).

In its 2010 Reliability Working Group, Enbridge estimated the cost of
restoring service in the event of a natural gas outage to be about $12
million per 100,000 customers and that an outage of hundreds of
thousands of customers could take months to restore service. The
cost of damages to property, restricted industrial production and

foregone business sales would be in addition. (EB-2010-0231: Exhibit
D, Tab 1, Schedule 2, Appendix E, page 11).6

19.Enbridge Gas’s assets are of critical importance to the safety of its customers and
the economy of Ontario. In its August 2006 Incident Analysis titled “Ontario-U.S.
Power Outage — Impacts on Critical Infrastructure”” , Public Safety and Emergency

Preparedness Canada recognized the potential impact of a natural gas outage.

A high percentage of the Canadian population and industry are
dependent upon natural gas as a main energy source. During the
winter months, a disruption to the natural gas supply would seriously
impact residents who are reliant on natural gas as their sole heat
source. Alternative accommodation would need to be located for the

affected population. Most schools, businesses, offices, public

6 EB-2012-0433, Section 8, pp.73-77, paragraphs 37-40.
7 This report analyzed the impact of the August 2003 electricity system blackout which left
approximately 50 million people in Canada and the U.S. without power.
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buildings and industries are also dependent on natural gas and would
likely have to be closed if there was a disruption to service. In
addition, the petro-chemical industry uses natural gas for feedstock.
Moreover, a number of electrical generators and co-generators are
fuelled by natural gas, which may not be able to convert to other forms
of energy.8

20.Enbridge Gas plans for a no failure of service approach to provide service reliability

21

to customers during the coldest weather events that Enbridge Gas has actually
experienced. The storage, transmission, and distribution systems as well as the
upstream Gas Supply Plan assets need to be planned and sized to serve the
estimated highest firm customer demand during the coldest weather events
experienced by the utility. This is due to the recognition that the utility’s pipeline
infrastructure cannot be constructed on short notice. If customer demand is greater
than Enbridge Gas'’s asset capacity, Enbridge Gas may lose the ability to serve
customers during peak periods and on the design day.® It is also difficult, costly and

time consuming to restore service to customers.

. The less conservative the design criteria assumed when sizing a pipeline system,

the greater the likelihood is that a design demand condition will exceed the systems
capability to serve it. A less conservative design condition will lower reliability of a
system and will have a higher risk of failure with costs of that failure including the
utility cost to make safe and relight customers, municipal cost to manage the
emergency, and societal cost for property damage and economic losses.

Conversely, the more conservative the design criteria assumed when sizing a

8 Ontario-U.S. Power Outage-Impacts on Critical Infrastructure, August 2006, p.21,
http://cip.management.dal.ca/publications/Ontario%20-%20US%20Power%200utage %20-
%20Impacts%200n%20Critical%20Infrastructure.pdf

9 Due to the reliance upon natural gas fired power generation in the province, there is the potential to
also lose portions of the electricity grid as well.
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pipeline system, the likelihood a design demand condition will exceed the systems
capability to serve it is lessened, however there is cost associated with the

additional assets and gas supply.

22.In addition to incorporating design criteria assumptions when determining design
demands, other assumptions and parameters are used to mitigate risk of system
failure. One example is the inclusion of wind speed when calculating design criteria.
Another example is the diversification factors assumed when modelling

transmission and distribution system asset requirements.

23.There is a balance that needs to be maintained between safety, reliability and
reasonable cost. As previously discussed, customer engagement results indicated
that customers have an expectation that they will not lose gas service during times

of very cold weather and are concerned about being negatively affected due to loss
of natural gas service.

24 .The design criteria and design demands are developed to allow Enbridge Gas to
provide safe and reliable service at a reasonable cost to meet customer needs and
maintain system reliability while planning for very cold weather events that have
actually been experienced. Design demand planning ensures the utility has the
assets and services required to meet the needs of customers to avoid a failure to

deliver scenario entirely.

25.Enbridge Gas’s upstream gas supply, storage, transmission, and distribution
systems are integrated and interdependent. Due to the integrated nature of these
facilities, the underlying processes to estimate the design demand used to design
the gas supply, storage, transmission, and distribution assets also need to be

harmonized. The design criteria and design demand processes need to consider



Filed: 2022-10-31
EB-2022-0200
Exhibit 4
Tab 2
Schedule 3
Plus Attachment
Page 13 of 34
not only the design conditions but also the impact on day-to-day system operations
when evaluating potential changes in approach. The results from the processes
used to estimate design day and design hour demand are an input into the Gas
Supply Plan, determine pipeline system capacity, plan corresponding facility, non-
facility (including integrated resource planning alternatives (IRPAs) and hybrid
solutions that feed into the Asset Management Plan (AMP)), and are also used to
manage, operate, and maintain the pipeline systems on a day-to-day basis. The
processes must be able to estimate demand for the entire planning cycle which

extends over the entire year as well as at the design condition.
26.Harmonized methodologies for determining design criteria and design demands are
required for gas supply planning and pipeline system design for the storage,

transmission and distribution systems for the amalgamated utility.

2. Third-Party Interpretation of Design Criteria & Design Demand Methodologies

27.The EGD and Union rate zones use different methods to determine the design
criteria and design demands. The Union rate zones use a coldest day on record
which is also known as the set temperature method (with wind speed adjustment) to
determine the design criteria. The EGD rate zone uses a probabilistic method with a
one in five-year recurrence interval (without wind speed adjustment) to determine
the design criteria. The EGD and Union rate zones both use regression analysis to
determine design demands.

28.1n its 2012 ESM proceeding'®, Union responded to an OEB-directive to provide an
expert and independent review of its Gas Supply Plan, its gas supply planning

process, and gas supply planning methodology. As part of meeting that directive

0 EB-2013-0109.
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Union filed a report authored by Sussex Energy Advisors (Sussex Report) which
addressed Union’s Gas Supply Plan and the processes and methodologies
(including the design criteria and design demands) used to develop the Gas Supply
Plan. The Sussex Report found that the set temperature approach was appropriate
and similar to the design criteria used by other gas distribution utilities. The Sussex
Report recommended minor changes to Union’s design criteria. The OEB indicated
that it was appropriate for Union to adopt the recommendations made in the Sussex

Report.

29.The Guidehouse Report, provided at Attachment 1, confirms that the set
temperature approach continues to be used by many gas distribution utilities
throughout North America. Table 2-1 of the Guidehouse Report sets out the
methods used by comparator utilities to determine their design criteria. The set
temperature approach is the most common amongst the comparator utilities in the

Guidehouse Report.

30.In addition to Guidehouse’s jurisdictional review of design day criteria, Enbridge
Gas requested Guidehouse review the elements of Enbridge Gas'’s proposed
approach to its design day methodology and identify the degree to which these
elements are consistent with the comparator utilities evaluated in the Guidehouse
Report as provided at Attachment 1, Section A.2. This includes components of
design day criteria including temperature selection, sample period, HDD wind
adjustment methodology and design day demand modelling approach. Guidehouse
concluded that Enbridge Gas’s proposed design day criteria is consistent with the

approach used by comparable utilities evaluated in the Guidehouse Report.
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31.When determining the design criteria and design demand proposals provided in this
Exhibit, Enbridge Gas considered input from prior OEB decisions, research on
industry best practices, and the approaches used by EGD and Union. Enbridge Gas
also considered its planning principles and planning cycle. The design criteria were
evaluated through each of its key components in relation to how it supports the
objectives of system design as well as reflecting actual design conditions and
system operation. The set temperature method is consistent with a no failure
approach to system design as it assumes the coldest weather observed. The
proposed approach for design day demand was previously accepted by the OEB.
The approach for design hour demand was already similar for both EGD and Union.
Enbridge Gas determined that adoption of the Union approach to design criteria
and design demands, with minor adjustments, was most appropriate. Enbridge Gas
reflected this decision in its AMP and Gas Supply Plan. Development of the AMP
and other planning processes are resource intensive such that it is not practical to

develop multiple scenarios under different planning assumptions.

3. Design Criteria

32.This section sets out Enbridge Gas’s proposed harmonized method to determine
the design criteria to select the design day heating degree day. Enbridge Gas
requests that the OEB approve using the coldest observed heating degree day on

record based on the details below.

33.HDD is a measurement designed to quantify the demand for energy needed to heat
a building. Factors other than outside temperature can affect the energy needed to
heat a building. Wind speed increases the amount of energy needed to heat a
building as the wind wicks away heat from the building envelope and is similar to

the impact of wind chill experienced by people. Temperature and heating degree


https://en.wikipedia.org/wiki/Demand
https://en.wikipedia.org/wiki/Energy
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days (HDD) are related by the equation:

HDD = max(T, —T,0)
Where:
HDD = heating degree days
To = base temperature (degrees Celsius)

T = temperature or wind speed compensated temperature (degrees Celsius)

34.HDD is defined relative to a base temperature. This base temperature is the outside
temperature below which a building needs heating to maintain a comfortable interior
building temperature. The traditional base temperature used to calculate heating
degree days is 18°C in North America. However, in practicality, the base
temperature is dependent upon many factors including the level of insulation, air
leakage and heat generating equipment in a building. As discussed earlier in this

Exhibit, Enbridge Gas is proposing to use a balance point of 15°C to calculate
HDDs.

35.Wind speed adjustments are an important factor in determining design criteria as
wind impacts the amount of energy required by buildings for heating. Buildings lose
more heat on a windy day than on a calm day. The wind speed adjustment
recognizes that the impact of wind increases with HDD.

36. The design day heating degree day is the highest HDD expected to occur. It is the
most important variable to determine design demand, size its assets, and the facility
and non-facility alternatives required to provide safe and reliable service expected
by its customers. This is because Enbridge Gas operates in a colder weather
climate where most of its customers are heat sensitive and have their highest

demand during very cold weather events.
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37.An appropriate design day HDD is determined from an examination of historical
temperature extremes. In the case of a gas distribution utility, this examination
entails an analysis of very cold temperature conditions such as the coldest day for a
specified time frame. This examination could also be conducted using a specified

return interval or probability of occurrence over a specified time frame.

3.1. Proposal for Design Criteria

38.The choice in design day HDD determines risk, specifically how often customer
demand will exceed the systems capability to serve it and the risk of customers
losing their gas service. Enbridge Gas is proposing to use the set temperature
method to determine its design criteria. Table 1 provides the proposed and existing
design criteria for the Enbridge Gas service area in both base 15°C and 18°C for
clarity. The proposed design criteria HDDw for each of the weather stations are
determined by selecting the highest observed HDDw starting from November 1,
1979'". As can be seen in Table 1 most of the changes are driven by the proposed

change in base temperature.

" Some weather stations do not have hourly temperature and wind speed data back to 1979.
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Proposed Existing 2
Line EGI Occurrence Union Union EGD EGD
No. Weather Station HDDw (1) date HDDw (2) HDDw (1) HDD (2) HDD (1)
(a) (b) (c) (d) (e) (f)
1 St Catharines 37.8 1/18/1994 38.8 35.8
2 London 40.8 1/18/1994 431 40.1
3 Windsor (3) 41.3 1/30/2019
4 Toronto 41.4 1/15/1994 45.7 42.7 41.4 384
5 Wiarton (3) 41.5 1/11/1981
6 Sault Ste Marie 44.2 1/9/1982 48.2 45.2
7 Kingston 443 1/3/1981 471 44.1
8 Peterborough 45.1 1/15/1994 46.0 43.0
9 Barrie 46.1 12/19/2004 44.0 41.0
10 Ottawa 47.5 1/15/1994 48.2 45.2
11 Muskoka 48.5 1/15/1994 49.0 46.0
12 Montreal (4) 49.2 46.2
13 North Bay 48.7 1/3/1981 52.5 49.5
14 Sudbury 50.6 1/9/1982 51.9 48.9
15 International Falls 51 1/30/2019 54.7 51.7
16 Earlton 51.5 1/17/1982 54.8 51.8
17 Thunder Bay 51.6 1/9/1982 51.6 48.6
18 Dryden (3) 53.2 1/9/1982
19 Timmins 52.0 1/16/1982 55.7 52.7
20 Kapuskasing 52.9 1/16/1982 55.6 52.6
21 Geraldton (3) 53.4 1/27/2019
22 Kenora (4) 55.9 52.9
Notes:
(1) Based on 15°C base temperature.
(2) Based on 18°C base temperature.
(3) New weather station.
(4) Retired weather station.

39.The HDDw provided in Table 1 are calculated using Environment Canada hourly

temperature and wind speed data. The hourly temperature data is adjusted for the
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impact of the hourly wind speed using a widely accepted method developed by
Marquette Analytics'3. Using this method, the temperature is adjusted to account

for wind speed based on the following equations:

(WS + 152)
HDDw = ~————""« HDD,WS < 8
160
(WS +72)
HDDw = ~——=+ HDD, WS > 8

Where:

HDDw = heating degree days adjusted for wind speed
WS = wind speed

HDD = heating degree days

40.0nce the hourly wind speed adjusted temperatures are calculated they are

41.

converted into HDDw using a base temperature of 15°C. The hourly HDDws are
averaged to align with the hourly average and these results are then averaged over
a 24-hour period aligned to the gas day, from 10:00 am eastern standard time on
the current day to 9:59 am eastern standard time on the next day. The highest
HDDw from the November 1, 1979, becomes the design criteria for each weather
station.

Enbridge Gas proposes to continually track HDDw for each of the weather stations.
If the design criteria provided in Table 1 are exceeded, Enbridge Gas will update its

2 For clarity, the existing design criteria for Union and EGD use 18°C as the base temperature as
shown in columns (c) and (d), respectively. The columns under “Existing” that include 15°C as the
base temperature are provided for information to draw line of sight relative to the proposed HDDw in
column (a) for comparison.

3 Marquette Energy Analytics, for more than 25 years, is the United States premier energy demand
forecasting service, providing demand forecasts for natural gas, electric distribution utilities and
delivered fuels. It is responsible for forecasting gas demand for more than 20% of America with their
flagship product, Gas Day.
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design criteria to that new value.

42.The benefits of the coldest observed method are:

a) ltis anindustry standard method used by several comparator natural gas
utilities;

b) It provides an appropriate and reasonable level of service reliability;

c) It aligns with the no failure approach in that it captures the coldest weather
event experienced;

d) Itis a proven method in the Union North and Union South rate zones;

e) It has an approach that is clear, simple and repeatable; and

f) Itis a method previously accepted by the OEB.

4. Design Demands

43.This section sets out Enbridge Gas’s proposed harmonized process to determine
design demands. Enbridge Gas requests that the OEB approve the proposed

harmonized process for determining design demands.

4.1. How Design Demand is Used

44.Design demand is used to identify system capacity and needs from which solutions
are developed to reliably serve customers during very cold weather events and
other high demand periods. Providing reliable service to meet customer
expectations requires Enbridge Gas to forecast an appropriate level of design
demand. This reduces the risk that Enbridge Gas will not be able to serve its
customers during very cold weather events it has historically experienced or could
potentially experience. The design criteria are the main factor that determines
design demands. The design criteria used to determine design demands are the

coldest weather events that are expected to occur based on historical records.
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4.2. The Relationship Between Design Day Demand and Design Hour Demand

45.Enbridge Gas requires a harmonized approach to determine the design demands.

A harmonized approach will result in efficient internal processes and appropriate
asset requirements for its customers.

46.Design day demand, or the highest expected firm demand for natural gas on a day,
is used for gas supply planning, and transmission and storage system planning.
Design hour demand, used for distribution system planning, is the highest expected

hourly firm demand for natural gas within a day. Design hour demand is assumed to
occur on the design day.

47.The relationship between design day and design hour demand is illustrated in
Figure 1.

Figure 1: Relationship Between Design Day and Design Hour Demand
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48.Most customers, especially those who are heat sensitive, do not consume natural
gas at a constant rate throughout the day. The black line in Figure 1 represents the
design day demand while the blue line (labelled hourly profile) represents the hourly
demand change over the design day. The design hour demand on design day is the
hour corresponding to the highest point of the blue line. As Figure 1 shows,
customers typically consume gas in a diurnal pattern, low at night when people are
sleeping and higher during the day when people are active. As the morning hours
approach, gas use increases to heat buildings and gas burning appliances such as
hot water heaters. This usage peaks around 8 am along with a secondary smaller
increase in the late afternoon and early evening. This pattern is referred to as an

hourly profile.

49.An annual planning process allows Enbridge Gas to respond to customer demand
changes including impacts from an increased number of customer attachments,
general service customer changes, demand side management programs, contract
rate customer contract changes, firm to interruptible switching, energy transition
trends, integrated resource planning alternatives and local municipal energy plans.
On an annual basis, system capacity, assets and services required to support
design day and design hour demand are evaluated and modified, including analysis
to determine the appropriate timing (including deferral) for facility and non-facility
projects to reflect changes in the design demand. This information is updated
annually in the AMP, Gas Supply Plan, and other Company processes. The
development of the design day demand and design hour demand is part of the

annual planning process.
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4.3. Proposal for Design Demand Process

50.This section sets out Enbridge Gas’s proposed harmonized process to determine
the design demands which includes both design day demand and design hour

demand.

Design Day Demand Process
51.The design day demand is the estimated highest firm volumetric amount of natural
gas that is estimated to be consumed by customers on the coldest day. The
proposed process for determining design day demand is as follows:
a) Linear regression analyses completed by delivery area';
b) Actual daily measured volumetric demand?s;
c) Prior winter data;
d) Weather data in the form of HDDw from geographically associated weather
stations;
e) Weekends and holidays are removed from the analysis;
f) Resulting regression line is extrapolated to the design day HDDw;
g) Existing general service demand data details include:
i. Calculated for groups of customers using city gate station flow minus
contract rate customers®

ii. Includes demand diversity or non-coincident usage'’

4 The delivery areas include Enbridge CDA, Enbridge EDA, Union MDA, Union WDA, Union NDA,
Union NCDA, Union SSMDA and Union EDA and along Dawn Parkway, Panhandle, Sarnia
Industrial Line known as Union South.

5 Measured at city gate stations and contract rate customer stations.

6 Measured at city gate stations and contract rate customer stations.

7 Non-coincident means that customers’ equipment and processes cycle and that they do not
consume their maximum demand at exactly the same time. This non-coincident usage is termed
demand diversity and results in a lower demand compared to each customer’s peak demand being
added together.
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iii. Adjusted by the use per customer factor'®
h) Existing contract rate demand data details include:
i. Calculated for groups of contract rate customers™®
ii. Includes demand diversity or non-coincident usage?°
iii. Demand reservations for some process customers?'
iv. Interruptible demand is curtailed
i) Company’s demand forecasts for new and existing customers are added to
the existing customers design day demand to become the estimated forecast

design day demand?2.

52.Using the previous winter’s (most recent) data is the most appropriate starting point
for determining design day demand. This process closely follows the Union
approach to determine design day demand. It ensures the most recent customer
behaviour is incorporated into the design day demand. The previous winter’s data
reflects the myriad of factors which impact demand including demand side
management, economic factors, customer behaviour, and energy efficiency. Going
forward the use of the previous winter’s data will also incorporate IRPAs and energy

transition.

8 The existing customer general service design day demand is adjusted using the ratio of general
service demand divided by the number of general service customers. The use per customer has a
gradual downward trend over time which reflects observed energy efficiency gains or process or
behavioural changes.

9 Measured at contract rate customer stations.

20 Non-coincident means that customers’ equipment and processes cycle and that they do not
consume their maximum demand at exactly the same time. This non-coincident usage is termed
demand diversity and results in a lower demand compared to each customer’s peak demand being
added together.

21 Some non-heat sensitive contract rate customers require a demand reservation and are not
subject to this process. Customer design day demand in this case is based on equipment ratings
and historical usage which is reflected in the customer contracted demand which is contained in the
customer’s distribution contract with Enbridge Gas.

22 For energy transition assumptions used for input variables to design day demand, see Exhibit 1,
Tab 10, Schedule 4.
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53. The Union method for developing design day demands has performed well over the
more than 40 years this method has been used.

54.Figures 2 and 3 show a graph of the results for the South rate zone for Winter
2018/2019 and Winter 2021/202223, The analysis is shown by demand vs. heating
degree day. The circles represent the actual measured customer demand?*. The
line shown is the forecast demands as calculated using the current Union method.
This line was the estimate of that winters demands as calculated using the previous
winters data plus the demand changes based on the forecast inputs.

23 The results reflect the current Union methods, as the proposed method has some minor
modifications the forecast line will be slightly but not materially different.
24 The graphs do not include the power generation customers as their demand is very sporadic and

require a demand reservation and four other very large industrial process customers which require
demand reservations.
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Figure 2: Winter 2018/2019 Design Day Demand Forecast vs. Actual Consumption
— Demand vs Heating Degree Day
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Figure 3: Winter 2021/2022 Design Day Demand Forecast vs. Actual Consumption
— Demand vs Heating Degree Day
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55.Figures 4 and 5 show a graph of the results for the South rate zone for Winter
2018/2019 and Winter 2021/202223. The analysis is shown by demand vs. date.
The blue line represents the actual measured customer demand?*. The orange line

shows the forecast demands as calculated using the current Union method. This
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line was the estimate of that winters demands as calculated using the previous
winters data plus the demand changes based on the forecast inputs.

Figure 4: Winter 2018/2019 Design Day Demand Forecast vs. Actual Consumption
— Demand by Date
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Figure 5: Winter 2021/2022 Design Day Demand Forecast vs. Actual Consumption
— Demand by Date
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56. Of note, the results from Winter 2018/2019 are shown in Figure 2 and 4, January
30, 2019, was a 43.0 HDDw (the third highest recorded) compared to the existing
design day HDDw of 43.1 for London weather station. The actual consumption on
that day was 59,125 10°m3/day compared to the forecast design day demand of

59,020 10°m3/day. The design day demand on that day was 102% of the forecast
demand.

57.The average difference and range between the actual measured demands and the
forecast is shown in Table 2.

Table 2
Average Difference and Range between Actual and Forecast Demands
Average Range of
Difference Difference
Line between Actual between Actual
No. Winter (%) and Forecast and Forecast
(a) (b)
1 2018/2019 0.98 0.83t0 1.12
2 2021/2022 0.95 0.78 to 1.08

Design Hour Demand Process
58.The design hour demand is the estimated highest firm volumetric amount of natural
gas that is estimated to be consumed by customers in an hour on the coldest day.

The proposed process for determining design hour demand is as follows.

59.The general service design hour demand is estimated using:
a) Linear regression analysis completed for each customer;
b) Monthly customer billing data;

c) Prior two years data;



h)
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Monthly weather data in the form of HDDw from geographically associated

weather stations;

Monthly data is converted into daily demand;

Resulting regression line is extrapolated to the design day HDDw;

The results are adjusted to align with data available from city gate stations;

V.

Vi.

Linear regression analyses completed by distribution network.
Actual daily measured volumetric demand

1. Calculated for groups of customers using city gate stations

minus contract rate customers?5.

2. Includes demand diversity or non-coincident usage?®
Prior winter data;
Weather data in the form of HDDw from geographically associated
weather stations;
Weekends and holidays are removed from the analysis;

Resulting regression line is extrapolated to the design day HDDw;

Daily demand is converted into design hour demand?’;

Company demand change forecasts for new and existing customers are

added to the existing customer design day demand to become the estimated

forecast design hour demand?8.

60. The contract rate design hour demand is estimated using:

25 Measured at city gate stations and contract rate customer stations.

26 Non-coincident means that customers’ equipment and processes cycle and that they do not
consume their maximum demand at exactly the same time. This non-coincident usage is termed
demand diversity and results in a lower demand compared to each customer’s peak demand being

added together.

27 Using empirically derived profiles based on actual hourly flow data from the same gate stations.
28 For energy transition assumptions used for design hour demand, see Exhibit 1, Tab 10, Schedule

4.
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a) Actual hourly measured volumetric demand??;
b) Prior five years data;
c) Demand reservations for some process customers?0;
d) Interruptible demand is curtailed;
e) Company demand change forecasts for new and existing customers are
added to the existing customer design day demand to become the

estimated forecast design hour demand.

61.The existing EGD and Union methods for design hour are almost identical to each
other and, as such, there is very little to harmonize. The Union method has two
additional steps incorporated into the harmonized method above as items (g) and
(h), of paragraph 59, that refine the results and are included in the proposed
harmonized method. The proposed design hour demand method is harmonized
with the design day demand method as the design hour demand is adjusted to align
with the design day demand in step (g). This step results in the distribution,

transmission, storage and Gas Supply Plan being aligned and harmonized.

62.0nce the design day and design hour demand has been determined it is assigned
to the appropriate location in the storage, transmission, and distribution system
hydraulic models based on the geo-assigned coordinates of the individual
customers of distribution system flow rates. Hydraulic modelling (network analysis)
is completed to determine the system capacity and its ability to serve the design

day or design hour demand.

29 Measured at contract rate customer stations.

30 Some non-heat sensitive contract rate customers require a demand reservation and are not
subject to this process. Customer design day demand in this case is based on equipment ratings
and historical usage which is reflected in the customer contracted demand which is contained in the
customer’s distribution contract with Enbridge Gas.
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63. The proposed process for determining design day and design hour has performed
well for Union in determining design day and design hour demand and developing

corresponding storage, transmission, distribution and Gas Supply Plan.

5. Results and Impacts of the Harmonized Proposal for Design Day Demand

64.The design day demand developed from the harmonized process outlined above for
Winter 2023/2024 are provided in Table 3. This table shows the design day demand
in TJ/day for Enbridge Gas’s delivery areas as shown in columns (a) through (j).
The existing methodology is shown in lines 1-3 while the proposed method is
shown in lines 4-6. The difference between the two methodologies is shown in lines

7-8. All interruptible demand has been curtailed.
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Table 3
Winter 2023/2024 Design Day Demand
Union
Line EGD EGD Union Union Union Union SSMD  Union Union
No. Particulars (TJ/d) CDA EDA MDA WDA NDA NCDA A EDA South Total
(@) (b) (c) (d) (e) () (9) (h) (i) ()
Existing
1 Firm Bundled / Semi-unbundled 3,372 715 6 88 167 42 42 179 3,327 7,939
2 Firm Unbundled 584 0 0 31 103 3 61 207 0 987
3 Firm Total 3,956 715 6 118 270 45 103 386 3,327 8,926
Proposed
4 Firm Bundled / Semi-unbundled 3,485 698 6 88 155 45 42 173 3,283 7,973
5 Firm Unbundled 584 0 0 31 103 3 61 207 0 987
6 Firm Total 4,069 698 6 119 257 47 102 379 3,283 8,960
7 Difference (line 6 — line 3) 113 (17) 0 1 (13) 3 (1) (7) (44) 34
8 % of Firm Total (line 7 / line 3) 29% (24%) (0.5%) 0.7% (4.7%) 57% (0.8%) (1.8%) (1.3%) 0.4%
Note:

(1)

Includes firm demands. Interruptible demand has been curtailed.
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65. The proposed harmonized method increases the design day demand by 0.4% or 34
TJ/d and includes an increase of 113 TJ/d in the EGD CDA offset by decreases in
the EGD EDA, Union North and Union South rate zones of 17 TJ/d, 17 TJ/d, and 44
TJ/d, respectively. These changes are the result of the proposed harmonized
design criteria and design demand methods as described in this Exhibit, as well as
harmonization and other changes of the Company’s demand forecasts, energy

transition assumptions, and interruptible customer curtailment policies.

Asset Management Plan Impacts

66. The distribution assets are the largest portion of assets contained in the AMP. As a
result of the proposal of using the existing design hour process with the inclusion of
the two Union refinements and the harmonized Company’s demand forecasts,
energy transition assumptions and interruptible curtailment processes, there are
significantly less distribution facilities required to serve the design hour demand in
the EGD rate zone.

The combined impact to the AMP is a reduction of approximately $66

million excluding overheads, to the Distribution Reinforcement Capital
forecast relative to the previously filed AMP. The comparison is limited
to overlapping years between plans: 2023, 2024, and 2025.3"

67. As a result of the proposal to use the Union design day demand method, there are
no incremental transmission or storage facilities required to serve the design day
demand as the process was refined but did not materially change. The facilities
detailed in the AMP did not change because of this proposal.

31 Exhibit 1, Tab 10, Schedule 4, Section 2.2.
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Gas Supply Plan Impacts

68. The Union South, Union NDA and EGD EDA experience a decrease in design day
demand, whereas EGD CDA experiences an increase in design day demand.
Details on how Enbridge Gas plans to manage these changes within the Gas
Supply Plan are provided at Exhibit 4, Tab 2, Schedule 1, Section 1.4.

6. Summary

69.Enbridge Gas'’s proposals for design criteria and design demand harmonize
approaches across the entire service territory. The proposed methods are
consistent with a no failure approach for providing natural gas supply because they
result in asset and services requirements that are customized to the coldest
weather experienced in each of the geographic areas across Enbridge Gas’s
franchise area. The methods are easy to implement, simple, repeatable, and have
been in use in the Union rate zones for many years and are OEB accepted. In
addition, the proposals do not result in any significant changes to asset
requirements. Where demand requirements have changed in the Gas Supply Plan,
Enbridge Gas will continue to follow the OEB’s guiding principles for any required
changes to the Gas Supply Plan.
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1. Introduction

Enbridge Gas Inc. engaged Guidehouse to conduct a comparative analysis of industry practices
used to determine weather and risk assumptions for Gas Supply Planning. As well, Guidehouse
reviewed utility common practices for design day demand modeling, used for Gas Supply
Planning in upstream contract sizing.

It is generally accepted and recognized in the energy industry that a gas utility is obligated to
ensure that its natural gas system is able to provide uninterrupted gas service to its firm
customers during the extreme weather conditions (i.e., design day temperatures) that underpin
its gas delivery system design. Natural gas utilities must plan for sufficient delivery capacity and
natural gas supply during periods of cold weather. As temperatures decrease, natural gas
demand typically increases and can approach the capacity of the system.

In order to meet this obligation and provide a firm level of service to customers, gas utilities
need to define a planning standard to establish the delivery system capacity, as well as its gas
supply requirements. To accomplish this, gas utilities use a “Design Day” and a “Design Year” to
inform the planning standards from which the development of a reliable supply portfolio and
reliable deliver capacity can be established over a forecast period.

e Design Day: A design day for a gas distribution utility is a 24-hour period of the greatest
theoretical gas demand.

e Design Year is the coldest planning year.

Design Day and Design Year are directly related to temperature and are typically measured in
Heating Degree Days'. However, in some cases, it is measured in degrees, e.g., 0 degrees
Fahrenheit, or -18 degrees Celsius.

In this report, Guidehouse examines the approaches used by North American natural gas
utilities to construct their design day and how the design day planning standard informs the
development of the natural gas utilities’ resource portfolios.

" Degree days are measures of how cold or warm a location is. A degree day compares the mean (the average of the
high and low) outdoor temperatures recorded for a location to a standard temperature. In Canada, a HDD is equal to
the number of degrees Celsius that a given day’s mean temperature is below 18° and usually 65° Fahrenheit (F) in
the United States. The more extreme the outside temperature, the higher the number of degree days. A high number
of degree days generally results in higher levels of energy use for space heating or cooling. Source:
https://www.eia.gov/energyexplained/units-and-calculators/degree-
days.php#:~:text=Heating%20degree%20days%20(HDD)%20are,for%20the %20two-day%20period.

Page 1
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2. Summary of Key Findings

There is no one “set standard” or accepted best practice in the natural gas industry regarding
the calculation of a Design Day. This observation is corroborated in reports that describe the
design day approaches used by two of the natural gas utilities examined by Guidehouse in this
report, including National Grid and Avangrid?. These reports (as filed with each utility’s
respective regulatory commission) state that there is no consensus or set standard in the
industry regarding approaches to design day. Broadly, Guidehouse observes that there are two
primary approaches used by gas utilities:

1. The Probabilistic Method: This approach involves calculating the probability of
occurrence that the design day will occur in practice based on observed conditions over
a historical period. This approach yields a 1 in X years result, or recurrence interval, of
when an expected event, heating degree day or temperature, is expected to be equaled
or exceeded in any given year?.

2. A Coldest Observed Temperature: This approach involves identifying the actual coldest
observed temperature over a period of time using one or more weather stations that are
representative of the gas utility service area. This approach is sometimes called the Set
Temperature Approach.

Guidehouse examined a group of comparator utilities. Across the identified set of peers, both
methods are found to currently be in use. In addition to there being no “set standard,” we
observe that there is also no consistent methodological framework within each approach.

For example, gas utilities using the probabilistic approach often deploy different recurrence
intervals. In addition, within one company that operates several different gas utility subsidiaries,
Guidehouse identified the use of both the probabilistic and set temperature approaches.
National Grid uses the probabilistic approach in Massachusetts and Rhode Island, albeit with
different recurrence intervals, and uses the set temperature approach in its downstate NY (New
York City and Long Island, NY) service territories.

Guidehouse observes that natural gas utilities disclose varying amounts of information and
components of their process. For example, National Fuel Gas provides a detailed explanation
of its overall approach including the use of hydraulic modeling to inform its gas supply planning,
while others do not provide similar details. Guidehouse provides its observations based on
publicly available data and cautions that the conclusions reached are based on information
available in the public domain.

Table 2-1 summarizes the Design Day approach used by the comparator utilities. Guidehouse
has found sufficient information on Design Day methodology and summarizes these details in
this report.

2 Avangrid: NYSEG/RG&E 2020-2021 Winter Supply Plan
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefld=%7B36C8F36C-6F37-498A-8BAD-
99F70168D3BE%7D and National Grid: https://www.nationalgridus.com/media/pdfs/other/lthg-supplementalreport.pdf
3 A 1in 10 years recurrence interval would mean that the assumed HDD level, or temperature, assumed on design
day is expected to be experienced once every 10 years, on average. Or, there is a 10% probability that the specified
design day value would be achieved in any given year.

Page 2
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Utility

Table 2-1. Summary of Key Findings

Jurisdiction

Design Day

Approach

Probabilistic

Interval

Set Temperature

National Grid —
Boston Gas and
Narragansett
Electric

National Grid

Public Service
Electric and Gas
(PSEG)

New York State
Electric and Gas
(NYSEG) and
Rochester Gas
and Electric
(RG&E)

Consolidated
Edison (Con
Edison)

DTE Energy

CenterPoint
Energy Minnesota
Gas

National Fuel Gas
Distribution

Wisconsin Power
& Light

Northern States
Power Company

EPCOR Natural
Gas Limited
Partnership

(EPCOR)

Massachusetts
and Rhode Island

Downstate New
York (i.e.,
Brooklyn,

Queens, Staten

Island and Long

Island)

New Jersey

New York

New York

Michigan

Minnesota

New York

Wisconsin

Wisconsin and
Michigan

Ontario

Probabilistic

Set Temperature

Set Temperature

Probabilistic

Set Temperature

Set Temperature

Probabilistic

Set Temperature
Set Temperature

Set Temperature

Unknown

1/40 Years

n/a

n/a

1/40 Years

n/a

n/a

Not specified

n/a
n/a

n/a

Not specified

n/a

-18°C / 0°F

-18°C / 0°F

n/a

-18°C / O°F

-21°C /1 -6°F

n/a

-22.8°C/-9°F

-29°C/-21°F

-32°C /-27°F

Not Specified

2.1 Factors Influencing Design Day Standards

Gas utilities must ensure that their natural gas systems are able to provide uninterrupted service
to firm customers during extreme weather conditions. To facilitate peak service, utilities plan the
system and sufficient supply using design day temperature criteria.

Page 3
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The inability to meet customer requirements during a period of peak usage can have negative
consequences on customers and on the natural gas distribution system. In addition to potential
damage from freeze-offs to residential and commercial buildings and the loss of economic
production at commercial and industrial establishments, a significant loss of pressure can result
in an uncontrolled shutdown and have impactful repercussions on the integrity of the gas utility
distribution system.

In considering the utilities reviewed in this analysis, Guidehouse observes that National Grid is
the only gas utility to do a cost-benefit analysis to determine the effective degree day level to
which it should plan for firm deliverability. By evaluating the cost of holding capacity for when a
Design Day occurs, versus the benefit of not incurring damages associated with shutting off
service to customers who could incur freeze-up, National Grid estimates damages and
economic loss to businesses.

Other factors influence Design Day analysis. These factors include the means by which the
natural gas utility can serve peak Design Day requirements. Natural gas utilities typically build a
gas supply plan by constructing a portfolio consisting of long-term firm contracts for pipeline
transportation and storage, liquefied natural gas (LNG) and compressed natural gas (CNG)
peak shaving facilities and, in some cases, mobile LNG or CNG trucks, in addition to supply
contracts to meet customers’ requirements.

2.2 Design Day Informs Natural Gas System Planning, Reliability and
Resiliency

Guidehouse observes that the North American natural gas delivery system is inherently highly
resilient and responsive to periods of peak demand, but that this resiliency and responsiveness
is largely a feature of the ability to contractually access natural gas delivery infrastructure and
supply. For example, a gas utility that is highly dependent on a single natural gas pipeline for
access to supply is inherently less resilient than a gas utility with access to multiple upstream
pipelines and supply sources.*

From a natural gas supply planning perspective, the Design Day informs the design of the
natural gas delivery system (the distribution system) as well as the natural gas supply portfolio.
Guidehouse observes that, although there is no single approach to establishing a Design Day, it
is a critical input for determining the adequacy of existing supply resources, or the timing for
new resource acquisitions or capital investments required to meet customers’ natural gas needs
during a peak use event.

2.3 Methodology

This document provides a high-level overview of the Gas Design Day processes of 10 utilities
that have been identified as comparators. Guidehouse arrived at 10 comparators by applying a
four-tiered filtering analysis to 60 natural gas utilities across North America. Guidehouse created
this list by including the top 50 US natural gas distributors in the U.S. by sales® and

4 https://gasfoundation.org/wp-content/uploads/2021/01/Building-a-Resilient-Energy-Future-Full-
Report_FINAL_1.13.21.pdf

52019 Ranking of Companies by Total Sales Customers. AGA Statistics Database.
https://www.aga.org/contentassets/d68b868b7cd94ed2889b704b441ab469/1002totcust. pdf
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supplementing the list with nine additional natural gas distributors in Canada® and two utilities
owned by Avangrid” due their similarities to EGI. The four-tiered analysis evaluated and
compared various utility characteristics to EGI. The tiers were applied to the list of utilities in
phases. First, Tier 1 was applied, and if a utility passed Tier 1 then the Tier 2 and Tier 3 filtering
criteria were applied. If utilities passed both Tier 2 and Tier 3, then the Tier 4 filtering criteria
was applied. Tier 1 filtering was a binary pass or fail criteria, whereas Tier 2 and Tier 3 criteria
were given weightings based on how important the criteria was when comparing utilities to EGI.
The first three tiers of filtering are summarized in Table 2-2 below?.

Table 2-2. Tier 1 to Tier 3 Comparator Filtering Analysis

Weight Criterion

Strong =3

Moderate = 2

lllustrative
Example for Strong

Climate

One of utility
territory climate

All of utility territory

=3

Utility territory spans

Tier 1 N/A Zones zone(s) are zone 6 N/A climate zone(s) are climate zones 5, 6
. zone 5 or less. and 7.
or greater.
Utility percent of Utility percent of Utility percent of Utility percent of
Type of residential residential residential residential
Tier 2 1 Customers customers is within customers is within customers is outside  customers is within
15% of Enbridge 15% to 50% of of 50% of Enbridge 15% of Enbridge
Gas'. Enbridge Gas'. Gas'. Gas'.
Utility percent of Utility percent of Utility percent of Utility percent of
Type of population that uses  population that uses population that uses  population that uses
Tier 2 1 Heating Used  forced air furnace forced air furnace forced air furnace forced air furnace
by heating is within heating is within 15%  heating is outside of  heating is within
Customers 15% of Enbridge to 50% of Enbridge 50% of Enbridge 15% of Enbridge
Gas'. Gas'. Gas'. Gas'
Utility number of Utility number of Utility number of Utility number of
Tier 3 05 Number of customers is_ within customers is within customers is ogtside customers is_ within
' Customers 25% of Enbridge 25% to 75% of of 75% of Enbridge 25% of Enbridge
Gas'. Enbridge Gas'. Gas'. Gas'.
Utility revenue is Utility revenue is Utility revenue is vuvf;%}r; r1e 5";"&‘96?0
Tier 3 0.5 Revenue within 15% of within 15% to 50% of  outside of 50% of million) ofoEnbridge
Enbridge Gas'. Enbridge Gas'. Enbridge Gas'. Gas'
Utility total volume Utility total volume is  Utility total volume is  Utility total volume is
Tier 3 0.5 Volume is within 15% of within 15% to 50% of  outside of 50% of within 15% (42 Bcf)

Enbridge Gas'.

Enbridge Gas'.

Enbridge Gas'.

of Enbridge Gas'.

*The exception to this is utilities that service the cities of Boston and Chicago. Though they are both in climate zone 5, Guidehouse
believes the cities to be comparable to Toronto.

Guidehouse began the filtering process by applying the Tier 1 filtering criteria to the list of 60
utilities. To properly evaluate each utility based on the Tier 1 criteria, Guidehouse determined

the climate zones that each utilities service territory spanned.® EGI spans climate zone 5 to 8,
with most of its service territory covering climate zone 6 or higher. Therefore, Guidehouse

concluded that any utility whose service territory spanned climate zone 6 or higher would pass
Tier 1. The exception to this rule were utilities that serviced the cities of Boston and Chicago'®,

6 The Canadian natural gas distributors included: ATCO, Altagas, EPCOR, Fortis BC Energy Inc., Manitroba Hydro,
Heritage Gas, Energir, Emera Energy and SaskEnergy.

" NYSEG and RG&E

8 Tier 4 was a qualitative analysis versus Tier 1 to Tier 3 are either binary or quantitative analysis; therefore, it was
not included in Table 2-2, but is explained in detail later in this section.

9 Based on ASHRAE climate zones.

0 These utilities were Ameren lllinois, Peoples Gas Light and Coke Company, and Boston Gas Company d/b/a
National Grid.
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because both cities are in climate zone 5, and have extremely similar weather patterns to the
city of Toronto. 35 of the 60 utilities evaluated passed the Tier 1 analysis. Please see Table A-1
for the list of utilities that passed the Tier 1 analysis.

The 35 utilities that passed Tier 1 were then subject to both the Tier 2 and Tier 3 analysis
simultaneously. As stated previously, Tier 2 and Tier 3 criterion were each given a weight'!, and
the success criteria (i.e., strong, moderate or weak) were each given a score'?. This allowed
Guidehouse to calculate an overall rating of each utility relative to EGI. The ratings were
determined by summing the score of each criterion multiplied by the weighting of each tier. The
overall rating assessed how comparable the utilities are to EGI. If a utility scored strong for each
of the criteria across both tiers, the maximum rating they could receive was 11. The results of
the Tier 2 and Tier 3 filtering analysis had utilities ratings ranging from 4 to 9. The ranking was
determined by summing the score of each criterion multiplied by the weighting of each tier.

For the Tier 2 criteria “Type of Customers”, Guidehouse leveraged data from the U.S. Energy
Information Administration (EIA)."® EIA provides the number of residential, commercial, and
industrial natural gas customers for each state. For the U.S. utilities in the top 35 comparators
subject to the Tier 2 analysis, Guidehouse took a weighted average of the percent of residential
natural gas customers as a total of residential, commercial and industrial natural gas customers
for each state that a utility service territory covered. The underlying assumption for this process
was that a utility’s percent of residential natural gas customers was the same as the percent of
residential natural gas customers for the state/states its service territory covered, even if the
utility does not service the entire state.

For the Canadian utilities, Guidehouse researched regulatory filings and annual reports to
determine the percent of residential customers for each utility.

For both the U.S. and Canadian utilities, Guidehouse cross-checked each utility’s website to
ensure that residential natural gas customers are serviced. For utilities that were found to only
service commercial or industrial customers, Guidehouse set the percent of residential
customers equal to zero.™

For the Tier 2 criteria “Type of Heating Used by Customers”, Guidehouse used U.S."® and
Canadian'” census data. The Canadian census data was segmented by province and provided
the percent of residents that use forced-air furnace heating. Guidehouse applied the same
methodology and assumptions that were used to determine the percent of residential natural
gas customers for the U.S. utilities to determine the percent of customers that use forced-air
furnace heating for Canadian natural gas utilities. This meant assuming that the percent of
residents that use forced-air furnace heating in each province is representative of the customers
for the utilities that service those provinces, even if they do not service the entire province.

" Tier 2 criterion was weighted 1 and Tier 3 criterion was weighted 0.5.
12 Strong was given a score of 3, moderate was given a score of 2 and weak was given a score of 1.

3 Number of Natural Gas Consumers, U.S. Energy Information Administration.
https://www.eia.gov/dnav/ng/ng_cons_num_a_EPGO VN7 Count a.htm

4 Guidehouse was unable to locate this information for SaskEnergy; however, due to the similarities between
SaskEnergy and EGI, Guidehouse escalated SaskEnergy to the Tier 4 analysis despite the lack of this information.

5 This applied to Altagas, ATMOS Energy Corporation, Keyspan Energy d/b/a National Grid and Emera Energy.
16 U.S. Census Bureau. Characteristics of New Housing. Historical Data. 2003-2017.
https://www.census.gov/construction/chars/historical data/

7 Statistics Canada. Primary Heating Systems and Type of Energy. 2017.
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=3810028601
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The U.S. heating census data was not provided on the state level; it was provided by groupings
of the following regions:

o Northeast;

e Midwest;
e South; and
e West.

Guidehouse identified which region each utility was part of and assumed the percent of forced-
air furnace households in the region was representative of the percent of forced-air furnace
households in the utility service territory.

For the Tier 3 criterion, Guidehouse used data from the American Gas Association (AGA)" for
the U.S. utilities’ total customer count, total volume, and total revenue. The AGA provides this
data for just the natural gas side of the company, in the case that a utility has both an electric
and a gas business. For the Canadian utilities, Guidehouse searched utility websites, annual
reports, and regulatory filings for this information. Guidehouse converted all revenue to USD'®
for comparison.

Utilities that had a rating of 8 or higher after the completion of the Tier 2 and Tier 3 filtering
analysis were considered a pass and escalated to Tier 4. 23 utilities had a rating of 8 or higher
based on the Tier 2 and Tier 3 filtering analysis. SaskEnergy had a rating below 8; however, this
was due to lack of available information, not due to the utility being a poor comparator to EGI.
Therefore, Guidehouse escalated SaskEnergy to the Tier 4 analysis, resulting in 24 total utilities
that the Tier 4 analysis was applied to.

The Tier 4 analysis involved Guidehouse searching for regulatory documents pertaining to Gas
Supply Planning procedures for each utility that passed Tier 1 to Tier 3 filtering. Regulatory
documents were found using key word searches on public utility commission websites (U.S.
utilities) and provincial regulatory websites (Canadian utilities). Guidehouse also completed
general google searches using the same key words to find additional documentation. The
following list of key phrases were used throughout the regulatory search:

o Natural gas supply planning
¢ Natural gas Design Day criteria
¢ Natural gas peak day demand

¢ Natural gas peak Design Day

18 2019 Ranking of Companies by Total Sales Customers. AGA Statistics Database.
https://www.aga.org/contentassets/d68b868b7cd94ed2889b704b441ab469/1002totcust. pdf

9 Based on the exchange rate of 1.28 on 2021-01-28.
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Relevant documents were found for 13 of the 24 utilities that passed the Tier 1 to Tier 3 filtering
criteria. After reviewing the documents, Guidehouse identified documents that provided
sufficient details regarding the utilities Gas Supply Planning processes for 11 utilities. The 11
utilities and their relevant literature that is used throughout the subsequent sections of this
report are listed below. Due to the varying degrees of information disclosed in the literature
summarized below for the comparator utilities, the level of detail provided for each utility
throughout section 3 to section 13 fluctuates.

e National Grid (Massachusetts and Rhode Island)

o Rhode Island: Gas Long-Range Resource and Requirements Plan for the
Forecast Period 2019/20 and 2023/24%°

o Massachusetts: November 1, 2020 through October 31, 2025 Long-Range
Resource and Requirements Plan?'

20 National Grid, Narragansett Electric Company, Gas Long-Range Resource and Requirements Plan for the
Forecast Period 2019/20 and 2023/24, Pursuant to the Joint Memorandum in RIPUC Docket No. 4816, July 2, 2019.
http://www.ripuc.ri.gov/eventsactions/docket/4816-NGrid-Compliance %20with%20Division%20(7-2-19).pdf

21 Boston Gas Company d/b/a National Grid, D.P.U. 20-132, November 1, 2020 through October 31, 2025 Long-
Range Resource and Requirements Plan, October 30, 2020.
https://fileservice.eea.comacloud.net/FileService.Api/file/FileRoom/12842605
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e National Grid (Downstate New York)

o Natural Gas Long-Term Capacity Report for Brooklyn, Queens Staten Island and
Long Island (Downstate New York) February 20202

o Natural Gas Long-Term Capacity Report for Brooklyn, Queens Staten Island and
Long Island (Downstate New York) May 20202

o Proceeding on Motion of the Commission in Regard to Gas Planning Procedures,
New York State Department of Public Service?*

e Public Service Electric and Gas
o In the Matter of the Exploration of Gas Capacity and Related Issues?®
o 2020/2021 Annual BGSS Commodity Charge Filing for its Residential Gas
Customers Under its Periodic Pricing Mechanism and for Changes in its
Balancing Charge?®
¢ New York State Electric and Gas (NYSEG) and Rochester Gas and Electric (RG&E)
o NYSEG/RG&E 2020-2021 Winter Supply Plan?’
e Consolidated Edison

o Proceeding on Motion of the Commission in Regard to Gas Planning Procedures
— Supply/Demand Analysis for Vulnerable Locations 28

e DTE Energy
o In the matter of the Application of DTE Gas Company for approval of a Gas Cost

Recovery Plan, 5-year Forecast and Monthly GCR Factor for the 12 months
ending March 31, 2019%°

22 Natural Gas Long-Term Capacity Report for Brooklyn, Queens Staten Island and Long Island (Downstate New
York) February 2020. https:/millawesome.s3.amazonaws.com/Downstate NY Long-

Term_Natural Gas Capacity Report February 24 2020.pdf

23 Natural Gas Long-Term Capacity Report for Brooklyn, Queens Staten Island and Long Island (Downstate New
York) May 2020. https://www.nationalgridus.com/media/pdfs/other/lthg-supplementalreport.pdf

24 Proceeding on Motion of the Commission in Regard to Gas Planning Procedures, New York State Department of
Public Service, 20-G-0131.
http://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?MatterCaseNo=20-g-0131&submit=Search

25 |In the Matter of the Exploration of Gas Capacity and Related Issues, Docket No. GO19070846, October 22, 2019,
Public Service Electric and Gas Company, Reply to Comments.
https://publicaccess.bpu.state.nj.us/DocumentHandler.ashx?document _id=1214268

26 |n the Matter of Public Service Electric and Gas Company’s 2020/2021 Annual BGSS Commodity Charge Filing for
its Residential Gas Customers Under its Periodic Pricing Mechanism and for Changes in its Balancing Charge,
Docket GR20060379, June 1, 2020
https://publicaccess.bpu.state.nj.us/DocumentHandler.ashx?document_id=1221612

27 NYSEG/RG&E 2020-2021 Winter Supply Plan, Case 20-M-0189, July 15, 2020.
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefld=%7B36C8F36C-6F37-498A-8BAD-
99F70168D3BE%7D

28 Case 20-G-0131 - Proceeding on Motion of the Commission in Regard to Gas Planning Procedures —
Supply/Demand Analysis for Vulnerable Locations, Consolidated Edison, July 17, 2020.
http://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?MatterCaseNo=20-g-0131&submit=Search
29 |In the matter of the Application of DTE Gas Company for approval of a Gas Cost Recovery Plan, 5-year Forecast
and Monthly GCR Factor for the 12 months ending March 31, 2019, MPSC Case No. U-18412, September 18, 2018,
https://mi-psc.force.com/sfc/serviet.shepherd/version/download/068t00000086HOYAAM
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e CenterPoint Energy Minnesota Gas
o CenterPoint Energy 's Request for Change in Demand Units *
e National Fuel Gas Distribution

o National Fuel Gas Distribution Corporation Supply and Demand Analysis Related
to Service Areas within known Supply Constraint Vulnerabilities 3’

e Wisconsin Power & Light

o Wisconsin Power and Light Company’s Gas Supply Plan for the Period
Beginning November 1, 20203

¢ Northern States Power Company
o Gas Recovery Plan 33
e EPCOR Natural Gas Limited Partnership
o EPCOR Southern Bruce Gas Supply Plan: 2020-2023%

30 CenterPoint Energy 's Request for Change in Demand Units, Docket No. 18-462, July 2, 2018.
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentld=%7B00D
D5C64-0000-CD1F-99AF-13501BF36511%7D&documentTitle=20187-144460-01

31 National Fuel Gas Distribution Corporation Supply and Demand Analysis Related to Service Areas within known
Supply Constraint Vulnerabilities, Case 20-G-0131, July 17, 2020.
http://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?MatterCaseNo=20-g-0131&submit=Search
32 Wisconsin Power and Light Company’s Gas Supply Plan for the Period Beginning November 1, 2020, 6680-GP-
2020, July 9, 2020. https://apps.psc.wi.gov/pages/viewdoc.htm?docid=393346

33 Northern States Power Company, a Wisconsin corporation Case No. U-20820, Gas Recovery Plan, December 22,
2020.
https://mipsc.force.com/sfc/serviet.shepherd/document/download/069t000000HXJnzAAH?operationContext=S1

34 EPCOR Southern Bruce Gas Supply Plan: 2020-2023, EB-2020-0106, June 2020.
https://www.rds.oeb.ca/CMWebDrawer/Record/679884/File/document
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3. National Grid - Boston Gas and Narragansett Electric353¢

3.1 Summary

National Grid owns and operates electric and gas distribution networks in Massachusetts, New
York, and Rhode Island. The company’s gas distribution networks in these jurisdictions serve
approximately 3.6 million customers. The company’s natural gas operating subsidiaries include
Boston Gas Company (MA), Brooklyn Union Gas Company (NY), Colonial Gas Company (MA),
KeySpan Gas East Corporation (NY), Narragansett Electric Company (RI) and Niagara Mohawk
Power Corporation (NY).

As outlined in National Grid’s Long-Range Resource and Requirement Plans, Boston Gas and
Narragansett Electric are the only subsidiaries to use a probabilistic approach to Design Day
and serve Boston and Rhode Island.

Figure 3-1: National Grid U.S. Gas Service Territories
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The other National Grid natural gas utilities use the set temperature approach and are not
based on a probabilistic “once-in-x years” methodology as discussed in Section 4.

35 National Grid, Narragansett Electric Company, Gas Long-Range Resource and Requirements Plan for the
Forecast Period 2019/20 and 2023/24, Pursurant to the Joint Memorandum in RIPUC Docket No. 4816, July 2, 2019.
http://www.ripuc.ri.gov/eventsactions/docket/4816-NGrid-Compliance %20with%20Division%20(7-2-19).pdf

36 Boston Gas Company d/b/a National Grid, D.P.U. 20-132, November 1, 2020 through October 31, 2025 Long-
Range Resource and Requirements Plan, October 30, 2020.
https://ffileservice.eea.comacloud.net/FileService.Api/file/FileRoom/12842605
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3.2 Approach

In this section, Guidehouse discusses the probabilistic approach to Design Day used by
National Grid for its gas utilities serving Boston and Rhode Island, where the Design Day
standard is based on once-in-35 years probability of occurrence of extreme weather conditions
(i.e., Design Day temperatures) in Boston and once in 58.92 years in Rhode Island. In the
Boston Gas and Rhode Island service territories, the Company conducts a benefit-cost analysis
that considers cost and risk of an outage compared to levels of investment in infrastructure and
other solutions as part of its gas supply planning process.

The Companies define the purpose of a Design Day standard as the amount of system-wide
throughput (interstate pipeline and underground-storage capacity plus local supplemental
capacity) that is required to maintain the integrity of the distribution system.

The Company’s forecast methodology supports its supply planning goals of ensuring that: (1) its
resource portfolio maintains sufficient supply deliverability to meet customer requirements on
the coldest planning day ("Design Day"); and (2) it maintains sufficient supplies under contract
and in storage (underground storage, LNG and propane) to meet customers’ requirements over
the coldest planning year ("design year").

In the Boston Gas 2020 Long-Range Resource and Requirements Plan for the forecast period
2020/21 to 2024/25 filing®,the Company defines its Design Day standard at 78 daily effective
degree days (EDD) with a probability of occurrence of once in 35.32 years, as a result of its on-
going review of planning standards.

In Rhode Island, the Design Day standard is 68 heating degree days (HDD) with a once in 60-
year probability of occurrence. This equates to a Design Day average temperature of -3 degrees
Fahrenheit (approx. -19 C), 60 years.

To confirm its Design Day selection, National Grid-Boston Gas and Narragansett Electric deploy
the following approach:

1. Perform a statistical analysis of the coldest days recorded over a historical period.

2. Conduct a cost-benefit analysis to evaluate the cost of maintaining the resources necessary
to meet Design Day demand versus the cost to customers of experiencing service
curtailments.

3. Identify a design-day standard that would maintain reliability at the lowest cost.
3.3 Methodology

National Grid uses the following methodology to execute its approach

1. Calculate the Design Day:

37 https://fileservice.eea.comacloud.net/FileService.Apiffile/FileRoom/12842605

Page 12



Filed: 2022-10-31, EB-2022-0200, Exhibit 4, Tab 2, Schedule 3, Attachment 1, Page 17 of 47

¢ Identify the coldest day that occurred in each calendar year from 1980 to 2019 (40
years). For the Boston Gas Supply Plan, the Company selected the Boston Logan
Airport weather station because of its central location relative to the Company’s service
territory. In Rhode Island, evaluate 40 years of weather at the T.F. Green Airport
weather stations.

e Performance of a statistical analysis to determine the standard deviation to determine
the Design Day

2. Conduct cost-benefit analysis

In both the Boston Gas and Rhode Island gas supply plans, National Grid identifies the
potential costs that could be incurred in the event of a supply disruption. The company notes
that “there are several types of damages that customers could experience”. These include the
cost of re-lighting residential customer appliances and repairing damages from freeze-ups. For
commercial customers, potentially economic damages could be incurred from loss of
production during a supply disruption. To address the potential damages that could occur in the
event of a supply shortfall, the Companies use the following approach to determine the
probability of an actual day exceeding the Design Day standard; identify the potential shortfall
in gas supply; and compare the cost of additional supply to the benefit of avoiding a system
disruption:

a. ldentify the cumulative probability distribution and the frequency of occurrence of
EDD level greater than the mean peak day.

b. Determine the projected shortfall of supply (delta supply) that would occur using the
following formula:

[Delta Supply / (Heating Increment/ Number of Customers)*EDD]

c. Incorporate the EDD levels and the associated Delta Supply to estimate the costs
associated with maintaining adequate supply deliverability at the EDD levels.

i. A scenario approach is used to calculate the additional supply costs with one
scenario (low-upgrade cost) incorporating the cost of additional LNG
vaporization capacity and the second scenario (high-upgrade cost) based on
the cost of adding 365-day interstate pipeline service.

ii. Other potential options fall in between these low and high cases

d. Compare the cost of maintaining adequate throughput capacity and the benefit of
avoiding damage costs that would be incurred in relation to customer premises.

3. Identify a design-day standard that would maintain reliability at the lowest cost.
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a. Evaluate the cost/benefit trade-off of maintaining adequate throughput capacity and
the benefit of avoiding damage costs.

b. National Grid selected a Design Day standard that reflects a frequency of
occurrence of one in 35.32 years and once in 58.92 years in Boston and Rhode
Island, respectively. This represents the probability of occurrence of an actual EDD
exceeding the Design Day standard that would result in costs of maintaining
adequate throughput capacity exceeding the benefit of avoiding damage costs.

The Design Day standard becomes a critical input into the calculation of Design Day sendout
requirements and informs the Company’s supply planning to meet customer requirements

Design of the Resource Portfolio

The calculation of the Design Day is a critical component of the Companies’ gas supply
resource plan. The Design Day translates into a planning standard for the development of a
least-cost, reliable supply portfolio. The Companies uses the following five step approach to
forecast customer demand, identify the Design Day planning standards and, lastly, determine
customer requirements under design day weather conditions.

1. Forecast Retail Demand Requirements

Retail demand requirements are based on customer billing data, which is available by rate class
and by month. The Company uses a series of econometric models to develop a forecast of retail
demand requirements for traditional markets (i.e., residential heating, residential non-heating,
and commercial and industrial (“C&l”) customers). The forecast of retail demand requirements
for traditional markets is summed to determine the total retail demand requirements over the
forecast period. This forecast of retail demand is disaggregated into monthly billed and unbilled
volumes and, hence, can be calendarized for supply planning purposes.

2, Develop Reference Year Sendout Using Regression Equations

The daily values of the Company’s wholesale SENDOUT?8 in the reference year (April 2012 —
March 2013) serves as the basis of allocating the monthly retail demand forecast to the daily
level. Because actual sendout data for the reference year is a function of the weather conditions
experienced in that year, the Company develops this allocator for sendout using regression
equations to normalize the sendout in the reference year based on normalized weather data

3. Normalize Forecast of Customer Requirements

The Company’s monthly retail demand forecast is allocated to the daily level based on the use
of its daily wholesale sendout regression equation and its normal daily heating degree day data.
This step sets the Company’s total normalized forecast of customer requirements over the ten-
year forecast period.

38 SENDOUT ® is a proprietary linear program model provided by ABB to determine the adequacy and deliverability
of a gas supply portfolio to meet forecasted gas supply requirements and to identify shortfalls as well as operational
constraints
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4, Determine Design Weather Planning Standards

The Company performs an analysis to determine the appropriate Design Day and design year
planning standards for the development of a least-cost reliable supply portfolio over the forecast
period.

5. Determine Customer Requirements Under Design Weather Conditions
Using the applicable Design Day and design year weather planning standards, the Company
determines the design year sendout requirements and the Design Day sendout requirements.

These design sendout requirements establish the Company’s resource requirements over the
forecast period.
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4. National Grid — Downstate New York3%40

4.1 Summary

National Grid provides natural gas to 1.9 million customers throughout Brooklyn, Queens,
Staten Island and Long Island and the Company defines these service territories as Downstate
New York (NY).

National Grid, in its Natural Gas Long-Term Capacity Report for Brooklyn, Queens, Staten
Island and Long Island (“Downstate NY Report”), released in February 2020, defines the Design
Day as the level of gas delivery required to service all our customers during a cold weather
event that occurs on an infrequent basis, typically only once every 40 years. This Design Day is
used to build the Company’s long-term capacity models.

In Downstate NY, the Design Day is based on a 24-hour period that averages 0 degrees
Fahrenheit in Central Park. It is not clear from National Grid’s reports how the 0 degrees
Fahrenheit temperature was selected, but National Grid notes that the last day that met the
Design Day criteria was February 9, 1934.

4.2 Approach

National Grid notes in its Downstate NY Report that the Company is required to ensure
sufficient capacity on a peak day during peak hours, e.g., when maximum gas is consumed as
customers turn up their thermostats, cook, and use gas for hot water heating. Gas customers
typically do not consume the same volume of gas each hour, i.e., in even 1/24™ increments. In
reality, customers tend to use more gas in the early morning hours, typically 6 — 10 a.m., and
again in the evening from 4 — 8 p.m.

To ensure adequacy of delivery capacity and supply to meet the needs of customers during
those time periods, National Grid examines the needs during these peak times by using a
Design Hour standard.

The Company uses the Design Hour requirement to perform various analyses necessary for
distribution system operations (e.g., regulator pressure settings, LNG requirements) and capital
planning. Moreover, the Company has used the Design Hour requirement for some short-term
gas supply planning decisions.

National Grid defines the Design Hour as 5% (i.e., 1/20™) of the Design Day Standard. The
Company uses the same Design Hour Standard in Massachusetts and Rhode Island for system
planning.

4.3 Methodology

In May 2020, National Grid released a supplemental report to the Long-Term Capacity Report in
which the Company addressed the use of the probabilistic method and discussed the impact on

39 Natural Gas Long-Term Capacity Report for Brooklyn, Queens Staten Island and Long Island (Downstate New
York) May 2020. https://www.nationalgridus.com/media/pdfs/other/ltng-supplementalreport.pdf

40 Natural Gas Long-Term Capacity Report for Brooklyn, Queens Staten Island and Long Island (Downstate New
York) February 2020. https://millawesome.s3.amazonaws.com/Downstate NY Long-
Term_Natural_Gas_Capacity Report February 24 2020.pdf
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gas supply planning, particularly Design Hour requirements. The Company observers “When
considering all of these potential impacts — temperature, wind chill, Design Day vs. Design Hour,
and any potential considerations for forecast error or operating margin/contingency — it is
National Grid’s conclusion that there are too many factors to warrant changing the analysis
without a more detailed study done in conjunction with other impacted parties and stakeholders.
Therefore, our analysis considering the gap between demand and supply and comparing
different options for closing that gap and meeting the needs of Downstate NY continues with the
0°F Design Day standard. Going forward, National Grid believes there is an opportunity to
review Design Day standards with the NY PSC as part of the recently announced natural gas
supply planning proceeding*'.

Guidehouse observes that National Grid is referring to a regulator proceeding on gas planning
procedures (New York State Department of Public Service Case 20-G-0131). In this proceeding,
the Staff of the New York State Department of Public Service made the following
recommendations related to a gas utility’s demand forecast:

“The demand forecast must include a weather-adjusted back cast using actual weather
conditions to assess the load that would have been experienced had temperatures dropped to
the Design Day level. Forecasts of future load should be consistent with short term weather and
forecasted usage determination techniques and include adjustments for energy efficiency,
electrification, demand response, NPAs (Non-Pipe Solutions), and other external impacts
(e.g.,COVID-19).To enhance transparency in the planning process, the forecast must contain a
geographical analysis with enough granularity to clearly identify locations of anticipated
localized demand growth to allow for adequate planning. For the LDCs serving the downstate
metropolitan area including New York City, Westchester County, and Long Island, the LDCs
should separately forecast at least each of the five Boroughs of New York City, and the
Counties of Westchester, Nassau, and Suffolk.”

41 Proceeding on Motion of the Commission in Regard to Gas Planning Procedures, New York State Department of
Public Service, 20-G-0131.
http://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?MatterCaseNo=20-g-0131&submit=Search
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5. Public Service Electric and Gas4>43

5.1 Summary

Public Service Electric and Gas Company (PSE&G) is an electric and gas utility and is the
largest subsidiary of Public Service Enterprise Group. PSE&G serves 2.3 MM electric
customers and 1.9 MM gas customers, in New Jersey.

As outlined in PSE&G’s 2020/2021 annual Basic Gas Supply Service Charge, PSE&G uses the
set temperature approach to establish its Design Day requirements. Distribution facilities are
designed to meet the estimated maximum hour demand on a day with a mean temperature of
0°F and with Newark Airport as the measuring base.

5.2 Approach

PSE&G’s natural gas distribution facilities are designed to meet the estimated maximum hour
demand on a day with a mean temperature of 0°F and with Newark Airport as the measuring

base. This is detailed in the Company’s 2020/2021 annual Basic Gas Supply Service Charge
filing for its residential gas customers that was filed on June 1, 2020.

The Company’s gas supply portfolio Gas supplies are designed to meet the estimated maximum
daily as well as maximum hourly demand. The maximum daily sendout forecast process
consists of:

e Estimating the relationship between weather and firm daily sendout,

e Extrapolating that relationship to determine the current level of daily sendout at 0
degrees if no day that cold appeared in the model estimation data,

e Forecasting future maximum daily sendout levels based on the current estimated level

5.3 Methodology

PSEG does not disclose in its publicly available filings and testimony how the Design Day
temperature is calculated.

42 In the Matter of the Exploration of Gas Capacity and Related Issues, Docket No. GO19070846, October 22, 2019,
Public Service Electric and Gas Company, Reply to Comments.
https://publicaccess.bpu.state.nj.us/DocumentHandler.ashx?document_id=1214268

43 In the Matter of Public Service Electric and Gas Company’s 2020/2021 Annual BGSS Commaodity Charge Filing for
its Residential Gas Customers Under its Periodic Pricing Mechanism and for Changes in its Balancing Charge,
Docket GR20060379, June 1, 2020
https://publicaccess.bpu.state.nj.us/DocumentHandler.ashx?document_id=1221612
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6. New York State Electric & Gas and Rochester Gas &
Electric44:45

6.1 Summary

New York State Electric & Gas (NYSEG) and Rochester Gas & Electric (RGE&E) are two
natural gas utilizes in NY serving approximately 270,000 and 320,000 gas customers,
respectively. Both companies are owned by Avangrid.

NYSEG and RGE&E both use the probabilistic method as identified in the Companies’ 2020-
2021 Winter Supply Plan.

6.2 Approach

NYSEG’s design weather pattern for planning utilizes weather data for seven (7) NYSEG load
areas, while RG&E is a single load area. The companies also utilize GasDay, which is a vendor-
supplied software application that delivers customized forecasting models trained on historical
weather data. GasDay is used for near-term forecasting, up to seven (7) days in advance.

The Companies uses 40 years of weather data to calculate and estimate of the Design Day
needs across the service territories. The Companies use a five (5)-year planning horizon
because pipeline capacity commitments are typically for a minimum of five (5) years.

6.3 Methodology

The Companies conduct a variety of analyses to validate the Design Day demand levels for
each operating area.

1. The Design Day analysis evaluation is based upon regression analyses performed on
actual winter month usage and associated HDDs to determine base and heat factors
and an associated Design Day estimate.

2. Extrapolation utilizing the heat factor from (1) above multiplied by (Design Day HDD
minus the actual HDD) plus the actual metered load. Then the average, maximum and
minimum extrapolated design loads are reviewed.

3. Utilization of total non-daily metered winter heat load divided by the total HDDs
multiplied by Design Day HDD + baseload factor provides a third Design Day demand
estimate.

44 NYSEG/RG&E 2020-2021 Winter Supply Plan, Case 20-M-0189, July 15, 2020.
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefld=%7B36C8F36C-6F37-498A-8BAD-
99F70168D3BE%7D

45 NYSEG/RG&E 2018-2019 Winter Supply Update Plan
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7. Consolidated Edison New York Inc46

7.1 Summary

Con Edison provides natural gas services to over 1.1 million customers in the state of New
York. It manages a transportation and distribution system with approximately 4,400 total miles of
gas main and approximately 376,000 service pipes. Con Edison transports over 340 million
dekatherms (Dth) of natural gas per year.

There are seven gate stations from four different pipeline companies that supply Con Edison’s
transmission facilities. Additionally, there are approximately 100 regulators supplying gas from
the transmission system into the distribution system and 51 remote operated valves (ROVs).
New York Facilities (NYF) Systems*’ is a larger network that Con Edison’s systems are
connected to through two bi-directional metering stations and five metered take-off locations.
The following interstate pipelines service NYF System.

e Transco,

e Texas Eastern; and

e Tennessee and lroquois.

Figure 7-1 below shows Con Edison’s transportation and distribution system.

46Case 20-G-0131 - Proceeding on Motion of the Commission in Regard to Gas Planning Procedures —
Supply/Demand Analysis for Vulnerable Locations, Consolidated Edison, July 17, 2020.
http://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?MatterCaseNo=20-g-0131&submit=Search

47T NYF Systems is jointly operated by Con Edison, National Grid Metro and National Grid Long Island.
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Figure 7-1 Con Edison’s Transportation and Distribution System
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In 2020, Con Edison disclosed its approach and methodology to determining its Design Day
criteria, due to the New York State Department of Public Service’s Proceeding on Motion of the
Commission in Regard to Gas Planning Procedures. In this filing, Con Edison indicated it uses a
set temperature approach. This is summarized in more detail in the following sections.

7.2 Approach

Con Edison (the Company) uses a 10-year forward projection of both expected peak demand
and existing supply capabilities, applied to hydraulic flow models of the Companies’ gas
systems to predict future supply-demand gaps.*® Gaps identified fall into two categories:

1. Those caused by inadequate levels of interstate pipeline capacity; and

2. Those created by the inability of the existing distribution system to deliver the available
supplies to the location of the new demand.

48 Orange and Rockland uses the same approach as Con Edison, and it is outlined in the same regulatory document.
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The Company developed an existing supply capability outlook by reviewing publicly available
pipeline contract information from all pipelines servicing the Company’s service territories. They
then use this data to predict the market potential for procurement of incremental delivered
services.

7.3 Methodology

The Company developed a firm gas peak demand forecast following two major steps:

1. Analyzing the Weather Adjusted Peak (“WAP”) at design weather in the form of
Temperature Variable (“TV”), currently a TV of 0°F, for the previous winter experience,
and

2. Estimating the net incremental growth going forward.

The TV is used in calculating and forecasting future system peak demands as follows, taking
into account extreme winter weather conditions (i.e., sustained low temperatures over two Gas-
Day periods):

e The gas day average (“GDA”) temperature is a 24- hour arithmetic average starting at 10
AM using the Central Park National Weather Station dry bulb temperature*®. The formula
for calculating the system TV on a daily basis incorporates two days’ worth of GDAs.

e For Con Edison, the current day’s TV is weighted at 70% of the current day’s GDA and
30% of the previous day’s GDA.

e For Orange and Rockland, the current day’s TV is weighted at 80% of the current day’s
GDA and 20% of the previous day’s GDA. Con Edison and Orange and Rockland use a
weather reference of 0°F TV for design conditions.

e Con Edison also considers average Wind Speed (“WS”) as a variable in their weather
adjustment processes.

Using TV and WS as reference points, regression analyses are performed to determine the
weather adjusted system firm peak demand. Typically, a pooled linear regression is developed
using up to five years of peak-day demand TV and WS data for the winter season. The
Company will determine whether to consider a single winter’s data or a pooling of several
winters’ data and whether to apply a linear or polynomial regression based on how well the
statistical modeling aligns with actual observations.

Areas that contribute to load growth in the forecast are:

e Large new construction

e Small residential construction
¢ Net transfers

¢ Oil-to-gas conversions

e Steam-to-gas conversions

49 For Orange and Rockland the Spring Valley National Weather Station is used.
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Areas that contribute to load reduction in the forecast are:
e DSM
e Natural conservation
e Electrification

The Company designed and planned its natural gas system to a 0°F TV for firm service. The TV
is calculated using portions of two consecutive days of extreme cold weather conditions
because the percent weightings on the two consecutive gas days provides the best correlation
of temperature to customer load.

The design basis for Con Edison system is N-0°° not N1, from a reliability/operational security
design, do not have any loss of load expectation, do not include reserve margins to
accommodate any loss of supply due to equipment issues on a peak day, cannot operate safely
with diminished system operating pressures, and rely on transportation from distant supply
sources not under the Company’s direct control. In summary, in contrast to the electric system
which maintains a 19% reserve margin, 100% of gas supply resources are assumed to be
available in order to meet peak Design Day customer demand requirements.

50 N-0 = System State or the number of elements that can fail. N-1 means the system can meet demand even with
loss of its largest supply unit. Under this analogy, a gas interstate pipeline, compressor station, and gate station are
likened to an electric generator or transmissions feeder.
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8. DTE Gas®'
8.1 Summary

DTE Gas, which is a subsidiary of DTE Energy Company, services approximately 1.2 million
residential, commercial, and industrial customers throughout the state of Michigan.

In 2019, DTE Gas filed before the Michigan Public Service Commission for the authority to
increase its rates, amend its rate schedules and rules governing the distribution and supply of
natural gas, and for miscellaneous account authority. In this filing, DTE Gas indicates it uses a
Design Day approach rather than a historical peak day approach because “a historical peak day
may not reflect consumption expected in severe cold weather because, on that peak day,
temperatures may have been above the design conditions”.

8.2 Approach

The design peak day volume calculation is determined annually for gas cost recovery purposes
to ensure DTE Gas'’s retail customer Gas Cost Recovery (GCR), Gas Customer Choice (GCC)
and end-user transportation markets can be physically served even with the coldest historical
temperatures that have been experienced in its service areas.

The following section outlines DTE Gas’s Design Day methodology in more details, based on its
2019 filing.

8.3 Methodology

The design peak day is defined as the consumption expected on a day with an average
temperature of -6 degrees Fahrenheit. Customer mix impacts the design peak day volume as
each class has a different sensitivity to temperature. In the GCR process, key operational
factors are considered to ensure the Company’s ability to reliably serve its customers. These
variables include retail market size, storage capability, contractual obligations, flowing supply,
and potential weather effects. Given these factors, the Company calculates the optimal
operating plan for the worst possible weather conditions to ensure supply reliability. This plan
guides the Company’s design peak day calculation.

Peak day design conditions are evaluated on an annual basis. DTE states that design peak day
volume can change if the temperatures experienced warrant changing the design. For example,
based on January 30, 2019, (in the Detroit/Ann Arbor service region only), the actual
experienced temperature throughout the day led DTE to adjust its end of January design
temperature for the Detroit area from -4°F to -6°F. All other regions did not experience
temperatures that exceeded the previous Design Day temperatures and thus were not adjusted.

51 In the matter of the Application of DTE Gas Company for approval of a Gas Cost Recovery Plan, 5-year Forecast
and Monthly GCR Factor for the 12 months ending March 31, 2019 MPSC Case No. U-18412, September 18, 2018.
https://mi-psc.force.com/sfc/serviet.shepherd/version/download/068t00000086HOYAAM
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9. CenterPoint Energy Minnesota Gas®?

9.1 Summary

CenterPoint Energy Minnesota Gas (CenterPoint Energy) is gas utility that services customers
approximately 1.4 million customers in Minnesota. In 2018, CenterPoint Energy supplied 58
million Dth of natural gas to its customers in Minnesota.

As outlined in its 2018 Request for Change in Demand Units filing, CenterPoint Energy uses the
probabilistic method to establish its Design Day requirements. It calculates its Design Day
customer usage at the upper level of the 95% confidence interval, which limits the likelihood of

the actual usage being above the estimate to a 2.5% chance. CenterPoint believes this is
necessary due to Minnesota’s cold climate.

9.2 Approach

The methodology outlined below is based on CenterPoint Energy’s Request for Change in
Demand Units. CenterPoint Energy’s 15-year contract with Northern Natural Gas for
transportation service ended on October 31, 2019; therefore, it began reviewing its need for
additional pipeline transportation capacity to meet current and future customers’ demand.

CenterPoint Energy disclosed its Design Day Model for the purposes of that filing, and it is
summarized below.

9.3 Methodology

CenterPoint Energy’s Design Day modelling process is completed by adding the results of the
following two regression models together:

1. Traditional Design Day Model
2. Customer Migration Design Day Model
The traditional firm Design Day forecast is based on the following variables:
e Daily firm usage data from all winter days for the past six heating seasons,
e Count of firm customers,
e HDDs, and

e The square of HDDs as independent variables to account for the non-linear relationships
between HDD and usage.

This model estimates the expected use-per customer (“UPC”) at various levels of HDD.
CenterPoint Energy calculates the UPC level from the model at the upper level of the 95%

52 CenterPoint Energy 's Request for Change in Demand Units, Docket No. 18-462, July 2, 2018.
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentld=%7B00D
D5C64-0000-CD1F-99AF-13501BF36511%7D&documentTitle=20187-144460-01
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confidence interval to limit the likelihood of the actual UPC being above the estimate to a 2.5%
chance.

For the traditional firm customers UPC modelling, CenterPoint Energy removes the customers
usage from the total firm daily sales for those who had converted to firm sales service in the
historical lookback period for the dataset. This ensures the data set is consistent with all five
previous winter seasons.

The customer migration Design Day model is based on six years of daily sales data. Regression
models, similar to those used for the traditional firm customers, are used to estimate expected
use under Design Day conditions. CenterPoint Energy uses actual service election to estimate
sales service requirements. The Design Day estimate for customers expected to use
CenterPoint Energy’s entitlement for recently converted customers is added to the traditional
forecast.

CenterPoint Energy can then estimate the amount of entitlement the various customer groups
will need on Design Day, from the model at the upper level of the 95% confidence interval. This
allows them to ensure they have enough capacity to deliver gas when the temperature is
approaching a Design Day scenario. The likelihood the actual use per customer being above
the Design Day estimate is 2.5% and CenterPoint Energy has deemed the overall 2.6% reserve
margin reasonable.
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10. National Fuel Gas Distribution Corporation>3

10.1 Summary

National Fuel Gas Distribution Corporation (the Company) sells or transports natural gas to over
740,000 customers in Western New York (i.e., the cities of Buffalo, Niagara Falls, and Batavia)
and Northwestern Pennsylvania. As outlined in its 2020 Supply and Demand Analysis Related
to Service Areas within known Supply Constraint Vulnerabilities, the Company uses a set
temperature approach for determining its Design Day criteria.

The Company maintains contracts for firm transportation and storage capacity on National Fuel
Gas Supply Corporation (Supply) and on the following pipelines upstream of Supply:

Dominion Energy Transmission (Dominion)
e Empire Pipeline (Empire)

¢ Honeoye Storage (HSC)

e Tennessee Gas Pipeline (TGP)

e Transcontinental Gas Pipeline (Transco)

95% of the Company’s deliveries come from the pipelines upstream of Supply and the other 5%
of deliveries are sourced from production attached directly to the Company’s system. The
Supply is responsible for receiving gas from pipelines upstream of its system, for making
redeliveries to the Company’s non-contiguous delivery systems, and for transmitting its gas
supplies from Supply’s underground storage fields dispersed in and around the Company’s
service territory. When there is low customer demand, the Company uses its storage fields to
hold the exceeding supply of gas. This enables the company to maintain a high load factor on
its upstream pipeline capacity, allowing lower pipeline costs and a more favorable purchasing
pattern from suppliers. Figure 10-1 below shows the Company’s distribution service territory and
its upstream pipelines.

53 National Fuel Gas Distribution Corporation Supply and Demand Analysis Related to Service Areas within known
Supply Constraint Vulnerabilities, Case 20-G-0131, July 17, 2020.
http://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?MatterCaseNo=20-g-0131&submit=Search
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Figure 10-1 National Fuel Gas Distribution Corporation Distribution Service Territory and
Upstream Pipelines

10.2 Approach
The gas system planning analysis is done by the Company in multiple stages:

1. Assessing Expected Demand: A peak demand forecast is done so the Company can
ensure it can maintain gas deliveries to its customers during several day cold snaps, the
coldest day, and the highest use peak hours by developing design planning criteria to
meet demand on a Design Day.

2. Supply Portfolio: Identify the portfolio of supply resources that are available to serve a
particular location.

3. Transmission and Distribution System Configurations: Use flow modeling to evaluate the
delivery of supplies to meet customer demand throughout the transmission and
distribution system.

4. Potential Solutions: Solutions evaluated to resolve any vulnerable locations (i.e., a
portion of the system where gas may not be able to be delivered safely and reliably
within the next five years).

The methodology behind this approach is outlined in the subsequent section and is based on
the Company’s Supply and Demand Analysis Related to Service Areas within known Supply
Constraint Vulnerabilities.

10.3 Methodology

The Company determines its Design Day requirements by calculating the daily natural gas
supply requirements that would occur in the month of January if the Company’s New York
service territory experienced extremely cold weather on a day that produces 74 heating degree
days. National Oceanic and Atmospheric Administration (NOAA) records identify January as the
coldest month in the Company’s service territory and the Company uses this as the basis for its
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analysis. The average day in January produces approximately 40 HDDs in the Company’s New
York service territory.

When the Company designs an energy supply strategy, the capacity asset portfolio must meet
the following requirements:

1. Be able to meet a Design Day of 74 heating degree days,
2. Service firm customers for a winter period that is 15% colder than normal, and
3. Meet year-round demand.
For the procurement of capacity and supplies the Company serves two types of customers:

1. Group 1: Sales service customers and critical service transportation customers (i.e.,
customers that use 5,000 Mcf per year or less and those that use more than 5,000 Mcf
per year but serve human needs such as hospitals and nursing homes), and

2. Group 2: Non-critical transportation customers that use more than 5,000 Mcf per year
and do not serve human needs.

For Group 1 customers, the Company contracts for firm pipeline transportation and storage
capacity to meet the full requirements of up to 74 HDD. For Group 2, the Company only
procures enough capacity to equal 12 HDD. For non-critical transportation customers, the
Company does not release its capacity to meet requirements of such customers when they use
more gas than they were directed to bring to the system on a given day. Instead, the customers
are required to procure their own firm upstream pipeline capacity in an amount equal to 62
HDD.

To ensure reliability for its gas supply in the event of well and pipe freeze-offs during extreme
cold periods and on a Design Day, the Company also procures capacity to meet 35% of its
forecasted total receipts from local production that delivers directly into its system for sales and
transportation customers. The Company also maintains contingency capacity as a safety factor
in case of unforeseen events occurring during the coldest days of the year or if actual demand
exceeds the Design Day forecast.

The Company’s distribution system is evaluated regularly to ensure safe operation and
reliability. The Company uses System Reliability Reports to identify operational issues on piping
systems, and at Metering & Regulating (M&R) stations. Some issues that the System Reliability
Reports might find are gas quality issues, pipe washouts, pipe exposures, and other potentially
hazardous conditions.

Additionally, the Company has a hydraulic model of its entire distribution system that allows it to
create and update models using actual system pressure and flows. Through this, the Company
is able to create an accurate representation of operating conditions that it can design and
balance to simulate a 74 HDD. The use of these models ranges from identifying solutions to fix
low pressure areas, determine the impact of proposed work on the overall system operation,
and to stimulate different operating scenarios.

The Company assesses the adequacy of the capacity and supply resources available to meet
its Design Day demands for past and future winters. This is done by designating specific market
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areas within New York to evaluate Design Day demands and identify the specific pipeline and
storage assets necessary to serve that demand. After each winter, a review is done that
assesses the peak day actual throughput for each market to determine if the peak day
throughput exceeded previous peak throughputs. Then, observed actual peak day throughput
data is extrapolated to simulate throughput if the average daily temperature achieved a planned
Design Day of 74 HDD, or -9 degrees Fahrenheit.
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11. Wisconsin Power and Light>*

11.1 Summary

Wisconsin Power and Light (WPL) is a subsidiary of Alliant Energy. Alliant Energy serves
approximately 420,000 natural gas customers in the Midwest. In 2020, WPL filed its Annual Gas
Supply Plan for the period beginning November 1, 2020. This regulatory filing is referenced
throughout the following sections that describe WPL'’s set temperature approach for its Design
Day forecast.

11.2 Approach
WPL’s Design Day forecast follows three key steps to forecast firm customer Design Day
throughput in Wisconsin to ensure it has sufficient supply to meet the needs of its firm
Wisconsin customers under extreme weather conditions.
1. Calculate the following model inputs:
a. Meter forecasts,
b. Daily throughput, and
c. Design day weather.
2. Estimate firm Design Day throughput, and

3. Compare forecast to historical data.

The following section outlines this approach to in more detail, based on the information outlined
in WPL’s Annual Gas Supply Plan.

11.3 Methodology

For meter forecasts, WPL forecasts additional new meters from pipeline expansions and
baseline meter growth. For the additional new meters from pipeline expansions, WPL forecasts
meters by counting meters geographically near recent expansions and applying historical
natural gas adoption rates to the projected expansion projects. For baseline meters, WLP uses
regression models that incorporate growth trends, monthly variation and indicators for one-time
events. The two forecasts are added together to provide a total meter forecast.

Daily throughput is calculated using system gas and transport usage for the historical lookback
period of 5 years. WLP subtracts usage from the transport and interruptible customers, because
it does not provide firm service to those customers. When daily firm throughput is divided by the
number of meters the result is daily throughput per meter.

Design day weather is determined through a set temperature method. WLP assumes a Design
Day of 86 HDD and an average wind speed of 8.7 MPH. These conditions are based on the

54 Wisconsin Power and Light Company’s Gas Supply Plan for the Period Beginning November 1, 2020, 6680-GP-
2020, July 9, 2020. https://apps.psc.wi.gov/pages/viewdoc.htm?docid=393346
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coldest day on record in Wisconsin, which was on February 2, 1996. Hourly weather data from
the city of Madison for the 24-hour coldest day period, ending at 9 am, is used to compute gas
day weather. The timing of the gas throughput is matched to the overnight temperatures and
then using the gas day weather, daily HDD care calculated using a base of 65 degrees
Fahrenheit.

WLP removes days that are not representative of Design Day conditions to reduce variability.
This is days such as weekends, holidays, and days with average temperature over 50 degrees
Fahrenheit.

The resulting daily firm throughput per meter is regressed against daily HDD and average daily
wind speed values. These values use Ordinary Least Squares. The regression model uses the
Design day HDDs, average wind speed, and number of meters to forecast the Design Day
throughput.

The final step of WPL’s methodology is to compare the forecast to historical data. The
throughput for the peak days of each of the last five years of historical data are weather
adjusted with coefficients from the Design Day regression model. These weather-adjusted
values are then compared to the Design Day forecast. The change in HDDs and wind-speed
from the Design Day is multiplied by the HDD coefficient and the wind-speed coefficient from
the model and by the historical number of meters to provide the weather adjustment. The
throughput and the weather adjustment are summed to arrive at weather-adjust or Design Day
equivalent throughput.

The modeled Design Day firm throughput is compared to the Design Day historical equivalent
and if the modeled Design Day is less than the historical equivalent, then the historical
equivalent value is used. If the modeled Design Day is greater than the historical equivalent,
then the modeled Design Day is used.
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12. Northern States Power Company, a Wisconsin
Corporation®°

12.1 Summary

Northern States Power Company, a Wisconsin corporation (NSP-W) operates in both Wisconsin
and Michigan. Northern States Power Company has in total approximately 640,000 natural gas
customers and delivered 109 million Mcf in 2019. NSP-W uses a set temperature approach to
forecast its Design Day requirements.

NSP-W’s existing supply portfolio includes several contracts for firm pipeline capacity that allow
for multiple pathing options at a reasonable cost. It includes contracts with multiple suppliers
with both market-based pricing terms and firm terms. It also has off-system storage with ANR
Storage Company (ANR Storage) and Northern Natural Gas Company (Northern) and has a

Gas Price Volatility Mitigation Plan. NSP-W uses four interstate pipelines, which are shown in
Figure 12-1:

¢ ANR Pipeline Company (ANR Pipeline),
e Northern,
¢ Viking Gas Transmission Company (Viking), and

e Great Lakes Gas Transmission Company, Ltd. (Great Lakes).

55 Northern States Power Company, a Wisconsin corporation Case No. U-20820, Gas Recovery Plan, December 22,
2020.
https://mipsc.force.com/sfc/servlet.shepherd/document/download/069t000000HXJnzAAH?operationContext=S1
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Figure 12-1 NSP-W Pipeline Map
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In 2020, NSP-W submitted an application for the authority to implement a gas cost recovery
plan and establish gas cost recovery factors for the twelve-month period ending March 31,
2022. The following sections outline the approach and methodology NSP-W takes for its Design
Day forecast based on its 2020 Gas Recovery Plan.

12.2 Approach
NSP-W forecasts its Design Day requirements through the following approach:
1. Preparing the gas sales budget,
2. Determining the cost of gas,
3. Determining Design Day requirements, and
4. Creating a 5-year forecast of requirements.
NSP-W has used the same methodology to determine Design Day requirements since its filing

before the State of Michigan in 2005, Case No. U-14719. Therefore, the following methodology
section will reference both Case No. U-20820 and Case No. U-14719%.

12.3 Methodology

The gas sales budget is determined in two steps:

1. Estimate the number of customers served under each customer class, and

56 Northern States Power Company, a Wisconsin corporation Case No. U-14719, Gas Recovery Plan, December 28,
2005. https://mi-psc.force.com/sfc/serviet.shepherd/version/download/068t0000000wC3mAAE
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2. Estimate the monthly sales for all customer rate classes.

Actual historic data and economic and demographic variables are used in standard regression
models to estimate the number of customers per month for each of the forecast years for
residential and commercial classes. A trend model is used for small customer classes that show
little growth. A regression model is also used to determine the monthly sales for larger customer
classes. The regression uses historic sales, expected customer growth, weather (i.e., HDDs),
and price to drive expected sales growth. For small customers, a linear trend approach was
used to estimate monthly sales. To ensure weather-sensitive sales impacts are determined,
NSP-W completes an additional calculation that incorporates billing month sales, customers,
normal HDDs, monthly coefficients, and the difference between billing month and calendar
month days.

NSP-W calculates Design Day customer demand so that it can accurately anticipate the
demand at design temperatures and provide firm supply. The approach for calculating Design
Day requirements uses actual peak day use per customer data (Actual Peak UPC DD) to
project future needs. This method uses recent actual data that is not tempered by data from
more moderate seasons, because the Actual Peak UPC DD approach reflects how customers
actually reacted on a severely cold day. The Design Day temperature, which is -27 Fahrenheit
and 92 HDD, is based on the coldest day on record, which was February 2, 1996. The Design
Day calculation does not include consideration for factors such as forecast error, future growth
beyond the plan year, loss of supply or anomalous weather; however, NSP-W does contract for
deliverable transportation capacity above estimated requirements each winter to ensure it has a
system reserve margin in the case of unexpected events.
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13. EPCOR Natural Gas Limited Partnership>758
13.1 Summary

EPCOR Natural Gas Limited Partnership (EPCOR) has recently began building its franchise in

Ontario, and services customers in the Southern Bruce area. EPCOR filed its Gas Supply Plan

for the period of 2019-2024 with the Ontario Energy Board (OEB) in June of 2019. EPCOR also
maintains a natural gas distribution service territory in Southern Ontario (i.e., Aylmer), and filed

a gas supply plan for this region with the OEB in May of 2019.

EPCOR requires upstream firm transportation from Dawn and balancing from EGI. At the time
of its filing, EPCOR indicated that there was no need for additional upstream firm transportation
supply for the Southern Bruce service area. For storage, EPCOR has the same LBA service
offered by TCPL to EGI in the TCPL delivery areas WDA, NDA, NCDA, and EDA.

In the Aylmer service area, EPCOR uses Enbridge Gas’ system for storage, load balancing and
transportation.

A single meter interconnect with EGI at Dornoch services the Southern Bruce Distribution
system, which includes the Municipality of Arran-Elderslie, the Municipality of Kincardine and
the Township of Huron-Kinloss. The Southern Bruce Distribution system can be seen in Figure
13-1 below.

57 EPCOR Southern Bruce Gas Supply Plan: 2020-2023, EB-2020-0106, June 2020.
https://www.rds.oeb.ca/CMWebDrawer/Record/679884/File/document

58 EPCOR Aylmer Gas Supply Plan: 2020-2024, EB-2020-0106, May 2020
https://www.rds.oeb.ca/CMWebDrawer/Record/676153/File/document
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Figure 13-1: Southern Bruce Distribution System

() stantec

O P g Tt

—— Dahouton

1T O Hgh Presee Usire bters

1 4 Ccine bypens

— 1P § High Fresre Ugiriire Jister

T 1 4 Datnri Promes M= St
Eoprmiy { Migheny

-~ Wooritacg

- Union Gan Fipeine [Approdnlely)

] Mumicipnl Boundory - Lo

Wy, # 1

‘23 Fiverton Listit Haguiator Station™ SN
s i ey DSt 4 N -

" Reguiator Rbgulator | Sy | B,

oy, o “Salion | ob et

e
=
B :
ok -
et / —
\a
o | gt L=
Couren 07 s, et 4 W m AL
et e i M £ 80T 00 0 S

EPCOS RATURAL GAZ LMD BIcLY
MATUOAL GAT HERVICE LOLTHESH BIUCE

=T
1

=
feuthom Brvce Moinkne Route

EPCOR’s Southern Ontario (Aylmer) service territory can be seen in Figure 13-2. This map
includes significant infrastructure across the service territory and connections to the legacy
Union Gas system.
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Figure 13-2. EPCOR Southern Ontario Service Territory
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EPCOR services General Service customers, Seasonal customers, and Contract Market
customers. The Contract Market customers make up the majority of EPCOR’s demand profile
by volume (greater than 60% across the two service territories), and they are responsible for
their own natural gas supplies and storage assets to manage demand fluctuations. Therefore,
the demand profile of these customers is not included in EPCOR’s supply plan.

13.2 Approach
To determine its Gas Supply Plan, EPCOR completes the following steps:

1. Calculate customer connection forecast (for the upcoming 3-4 years, using geometric
mean annual growth rate for the prior 10 years of actual data)

2. Forecast demand for its expected customer profile through the forecast period
3. Determine Design Day demand requirements.

The following section has more details surrounding EPCOR’s Design Day requirements, as
disclosed in its Southern Bruce Gas Supply Plan: 2020-2023, and Aylmer Gas Supply Plan
2020 - 2024.

13.3 Methodology

EPCOR does not disclose in its Southern Bruce Gas Supply Plan: 2020-2023 the method it
uses to determine its Design Day requirements. It specifies that it has determined peak day
demand in Year 10 (2028) and on an annual and seasonal basis it reviews historical average
and peak day demand against forecasts made in the Gas Supply Plans. EPCOR also indicated

2022-10-31, EB-2022-0200, Exhibit 4, Tab 2, Schedule 3, Attachment 1, Page 42 of 47
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that in February 2023, Design Day requirements would need to be twice the forecasted daily
demand volume to exceed the contract demand reserved for its general service customers.

In its Aylmer Gas Supply Plan: 2020-2024, EPCOR indicates that it uses current peak gas
demand conditions to predict future peak demands. As part of its peak day/hour analysis,
EPCOR is required to develop a peak hour consumption estimate for each of the town centres
within its service territory.

After analyzing historical peak demand, EPCOR determined that January 5, 2019 had the
highest peak demand, as it was the hour with the largest meter readings. EPCOR applied a 2%
year over year growth to this value in its forecast demand requirements based an assessment
of historical peak demand growth.
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A.1 Full List of Comparators

Jurisdiction

Table A-1. Full list of Comparators

Utility Name

Tier 2 and

Tier 4

Tier 3 Pass
Yes

Pass
No

lllinois Ameren lllinois Company Yes

New York Avangrid (NYSEG and RG&E) Yes Yes Yes
Massachusetts Boston Gas Company d/b/a National Grid Yes Yes Yes
Minnesota CenterPoint Energy Minnesota Gas Yes Yes Yes
New York Consolidated Edison New York Inc Yes Yes Yes
Michigan DTE Gas Company Yes Yes Yes
Ontario EPCOR Yes Yes Yes
British Columbia Fortis BC Energy Inc. Yes Yes No
New York National Fuel Gas Dist NY Yes Yes Yes
New Jersey Public Service Electric & Gas Co Yes Yes Yes
Wisconsin Wisconsin Power and Light Yes Yes Yes
Manitoba Manitoba Hydro Yes Yes No
New York National Grid (Downstate NY) Yes Yes Yes
Wisconsin Northern States Power Co Yes Yes Yes
Utah Questar Gas Company Yes Yes No
New York The Brooklyn Union Gas Co Yes Yes No
Michigan Consumers Energy Company Yes Yes No
Alberta ATCO Yes Yes No
Colorado Public Service Company of Colorado Yes Yes No
lowa, lllinois, Nebraska, and MidAmerican Energy Company Yes Yes No
South Dakota

Arkansas, Colorado, lowa, Black Hills Energy Yes Yes No
Kansas, Montana, Nebraska,

South Dakota, and Wyoming

lllinois Peoples Gas Light and Coke Company  Yes Yes No
Wisconsin Wisconsin Gas Company Yes Yes No
Pennsylvania and Maryland UGI Utilities Yes Yes No
Saskatchewan SaskEnergy Yes Yes No
Alberta Altagas Yes No N/A
Colorado, Kansas, Kentucky, ATMOS Energy Corporation Yes No N/A
Louisiana, Mississippi,

Tennessee, Texas and Virgina

Arkansas, Indiana, Louisiana, CenterPoint Energy ENTEX Yes No N/A
Minnesota, Mississippi, Ohio,

Oklahoma, Texas

Maritimes Emera Energy Yes No N/A
Quebec Energir Yes No N/A
Maritimes Heritage Gas Yes No N/A
Southern Idaho Intermountain Gas Company Yes No N/A
New York, Rhode Island, Keyspan Energy d/b/a National Grid Yes No N/A
Massachusetts

Oregon Northwest Natural Gas Company Yes No N/A
Washington State Puget Sound Energy Yes No N/A
Southern Califonia Southern California Gas Company No N/A N/A
Northern and Central California Pacific Gas No N/A N/A
Arizona, Nevada, California Southwest Gas Corporation No N/A N/A
lllinois Nicor Gas No N/A N/A
Missouri Spire Missouri Inc No N/A N/A
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Jurisdiction

Utility Name

Tier 2 and
Tier 3 Pass

Tier 4
Pass

North Carolina, South Carolina, Piedmont Natural Gas No N/A N/A
Tennessee

Washington D.C Washington Gas Light Company No N/A N/A
California San Diego Gas and Electric Company No N/A N/A
Oklahoma Oklahoma Natural Gas Co No N/A N/A
Indiana Norther Indiana Public Service Co No N/A N/A
Texas Texas Gas Service No N/A N/A
Arkansas CenterPoint Energy ARKLA No N/A N/A
Kansas Kansas Gas Service Company No N/A N/A
Indiana Indiana Gas Company Inc No N/A N/A
North Carolina Public SVC CO of North Carolina No N/A N/A
Maryland BGE No N/A N/A
New Mexico New Mexico Gas Company No N/A N/A
New Jersey New Jersey Natural Gas No N/A N/A
Western Pennsylvania, West Peoples Natural Gas Company No N/A N/A
Virginia, Kentucky

New Jersey South Jersey Gas Company No N/A N/A
Philadelphia Philadelphia Gas Works No N/A N/A
Alabama Alabama Gas Corp No N/A N/A
South Carolina Dominion Energy South Carolina Inc No N/A N/A
Florida Peoples Gas Sys No N/A N/A
Greater Philadelphia Region PECO Energy Company No N/A N/A
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A.2 Proposed Approach and the Study Comparators

Following the completion of the jurisdictional review study above, EGI requested that
Guidehouse review elements of its proposed approach for determining design day approach
and identify to what degree those are consistent with the practices used by the comparator
utilities reviewed for this report. In Table A-2. Proposed Approach and the Study Comparators,
below, EGI has provided a capsule description of its proposed approach to each of the design
day demand modeling elements reviewed by Guidehouse in the jurisdictional review report
above (in the column “EGI Proposed Approach”). Guidehouse has reviewed these descriptions
and provided a high-level summary of the manner in which the comparator utilities implement
the corresponding element to contextualize the EGI-proposed approach.

Table A-2. Proposed Approach and the Study Comparators

DESIGN WEATHER CRITERIA

EGI’'s proposed temperature selection for Design
Day modeling is consistent with the methodology
used by other, comparator utilities.

EGI is proposing to use the coldest Guidehouse observed that the coldest observed
Temperature Selection observed temperature over their selected temperature has been recorded in the months of
Sample Period (described below). January/February for utilities that utilize a set

temperature methodology. As outlined in Table
2-1, most comparators use a set temperature
approach. This allows for the use of coldest
observed temperature.

EGI's sample period proposal for Design Day

EGI is proposing to use a weather data modelling is consistent with the methodology
Sample Period sample with a fixed startir?g d‘ate of used by other comparator utilities.

November 1, 1979, resulting in an

increasing sample period/size over time Guidehouse observed several utilities that utilize

a sample period of 40 years or longer.
There exists reasonable variation in the HDD
parameter used for Design Day modeling by the
comparator Utilities. Only two comparator utilities
share information on wind adjusted HDDs (also
referred as Effective Degree Days, EDDs) used
. . EGI is proposing to use wind adjusted HDD in. fts Desigr.1 Day mode.ling while four others
Wind adjusted HDDs i simply provide the design HDD values.
as part of their approach.

Guidehouse observed that the approach
proposed by EGI for wind adjusted HDD
calculation is consistent with comparator utilities
who use this approach.

guidehouse.com

©2021 Guidehouse Inc. All rights reserved.
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PEAK DAY DEMAND MODELLING & FORECASTING

Most of the utilities reviewed use statistical
analysis (regression-based modeling mentioned
in some cases) for estimating the relationship
between weather change and gas supply

Peak Day Demand EGl is proposing t°‘ use Iihear’ regression thereby determining the design day standard for
method of the previous winter’s actual data maintaining reliability at lowest cost.

Modelling Approach .
extrapolated to design degree day.

EGI’'s proposal to extrapolate previous winter’s
actual data for Design Day modeling is similar to
the approach observed for comparator utilities.

guidehouse.com

©2021 Guidehouse Inc. All rights reserved.
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OPERATIONAL CONTINGENCY
STEVE PARDY, MANAGER UNDERGROUND STORAGE & RESERVOIR
ENGINEERING

. The purpose of this evidence is to request OEB approval for operational
contingency space and molecule requirements to be included in delivery rates.

Impacts on the Gas Supply Plan are discussed at Exhibit 4, Tab 2, Schedule 1.

. 15.6 PJ of operational contingency will be required to support the reliability and
resilience of the Enbridge Gas storage, transmission, and distribution systems.
Operational contingency requirements will be managed through injection and
withdrawal targets rather than procuring additional storage space. This will result in
a 9.5 PJ (current Union rate zone operational contingency) reduction in the in-

franchise storage space requirements.

. This evidence is organized as follows:

1. Rationale for Operational Contingency

2. Historical Operational Contingency in Rates

3. Proposed Operational Contingency and Allocations
4. Summary

1. Rationale for Operational Contingency

. As an integrated storage and transmission, and distribution system operator,
Enbridge Gas requires operational contingency space to support the storage and
transmission services provided to all customers, both in-franchise and ex-franchise.
Operational contingency supports the operation of the system by providing the
reserve capacity and operational balancing necessary to manage the services
provided by Enbridge Gas and ensures the reliability and resilience of the Enbridge
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Gas storage, transmission, and distribution systems. Specifically, operational
contingency includes empty space at the end of the injection season and filled

space (space and molecules) at the end of the withdrawal season to support the
operation of the system.

2. Historical Operational Contingency in Rates

5. To manage Union’s integrated operations, it was determined in Union’s 1999

Rates' proceeding that 9.7 PJ would be allocated for operational contingency?. As
part of Union’s Gas Supply Plan, operational contingency requirements were
included within its portfolio of cost-based storage in addition to the storage
requirements determined by the aggregate excess calculation. As part of Union’s
2013 Rebasing proceeding?®, operational contingency for the Union rate zones was
revised to 9.5 PJ to include updated data. This was separated between Union North

and Union South as shown in Table 1.

Table 1
Union Operational Contingency Requirements

1999 2013
Line
No. Rate Zone (PJ) OEB-Approved OEB-Approved
(a) (b)
1 Union South 9.1 8.9
2 Union North 0.6 0.6
3 Total 9.7 9.5

. In addition, the total requirements for operational contingency were determined
using various operational parameters as follows: forecasted weather variances,

UFG forecast weather variances, system linepack, storage pool hysteresis,

TE.B.R.O. 499.
2 Operational contingency was previously referred to as system integrity by Union.
3 EB-2011-0210.
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OBA/LBA imbalances, and supply backstopping. In Union’s 2013 Rates#, these

components were allocated as shown in Table 2.

Table 2
Union Historical Operational Contingency Components

2013
Line OEB-
No. Operational Contingency Components (PJ) Approved

(a)
1 Forecast Weather Variances 2.6
2 UFG Forecast Variances 2.2
3 System Linepack 1.1
4 Storage Pool Hysteresis 20
5 OBA/LBA Imbalances 0.9
6 Supply Backstopping 0.7
7 Total 9.5

7. EGD rate zone operational contingency requirements are managed operationally
through injection and withdrawal targets rather than procuring incremental storage
space for operational contingency purposes. On injection, EGD aimed to leave 4%
(4 PJ) empty to manage the system. On withdrawal, the EGD Gas Supply Plan did
not plan to fully empty storage as it targeted 43.5 PJ of inventory remaining on
February 28 to preserve 1.9 PJ/d of deliverability. Enbridge Gas is forecasting 9.5
PJ of gas to be in storage for the EGD rate zone at the end of Winter 2023/2024.
Therefore, Enbridge Gas will have a total of 13.5 PJ of space and molecules
available for operational contingency for Winter 2023/2024.

8. The total EGD and Union rate zone space available for operational contingency for
Winter 2023/2024 is 23 PJ.

4 EB-2011-0210.
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3. Proposed Operational Contingency and Allocations

9. Enbridge Gas used a model to determine the amount of operational contingency
required to support its harmonized storage and transportation services. The model
used historical data from the entire Enbridge Gas system to determine the amount
of operational contingency required for each of the operational contingency
components shown in Table 3. Each component is modeled separately to
determine the total operation contingency requirements. The operational
contingency model accounts for the fact that events related to the operational
contingency will not all occur at the same time, thus reducing the total operational

contingency requirement.

10. The total operational contingency requirement was determined to be 15.6 PJ and

the proposed allocation of operational contingency components is shown in Table
3.

Table 3
Enbridge Gas Proposed Operational Contingency Components
Line
No. Operational Contingency Components (PJ) Proposed
(a)
1 Forecast Weather Variances 7.9
2 System Linepack 1.3
3 Storage Pool Factors 4.8
4 OBA/LBA Imbalances 1.6
5 Total 15.6

11. Each component of the proposed operational contingency is described below. The
forecasted weather variance component appears much larger in this proposal as
compared to the Union operational contingency from Table 2 due to the relatively
larger residential customer base in the EGD rate zone. The EGD rate zone is more

than twice as sensitive to weather as the Union South rate zone.
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Forecasted Weather Variances

12. Forecasted weather variances account for differences between actual and
forecasted weather leading to additional storage requirements that the system
operator must manage. To determine the operational contingency space required
for injection, variances in weather data for the end of the injection season is used.
Weather that is warmer than forecasted will require more space than planned and
in particular, a large daily variance requires accessible space for operational
contingency purposes. The space and molecules required for the withdrawal
season is determined by using weather data throughout the withdrawal season.
Daily gas requirements are determined based upon a weather forecast prepared
prior to the beginning of the gas day. Weather that is colder than forecasted will

require additional gas from storage than planned.

System Linepack
13. Changes in system linepack due to unexpected upsets (in-system, upstream and
downstream) and unplanned system demands may result in additional storage

requirements to replenish linepack on Enbridge Gas transmission systems and
large distribution laterals.

Storage Pool Factors

14. This component was previously called storage pool hysteresis and has been
renamed to account for additional factors relating to the operation of the Enbridge
Gas storage network. Storage pool factors include: storage pool hysteresis, storage

pool deliverability coefficients and storage pool variances.

15. Storage pool deliverability performance can be influenced by localized pressure

drawdown across the storage pool as a result of withdrawal and injection
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operations. The reduction in the effective pool pressure resulting from this
drawdown is referred to as storage pool hysteresis. The lower effective pool

pressure results in lower deliverability performance from storage.

16. Total system deliverability is determined based upon a set of storage pool
deliverability coefficients for each individual storage pool. These coefficients are
known to vary from day to day, season to season and year to year. This variability
affects the ability to accurately project the amount of flow into or out of the storage

system.

17. Each storage pool in the Enbridge Gas system is shut-in twice annually to allow the
pressure within the pool to stabilize. This enables Enbridge Gas to determine the
storage pool variances between measured and calculated inventory. However,
within the operating season the variance in pool inventory is not fully visible to the
operator and can lead to inaccuracies in the available space and molecules

available for operations.

OBA Imbalances

18. Operational balancing agreement (OBA) imbalances occur daily at various delivery
and receipt points on the Enbridge Gas system with interconnecting pipeline
operators. To the extent that OBA imbalances draft the Enbridge Gas system on
any given day, an equivalent volume from storage is required to balance supplies

and demands on the Enbridge Gas system.

Previous Factors (No Longer Included)
19. UFG forecast variances and supply backstopping components are no longer
required to be part of the operational contingency methodology. Existing processes

are utilized to manage UFG variances and supply disruptions.
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4. Summary

20. The total operational contingency required for the Enbridge Gas storage
transmission and distribution systems will be reduced from 23.5 PJ to 15.6 PJ.
Additionally, Enbridge Gas plans to adopt the approach of managing operational
contingency using cost-based storage inventory targets. The proposed operational
contingency space is composed of 4.8 PJ of empty space at the end of the injection
season and 10.8 PJ of filled space (space and molecules) at the end of the
withdrawal season. The proposed operational contingency space accounts for the
fact that the events related to the individual components will not all occur at the

same time.

21. 4.8 PJ of empty space is required on November 1 each year to manage late
season injection requirements. As storage pools are filled, pools are shut-in for
stabilization. This stabilization period is critical to the ongoing inventory monitoring
and operation of the storage pools. As pools are shut-in during the latter part of the
injection season the number of pools available for injections is reduced. Managing
October and November gas receipts becomes increasingly difficult as temperatures
can vary considerably at this time of year. The components that are required to
manage the 4.8 PJ of empty space include: forecasted weather variances, storage

pool factors and OBA imbalances.

22.10.8 PJ of filled space (space and molecules) is required to meet winter operational
requirements resulting from system upsets, imbalances, and forecast variances.
The components required to manage the 10.8 PJ of filled space include: forecasted

weather variances, system linepack, storage pool factors, and OBA imbalances.
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UTILITY STORAGE CAPACITY
MAX HAGERMAN, MANAGER, CAPACITY MANAGEMENT & UTILIZATION

1. The purpose of this evidence is to define the maximum utility firm withdrawal and
dehydration capacity of 3.8 PJ/d and the maximum utility firm injection capacity of
1.7 PJ/d associated with the utility storage space of 199.4 PJ available to Enbridge
Gas in-franchise customers at cost-based rates. Withdrawal capabilities decrease
based on inventory levels'; as inventory decreases so does withdrawal capacity.
Similarly, as inventory increases, injection capacity decreases. The utility storage
space capacity was laid out in the OEB Natural Gas Electricity Interface Review?
(NGEIR).

2. These storage capacities support the formulation of the Gas Supply Plan, the cost
allocation study as well as Enbridge Gas’s operational contingency space for the
2024 Test Year Forecast, as provided at Exhibit 4, Tab 2, Schedule 1, Exhibit 7 and
Exhibit 4, Tab 2, Schedule 4, respectively.

3. This evidence is organized as follows:
1. Background
2. Utility Storage Capacity

1. Background

4. The NGEIR Decision® in 2006 established the allocated amount of storage space
EGD and Union were required to reserve at cost-based rates for in-franchise
customers. EGD was directed to continue to provide its 99.4 PJ of existing storage

1 EB-2014-0276, Exhibit TCU1.1.
2 EB-2005-0551.
3 EB-2005-0551, Decision with Reasons, November 7, 2006.
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space for in-franchise customers* and Union was directed to reserve 100 PJ of its
storage space for in-franchise customers®. At the time of NGEIR, Union owned and
operated approximately 160 PJ of storage space. The OEB directed that storage
space owned by Union in excess of the 100 PJ constituted a non-utility asset for
which the shareholders appropriately bear the risk.® On a combined basis, the cost-
based storage space available to provide service to Enbridge Gas in-franchise
customers is the total of the EGD and Union amounts reserved for in-franchise
customers of 99.4 PJ and 100 PJ, respectively, or 199.4 PJ in total for Enbridge

Gas.

. EGD did not sell unregulated storage services until some time after the NGEIR
Decision. Any injection and withdrawal capacities at Tecumseh at that time were
reserved for utility use and have continued to be used to serve in-franchise
customers. The maximum utility firm withdrawal capacity from EGD storage

operations is 1.9 PJ/d, and the maximum firm utility injection capacity is 0.8 PJ/d.”

. Union sold storage services at the time of the NGEIR Decision that were deemed to
be non-utility. Union also had excess deliverability at the time. The costs related to
firm deliverability were allocated to regulated and unregulated customers, including
the cost related to excess deliverability. To allocate regulated and unregulated
costs following NGEIR, Union used cost allocation methodologies consistent with
the approved 2007 Cost Allocation Study®. This allocation was the basis for a one-

time separation of existing storage and general plant assets between the utility and

4 EB-2005-0551, Decision with Reasons, November 7, 2006, p.11.
5 |bid, p.83.

6 Ibid, p.4.

7 EB-2017-0086, Exhibit D1, Tab 2, Schedule 9, p.2.

8 EB-2005-0520, Decisions with Reasons, June 29, 2006.
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non-utility businesses. Storage costs related to Union assets that provided

deliverability and dehydration capacity were allocated using these methodologies.

7. The OEB affirmed the use of the cost allocation methodologies in the one-time

separation of Union plant assets:

The Board finds that Union has appropriately applied its 2007 Cost
Allocation Study for the one-time separation of plant.

The Board notes that the non-utility storage allocation factor utilized by
Union is in accordance with the NGEIR Decision. The Board’s
Decision in NGEIR stated at page 74, “We also conclude that Union’s
current cost allocation study is adequate for the purposes of
separating the regulated and unregulated costs and the revenues for
ratemaking purposes.”

The Board also notes that the fundamental premise upon which the
non-utility storage allocation factor was developed is appropriate.
Union’s cost allocation methodology was formulated in a manner
which reflects how particular systems were designed when they were
built and assigns the related costs on that basis.®

8. Subsequent to the NGEIR Decision, EGD and Union constructed several storage
projects that increased total storage space and firm injection and withdrawal
capacity. The cost of these storage projects has been borne strictly by the non-
utility business. For projects replacing existing storage assets (no new storage
space or deliverability created), the cost of the storage projects have been allocated
between the utility and non-utility business based on the cost allocation of the
existing asset. This allocation approach is consistent with NGEIR findings where

9 EB-2011-0038, OEB Decision and Order, January 20, 2012, p.11.
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the OEB noted:

... any new storage which is developed by the utilities will be included
as part of the competitive market. The utilities will bear the risk of
these investments, not ratepayers.°

9. Since NGEIR, the Company has made significant capital investment to increase
non-utility withdrawal capacity at Dawn by 1.0 PJ/d and injection capacity of 0.6
PJ/d with all associated costs allocated to the non-utility business. Over the same
time period, post 2007, utility demands for firm storage deliverability increased
exceeding 2 PJ in February 2019 for the Union rate zones. The Company did not
withhold any firm storage deliverability from the utility customers and instead,
reduced the maximum firm withdrawals available to serve the non-utility market.
The firm withdrawal demands on design day for the Union rate zones are provided
at Table 1.

10 EB-2005-0551, Decision with Reasons, November 7, 2006, p.70.
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Table 1
Forecast Firm Design Day Withdrawal Demands — Union Rate Zones
Line In- Excess
No. Winter (PJ/d) franchise Utility Utility Non-Utility Total (1)
(a) (b) (c) = (atb) (d) (e) = (c+d)
1 2016/2017 1.8 0.1 1.9 1.5 3.4
2 2017/2018 1.9 0.1 2.0 14 34
3 2018/2019 2.0 0.1 2.1 1.5 3.6
4 2019/2020 2.0 0.1 2.1 1.5 3.7
5 2020/2021 1.9 0.0 2.0 2.0 3.9
6 2021/2022 2.2 0.0 2.2 1.7 3.9
7 2022/2023 2.1 0.0 2.1 1.8 4.0
8 2023/2024 2.2 0.0 2.2 1.8 4.0
Note:

(1)  Over time, total withdrawal demand has increased due to utilization of excess capacity
and non-utility capital investments. Non-utility capital investments total 1.0 PJ/d by Winter
2023/2024.

Utility Storage Capacity

10. Enbridge Gas has defined the maximum amount of firm withdrawal, dehydration

11.

and injection capacity for the storage operations for the Union rate zones as part of
this Application. The maximum capacity is set based on the one-time separation of
existing storage and general plant assets between the utility and non-utility
businesses.!" As described above, the maximum utility firm withdrawal capacity for
the storage operations for the EGD rate zone is 1.9 PJ/d, and the maximum firm

utility injection capacity is 0.8 PJ/d.

Enbridge Gas has defined the utility maximum firm withdrawal and dehydration
capacity as 1.9 PJ/d and firm injection capacity as 0.9 PJ/d for the storage

" The one-time separation defined an allocation for existing storage and general plant assets but did
not define the maximum firm withdrawal, dehydration and injection capacity associated with those
assets.



Filed: 2022-10-31
EB-2022-0200
Exhibit 4
Tab 2
Schedule 5
Page 6 of 8
operations for the Union rate zones. Storage withdrawals require dehydration;

therefore, design day dehydration capacity is equal to the withdrawal capacity.

12. To derive the maximum utility firm withdrawal, Enbridge Gas has used the design
day capacity for February 28, 2024, and subtracted the capacity associated with the
direct investment of non-utility firm injection and withdrawal capacity since the
NGEIR Decision. The remaining base capacity is split between the utility and non-
utility customers using the same allocation percentages used in the one time split of
storage assets, as approved by the OEB.'? The derivation of the utility withdrawal
and injection capacity for the storage operations for the Union rate zones is

provided at Table 2.

2 EB-2011-0038, OEB Decision and Order, January 20, 2012, p.11.
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Table 2
Derivation of Total Maximum Ultility Capacity — Union Rate Zones
Line Non-
No. Particulars (PJ/d) Total Utility Utility
(a) (b) (c)
One-Time Separation of Plant
1 Storage Allocation Factor (1) 62.3% 37.7%
Withdrawal/Dehydration Capacity
2 Total Shared Capacity (2) 3.0 1.9 1.1
3 Direct Investment 1.0 - 1.0
4 Total Maximum Withdrawal Capacity (3) 4.0 1.9 21
Injection Capacity
5 Total Shared Capacity (2) 1.4 0.9 0.5
6 Direct Investment 0.6 - 0.6
7 Total Maximum Injection Capacity 20 0.9 1.1

Notes:

(1)  Approved storage allocation per EB-2011-0038.

(2) Allocated in proportion to line 1.

(3) Based on design day capacity for February 28, 2024.

13. The utility customers in the Union rate zones have increased their demands for
design day storage withdrawals over time and since Winter 2017/2018, utility
customers have exceeded the cost-based withdrawal and dehydration allocation of
1.9 PJ/d. The 2024 forecast of utility storage deliverability and dehydration
requirements is 2.2 PJ/d which exceeds the reserved cost-based deliverability and
dehydration as provided in Table 2.

14. The maximum cost-based deliverability capacity to provide service to Enbridge Gas
in-franchise customers is the total of the capacity reserved for in-franchise
customers in the EGD and Union rate zones of 1.9 PJ/d and 1.9 PJ/d, respectively,
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or 3.8 PJ/d in total for Enbridge Gas. As noted above, the dehydration capacity is
assumed to be equal to the withdrawal capacity of 3.8 PJ/d. Maximum injection
capacity available is the total of the EGD and Union capacity of 0.8 PJ/d and 0.9
PJ/d, respectively, for a total injection capacity of 1.7 PJ/d available to serve in-
franchise customers. The impact associated with utility customers adhering to these
maximum injection, withdrawal and dehydration capacities is provided at Exhibit 4,
Tab 2, Schedule 1, Section 1.4.
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HYDROGEN
SAM MCDERMOTT, TECHNICAL MANAGER RENEWABLE HYDROGEN

1. The purpose of this evidence is to update the OEB on Enbridge Gas’s Low-Carbon

Energy Project (LCEP) phase 1 and to inform the OEB on the Company’s near-term
plans related to hydrogen.

2. This evidence is organized as follows:
1. Hydrogen Blending: Importance and Benefits
2. Hydrogen Technical Deployment Framework
3. LCEP Phase 1 Update
4. Proposed Hydrogen Blending Activities During the Incentive Rate
Mechanism Term

5. Summary

1. Hydrogen Blending: Importance and Benefits

3. The Government of Canada’s Vision for 2050, as laid out in Canada’s Hydrogen
Strategy’, sets out a national strategic vision which will enable Canada to meet its
greenhouse gas (GHG) emissions reduction commitments through the blending of
low-carbon hydrogen in the natural gas grid with ambitions to move to 100%

dedicated hydrogen through “new dedicated hydrogen pipelines”.?

" Hydrogen Strategy for Canada, Seizing the Opportunities for Hydrogen, A Call to Action,
December 2020.
https://www.nrcan.gc.ca/sites/nrcan/files/environment/hydrogen/NRCan_Hydrogen-Strategy-
Canada-na-en-v3.pdf

2 |bid, p.20.
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4. The value of hydrogen is similarly recognized at the provincial level by Ontario’s
Low-Carbon Hydrogen Strategy.® This provincial strategy advocates for blending
low-carbon hydrogen into the natural gas grid to reduce GHG emissions in the
province. The strategy points to “the important role that hydrogen can play as a low-
carbon fuel that can support low-carbon vehicle adoption (e.g., public
transportation, forklifts, heavy-duty trucks), decarbonization of space and water
heating for homes and businesses and helping industry to decarbonize their
processes and meet compliance obligations under Ontario’s Emissions
Performance Standards Program”.# The strategy continues that “home heating is
one of the largest contributors to a household’s GHG emissions. By blending low-
carbon hydrogen into the natural gas system, residential customers can reduce
their carbon footprint while keeping their existing furnaces, water heaters and other
gas appliances.”® These views on the value of hydrogen are also supported by

strategies in other Canadian jurisdictions such as BC® and Alberta.”

5. Ontario’s recognition of the benefits of hydrogen is implicit in its recommended
immediate actions in the Ontario Low-Carbon Hydrogen Strategy, one of which is to
support what will be the province’s largest low-carbon hydrogen production facility,

the Niagara Falls Hydrogen Production Pilot.8 Also noted in Ontario’s Hydrogen

3 Ontario's Low-Carbon Hydrogen Strategy, A Path Forward, April 7, 2022.
https://www.ontario.ca/files/2022-04/energy-ontarios-low-carbon-hydrogen-strategy-en-2022-04-
11.pdf

4 Ontario's Low-Carbon Hydrogen Strategy, A Path Forward, April 7, 2022, p.10.
https://www.ontario.ca/files/2022-04/energy-ontarios-low-carbon-hydrogen-strategy-en-2022-04-
11.pdf

5 |bid, p.29.

6 British Columbia Hydrogen Study, 2019, https://bcbioenergy.ca/resources/bcbn-
publications/british-columbia-hydrogen-study/

7 Alberta Hydrogen Roadmap, November 2021, https://open.alberta.ca/dataset/d7749512-25dc-
43a5-86f1-e8b5aaec7db4/resource/538a7827-9d13-4b06-9d1d-d52b851c8a2a/download/energy-
alberta-hydrogen-roadmap-2021.pdf

8 Ontario's Low-Carbon Hydrogen Strategy A Path Forward, April 7, 2022, p.37.
https://www.ontario.ca/files/2022-04/energy-ontarios-low-carbon-hydrogen-strategy-en-2022-04-

11.pdf
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https://www.ontario.ca/files/2022-04/energy-ontarios-low-carbon-hydrogen-strategy-en-2022-04-11.pdf
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Strategy is the identification of Halton Hills Energy Centre as a Hydrogen Hub
Community, where “Atura Power’s Halton Hills combined cycle gas turbine can be
an anchor consumer of low-carbon hydrogen by blending hydrogen with natural gas

during periods of peak electricity demand, thereby reducing emissions.”®

6. Momentum for hydrogen blending continues to build, highlighting its importance as
a tool to help achieve large scale emission reduction targets in a short time frame
that is safe, cost effective, and reliable. Since the first phase of Enbridge Gas'’s
LCEP'0 went into service in October 2021, many other jurisdictions across North
America such as Atco Gas and Pipelines Ltd (Atco Gas) in Alberta, Gazifére Inc.
(Gazifére) in Québec, FortisBC Energy Inc. (FEI) in British Columbia, Southern
California Gas Company and NW Natural in the U.S. have started to pursue
hydrogen blending projects or have begun blending hydrogen into their natural gas
grids to achieve GHG emission reductions as highlighted below. Enbridge Gas sees
the actions of these companies along with actions and commitments from the
federal and provincial governments as evidence of growing confidence in hydrogen

blending.

7. Atco Gas’s Fort Saskatchewan’s Hydrogen Blending project was announced in July
2020. The project will see blending of 5% hydrogen into the natural gas network for

2000 customers beginning in the fall of 2022."

8. Gazifére and FEI have both expressed their intentions to establish North America’s
first carbon free gas grids, using renewable natural gas (RNG) combined with low-

9 Ibid, p.40.

10 EB-2019-0294.

1 Atco Gas. Fort Saskatchewan Hydrogen Blending Project. Fort Saskatchewan Hydrogen
Blending. https://gas.atco.com/en-ca/community/projects/fort-saskatchewan-hydrogen-blending-
project.html
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carbon hydrogen. In Québec, Gazifére has partnered with Evolugen, a division of
Brookfield, to build and operate an approximately 20 MW water electrolysis
hydrogen production plant in the Outaouais region.'? The key benefit of the project

will be its ability to significantly reduce GHG emissions in the existing Gazifére
natural gas grid.

9. According to S&P Global Market Intelligence regarding hydrogen blending across
the U.S., “more than two dozen projects announced since 2020 are preparing to get
underway, while others are already producing data and yielding lessons for
operators”'3, including Dominion Energy Inc. in Utah, CenterPoint Energy Inc. in

Minneapolis, NW Natural in Oregon and Chesapeake Ultilities Corp in Florida.

10. On June 3, 2022, Minneapolis CenterPoint Energy announced the launch of their
green hydrogen blending project which “uses renewable electricity to safely split
hydrogen from water, and the zero-carbon hydrogen is then blended at low
concentrations with natural gas in the utility's local distribution system.”'* Likewise,
on November 10, 2021, New Jersey Resources announced they too have started
blending hydrogen into select portions of their natural gas grid “making the gas

utility operator the first on the East Coast to blend the zero-carbon fuel into its
distribution system.”'s

2 Gazifere. (2022). Green Hydrogen in Gatineau, a local project of national interest!
https://gazifere.com/en/green-hydrogen-in-gatineau-a-local-project-of-national-interest/

13 S&P Global. (2022 March 10). Gas utilities get to work piloting hydrogen use in distribution
systems. S&P Global Market Intelligence. https://www.spglobal.com/marketintelligence/en/news-
insights/latest-news-headlines/gas-utilities-get-to-work-piloting-hydrogen-use-in-distribution-
systems-69302367

4 Center Point Energy. (2022 June 3). CenterPoint Energy launches green hydrogen project in
Minnesota. News Release. https://investors.centerpointenergy.com/news-releases/news-release-
details/centerpoint-energy-launches-green-hydrogen-project-minnesota

15S&P Global. (2021 November 10). New Jersey Resources starts up 1st East Coast green
hydrogen blending project. S&P Global Market Intelligence.
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11. Natural gas delivery infrastructure is already in place, and with minimal investment
can help the province meet its GHG emissions reduction targets in the short term.
This can be achieved with the injection of lower carbon gases into the natural gas
grid, while foregoing the need for significant new capital outlay to build net new
energy infrastructure, a benefit validated in the Hydrogen Council’s Path to
Hydrogen Competitiveness report®, and in the Pathways to Net Zero Emissions for

Ontario, as provided at Exhibit 1, Tab 10, Schedule 5, Attachment 2, page 58.

12. Hydrogen blending offers minimal to no interruptions to existing customers, and the
cost to implement blending can be spread across millions of customers. This
enables a cost-effective achievement of significant emission reductions while
maintaining safety and reliability, as well as the provision of continued resiliency to

the electrical grid in a very short timeframe.

13. Enbridge Gas sees blending as complementary to both the gas and electric grids,
as it enables a deeper intertie between the two. This intertie can enable large scale
energy storage utilizing existing infrastructure, enable regulation services to
balance the electrical grid, and allow for renewables such as wind and solar to
become dispatchable electrical loads. Hydrogen blending also complements the
electrical grid as blended gas can be potentially utilized in existing gas power plants
and in hydrogen-fired gas-turbines to reduce the carbon footprint of the delivered

gas for power generation, benefitting both electric and gas rate payers, as shown in

https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/new-jersey-
resources-starts-up-1st-east-coast-green-hydrogen-blending-project-
67570888#:~:text=T0%20start%2C%20NJR%20is%20flowing%20a%20less%20than,lawmakers %2
0in%20Washington%2C%20D.C.%2C%20and%20NJR%27s%20home%20state

6 Path to Hydrogen Competitiveness: A Cost Perspective, January 20, 2020, p.53,
https://hydrogencouncil.com/wp-content/uploads/2020/01/Path-to-Hydrogen-Competitiveness Full-

Study-1.pdf
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https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/new-jersey-resources-starts-up-1st-east-coast-green-hydrogen-blending-project-67570888#:%7E:text=To%20start%2C%20NJR%20is%20flowing%20a%20less%20than,lawmakers%20in%20Washington%2C%20D.C.%2C%20and%20NJR%27s%20home%20state%20
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/new-jersey-resources-starts-up-1st-east-coast-green-hydrogen-blending-project-67570888#:%7E:text=To%20start%2C%20NJR%20is%20flowing%20a%20less%20than,lawmakers%20in%20Washington%2C%20D.C.%2C%20and%20NJR%27s%20home%20state%20
https://hydrogencouncil.com/wp-content/uploads/2020/01/Path-to-Hydrogen-Competitiveness_Full-Study-1.pdf
https://hydrogencouncil.com/wp-content/uploads/2020/01/Path-to-Hydrogen-Competitiveness_Full-Study-1.pdf

14.

15.

16.
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the Pathways to Net Zero Emissions for Ontario report provided at Exhibit 1, Tab

10, Schedule 5, Attachment 2, page 37.

The emission reductions that could be achieved with hydrogen blending are
material for Ontario. As an example, blending 20% hydrogen into the entire natural
gas grid (subject to a full system feasibility study) could yield approximately 2.3
million tonnes of carbon dioxide equivalent (tCO2e) of GHG emissions reduction
annually across the system, or the equivalent of removing over 500,000 cars off the
road for one year. This illustrates the materiality of GHG reduction potential across

the entire province that could be rapidly attained by hydrogen blending.

The benefits and costs of hydrogen blending in the natural gas distribution system
are recognized and supported by a large share of Enbridge Gas'’s customers, as
evidenced by customer research conducted by the Company in 2019 and 2021. In
November 2019, Enbridge Gas undertook customer surveys for phase 1 of the
LCEP to raise awareness and to understand the level of acceptance for blending
hydrogen in the natural gas grid to lower GHG emissions. The study revealed that
“while most customers are not familiar with low-carbon energy initiatives such as
blending hydrogen gas with natural gas, the majority of customers support Enbridge
Gas making investments in such initiatives (with 76% across the franchise area
providing at least some support for such investments).”'” Approximately half of the
Company’s customers would support a small increase in their natural gas bill to

allow Enbridge Gas to pursue a low-carbon initiative such as the LCEP phase 1.8

In December 2021, follow-up market research was undertaken as part of a broader

customer engagement study as provided at Exhibit 1, Tab 6, Schedule 1, and

7 EB-2019-0294 (Redacted v2), Exhibit B, Tab 1, Schedule 1, Attachment 6, p.4.
'8 |bid, p.10.
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Attachments. The portion of the research performed to gauge customer support and
acceptance for hydrogen blending showed that customer support remains high.
When asked about their views on the intent of Enbridge Gas to invest more in the
creation of clean hydrogen to allow wider blending in the gas grid, the majority of
respondents responded favourably, as provided at Exhibit 1, Tab 6, Schedule 1,

Attachment 1, page 257.

17. Enbridge Gas commissioned Guidehouse Canada Ltd. to analyze scenarios that
could enable the province to reach net-zero targets by 2050. The Pathways to Net
Zero Emissions for Ontario Study, provided at Exhibit 1, Tab 10, Schedule 5,
Attachment 2, considered two scenarios: (1) a diversified scenario that uses a mix
of low-carbon gases, electrification, and technology to achieve net-zero and (2) an
electrification scenario focused on using electricity across sectors to achieve net-
zero with a minimal role for low-carbon gases. As provided at Exhibit 1, Tab 10,
Schedule 5, Attachment 2, page 5, the study revealed that “the electricity and gas
systems will become increasingly integrated in the future”, creating an electrical gas
intertie, and that “gas-powered generation will play a critical role in Ontario’s
electricity systems, and electricity generation will shift from natural gas to hydrogen
sources.” The need for hydrogen to meet provincial GHG emissions reduction
targets beyond 2030 as described signals an urgency to develop the hydrogen
framework to enable carbon reduction through blending. As provided at Exhibit 1,
Tab 10, Schedule 5, Attachment 2, page 5, the study reinforced that regardless of
which pathway is chosen “Ontario will need a dedicated network of hydrogen
pipelines and some gas infrastructure in the province will be repurposed to deliver

hydrogen” in blended and pure form.

18. These characteristics of hydrogen — supportive of Ontario’s GHG emission

reduction targets, consistent with multiple energy pathways and supportive of
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consumer choice and optionality — qualify hydrogen as a clear safe bet focus area
for Ontario and Enbridge Gas. Enbridge Gas’s definition of safe bet actions is
provided at Exhibit 1, Tab 10, Schedule 6, Section 2.

2. Enbridge Gas Hydrogen Technical Deployment Framework

19. To begin blending hydrogen with natural gas on a wider scale across the gas
distribution system, a strong statutory and regulatory framework are needed to
ensure blending natural gas with hydrogen is appropriately introduced, distributed,
and regulated in a manner that provides energy resiliency, safety, and cost
effectiveness while lowering GHG emissions in the existing gas grid. Such a
framework would drive the development of relevant codes and standards related to
distribution assets and end use equipment and ensure that customer rates for

hydrogen blended gas are fair and equitable.

20. In the meantime, while these statutory and regulatory frameworks are being
developed, Enbridge has already developed its own technical framework to assess
the system’s hydrogen compatibility and is taking steps to further prepare for
system wide blending. The current technical framework is further described below,
and additional activities, including a Hydrogen Blending Grid Study (Grid Study),
are further described in Section 4.

21. Blending of hydrogen into Enbridge Gas’s existing systems currently requires a
case-by-case engineering assessment to ensure compatibility with all system
components and to establish requisite safety protocols. Enbridge Gas'’s approach to
engineering assessments for hydrogen blending centers on four key elements:

a) Assessment of existing gas distribution/transmission network;
b) Assessment of existing end-user network, appliances, and equipment;
c) Operational readiness and reliability; and
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d) Integrity and risk management.

22. The results from each engineering assessment are presented in three categories

which reflect an existing system’s suitability for hydrogen with minimal, moderate, or

substantial capital investment and operational changes.

23. The first category represents segments of the system that are currently compatible

24.

with hydrogen with minimal investment of cost and minor operational changes.
These could include enhanced leak management practices, recalibration of existing
equipment and prioritized repair or proactive replacement of identified assets in
order to mitigate the potential for future leaks. Studies indicate that the current
distribution system may be suitable for up to 5% hydrogen by volume with relatively
minimal changes'®. Gazifére is currently undertaking a similar study and their
results, when available, will be reviewed as further input to and potential validation
of this threshold.

The second category represents segments of the existing system that could accept
the anticipated maximum concentration of hydrogen with moderate capital
investment and operational changes. These could include more extensive leak
management practices, refurbishment or replacement of leak detection equipment,
representative testing of affected customer appliances and equipment, prioritized
inspection and testing of select gas piping, and refined risk assessment and
integrity management models. While the results of end-use appliance, equipment
and materials testing inform their ultimate compatibility with hydrogen, preliminary
results from various studies, including the Hydrogen Blending Impact Study from

20229, indicate distribution systems may be suitable for up to 20% hydrogen by

9 Hydrogen Blending Impacts Study, July 18, 2022, pp.106-110.
https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M493/K760/493760600.PDF



https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M493/K760/493760600.PDF

25.

26.

27.
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volume with moderate replacements, retrofits, and operational changes.
Identification of moderate/extensive replacements, retrofits, and operational
changes would require an evaluation of Enbridge Gas’s natural gas grid as further

described in Section 4.

The third category represents segments of the existing system for which the
anticipated maximum concentration of hydrogen would require substantial
replacement or changes. These could include replacement or retuning of most end-
user appliances and equipment, as well as means of ensuring system reliability.
Once appliances and equipment are tuned to accept a critical threshold
concentration of hydrogen, they can no longer operate at lower hydrogen
concentrations such that security of hydrogen supply, equipment redundancy,
storage and other safety protocols are required. Based on current knowledge,
Enbridge Gas'’s systems may require substantial changes above 20% hydrogen by

volume.

In some situations, pipeline systems may be requalified to operate with 100%
hydrogen. Full conversion to hydrogen will require substantial testing, validation,
and upgrades to the system along with enhanced integrity management programs
and significant operational changes to ensure continued safety and reliability.
Moreover, because hydrogen has lower volumetric energy density compared to
natural gas, existing networks will need additional capacity from pipe reinforcement,
station replacements or other upgrades to account for the increased volume of

hydrogen that will be required to meet energy demand from customers.

Enbridge Gas operates an integrated transmission and storage network that
interconnects with other natural gas pipelines to serve markets in Ontario, Québec,

eastern Canada, the U.S. Midwest and the U.S. Northeast. Agreements will need to
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be in place to ensure any changes to gas quality and composition are possible and
acceptable to all affected parties. The interconnectedness of the storage and
transmission gas system highlights the importance of working closely with affected
parties before blending can occur in the system. At this initial stage of blending,
focus on local production and injection into an isolated portion of the local
distribution system driven by market area consumption is preferred before
extending efforts to the storage and transmission systems which serve multiple

markets.

The large volumes of energy transported through Enbridge Gas’s transmission
network are currently supported by extensive underground storage systems.
Compatibility and geographic availability of potential large-scale media such as
aquifers, caverns, or depleted oil wells, will need to be evaluated, and new storage
solutions may be required to balance seasonal variability in energy demand in

relation to future hydrogen supply and demand.

Enbridge Gas continues to advance the industry’s understanding and development
of hydrogen blending and potential conversion to pure hydrogen by exploring
potential initiatives such as:
a) Research topics focusing on:

i. Understanding potential for hydrogen leaks in mechanical connections;

ii. Testing of North American residential and commercial appliances;

iii. Development of engineering guidelines for hydrogen injection; and

iv. Studying material and performance compatibility of existing natural gas

infrastructure (pipelines, facilities, boiler systems, compressors, etc.).

b) Standards Development:



Filed: 2022-10-31
EB-2022-0200
Exhibit 4
Tab 2
Schedule 6
Page 12 of 20
i. Identify required changes to the Canadian Standards Association (CSA)
2662 Oil & Gas pipeline systems standard through the hydrogen and
RNG task force; and
ii. Provide expertise to the Standards Council of Canada’s Canadian
Hydrogen Strategy Infrastructure Working Groups.
c) Knowledge Sharing:
i. Engage with companies across the globe to share the latest research,
testing, technical developments, and lessons learned; and
ii. Present hydrogen blending projects at conferences such as Canadian
Gas Association (CGA), American Gas Association (AGA) and Western

Energy Institute (WEI).

30. As a near-term solution to advance the hydrogen market, Enbridge Gas is a
participant in the Canadian hydrogen working groups responsible for hydrogen
hubs development in Canada inclusive of Ontario and for the state of readiness for
Canada’s natural gas networks for the introduction of hydrogen. The groups are led
by the Canadian Hydrogen and Fuel Cell Association (CHFCA) and Natural
Resources Canada (NRCan) as well as industry associates. This work will
complement and support Enbridge Gas’s proposed Hydrogen Blending Grid Study.

3. LCEP Phase 1 Update

31. With many more jurisdictions announcing their intent to start, or having just started

hydrogen blending projects, Ontario remains a leader in North America with the
launch of the first large scale low-carbon hydrogen blending project by Enbridge
Gas in Markham, Ontario.
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32. The LCEP phase 1 became operational on October 1, 2021 and has been blending
low-carbon hydrogen with natural gas for approximately 3,600 customers in the

blended gas area (BGA). The operational results to date have been positive.

33. To date, customers in the BGA have logged no complaints related to their blended
gas service. As customers enter the second heating season of blending operations,
Enbridge Gas will continue to leverage established protocols to respond to any
customer feedback, concerns or complaints. The customer response process was
put in place in August 2021 and communicated by mail to all customers in the BGA.
The process provides customers in the BGA a direct number to call, an email
address to log complaints, and call center support with Enbridge Gas’s Ombud’s
Office for issues relating to hydrogen blending. The project website with the project

history was also provided to all customers.

34. Hydrogen blending is yielding GHG emissions abatement as predicted. These early
positive signs on GHG emission abatement are encouraging for future project
performance. To accurately forecast GHG emission reductions from future phases
and to ensure the current LCEP phase 1 continues to yield the most accurate
results in the most efficient manner, Enbridge Gas plans to undertake continual
improvements to address factors that may impact the calculated/projected GHG
reductions such as those affecting system downtime, or external interruptions that
could indirectly affect the anticipated performance of the blending facility. These
actions are meant to better understand and streamline operational costs while

improving plant efficiency.

35. An example of a proactive action to lower operating costs while improving system

efficiency involves the automating of the plant’s ability to switch over from summer



Filed: 2022-10-31
EB-2022-0200
Exhibit 4
Tab 2
Schedule 6
Page 14 of 20
to winter operations and vice versa. This was originally a manual process requiring
operational personnel at the start and end of the heating season, and at times when
there is a wide fluctuation in temperature swings over an extended period, to
ensure switch over is done correctly and systems are functioning as intended.
Enbridge Gas has improved this process by enabling the system to automatically
switchover from the summer to winter seasons and vice versa negating the need for

an operator and lowering the associated operational cost.

36. Finally, the customer billing process has been fully automated to ensure full
compliance with the Hydrogen Gas Rider (Rider M) and has resulted in a seamless
billing experience for the customer. The amount appears as a credit each month on
the bill of customers in the BGA.

4. Proposed Hydrogen Blending Activities During the Incentive Rate Mechanism Term

37. Consistent with Enbridge Gas’s Energy Transition Plan and safe bet framework as
provided at Exhibit 1, Tab 10, Schedule 6, and to build on the early success of the
LCEP phase 1, the Company intends to advance hydrogen blending in the IR term
with two key initiatives. The first will be a proposal to develop phase 2 of the LCEP,
and the second will be a full evaluation of Enbridge Gas’s Ontario natural gas grid’s
readiness to accept greater amounts of hydrogen to achieve maximum GHG
emission reductions. These activities, their benefits, and associated costs are

outlined below.

4.1.LCEP Phase 2
38. A multi-phased approach to the LCEP was originally contemplated in Enbridge

Gas’s LCEP Application.?®° The OEB’s Decision in that proceeding specified in its

20 EB-2019-0294, Exhibit B, Tab 1, Schedule 1, p.10.
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conditions of approval that Enbridge Gas would report back with recommendations
on next steps, including the potential to expand the project, after 5 years of
operational experience in LCEP phase 1.2' In light of the rapidly evolving energy
transition context in Ontario, and based on early successes in LCEP phase 1,
Enbridge Gas intends to accelerate the transition to LCEP phase 2. This
advancement of hydrogen blending is consistent with the findings of the Pathways
to Net Zero Emissions for Ontario which highlight a major role for hydrogen in the
diversified scenario as provided at Exhibit 1, Tab 10, Schedule 5, Attachment 2,

page 57.

39. LCEP phase 2 is intended to advance low-carbon hydrogen blending to a larger
area sooner, validate phase 1 results, understand implications for additional
customer classes at a higher blending rate, enable a larger pool of customers for
added accuracy and precision of blending, and identify any additional barriers to

broader hydrogen blending in Enbridge Gas’s Ontario gas grid.

40. It is expected that phase 2 will expand the project to an additional 12,400
customers, bringing the total project to 16,000 customers. In phase 2, a higher
blend may be proposed beyond the current 2% in phase 1 of the LCEP. To illustrate
the potential for emission reductions, for the additional 12,400 customers, a blend
of 5% could yield a GHG emission reduction of approximately 1,138 to 1,343 tCO2e
per year, and a blend of 10% could yield a GHG emission reduction of
approximately 2,357 to 2,782 tCO2e per year. Costs associated with the
implementation of the LCEP phase 2 are estimated at $7 million and are included in
Enbridge Gas’s Asset Management Plan, provided at Exhibit 2, Tab 6, Schedule 2.

21 EB-2019-0294, Decision and Order, p.15.
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41. Enbridge Gas intends to file a leave to construct (LTC) application with the OEB
likely in late 2023 or early 2024, which will contain additional details and project

plans for LCEP phase 2.

4.2. Hydrogen Blending Grid Study (Grid Study)

42. Based on the federal and provincial hydrogen strategies and the results of the

Pathways to Net Zero study, Enbridge Gas believes that hydrogen blending will
have an important role to play in achieving GHG emission reductions in the
province. Enbridge Gas is therefore taking steps to prepare for future hydrogen
blending within its Ontario natural gas grid. Future hydrogen blending projects will
rely on the learnings of the LCEP phases 1 and 2, as well as learnings from work
underway at the Company’s affiliate, Gazifere. The Gazifére project will see
blending undertaken in the entire natural gas grid owned and operated by Gazifére
in Québec. It is anticipated that blending may be undertaken potentially at higher
blend percentages that would enable Gazifére to meet Québec’s provincial

legislative requirements.

43. To understand the implications of system-wide blending in Ontario, Enbridge Gas
plans to undertake a full evaluation of its natural gas grid in Ontario. The Grid Study
will allow Enbridge Gas to evaluate major aspects of its natural gas grid system’s
readiness to accept higher amounts of hydrogen to achieve maximum GHG
emission reductions, building upon the technical assessment framework already in
place as provided in Section 2. Achieving hydrogen readiness of the natural gas
grid involves identifying and implementing the necessary grid enhancements to
enable the grid to accept the maximum tolerable amounts of hydrogen while
keeping the grid flowing in a safe manner with little to no impact on the end user.

Evaluation of impacts on customer end use appliances and other impacts to
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ratepayers will be a component of the study.

44. The scope of the Grid Study will include the establishment of the system’s baseline
in its current state: understanding where and how much hydrogen can be
accommodated, understanding hydrogen tolerance constraints, and understanding
how to accept uniform maximum tolerable amounts of hydrogen to achieve the

greatest reductions of GHG emissions in a safe and cost-effective manner.

45. The Grid Study is expected to identify the evolution, need and location for
dedicated hydrogen pipelines within the province to convey 100% hydrogen to
serve customers able to take pure hydrogen while offering flexibility to bypass those
unable to accept any amounts of hydrogen. This requires an analysis of revenue
considerations, asset utilization (understanding the effects of blending on heat
value commitments), selective blending to bypass customers who may not be able
to take blended gas or those needing pure hydrogen, establishment of mechanisms
to maintain commitments of long-term contractual obligations, and a process to
transition to a new hydrogen blended gas market. A 100% hydrogen delivery
system would eventually require a system with similar elements to what Enbridge
Gas currently has today for the existing natural gas grid inclusive of storage,

balancing, transmission, and distribution.

46. Given the urgency to cost-effectively lower GHG emissions in Ontario, Enbridge
Gas is looking at avenues to move the Grid Study forward expeditiously. The
Pathways to Net Zero Emissions for Ontario Study provided at Exhibit 1, Tab 10,
Schedule 5, Attachment 2, page 45, highlights that there is a significant savings
potential from a diversified pathway including the deployment of large-scale
hydrogen: “The estimated cost for the diversified scenario is $181 billion less as
compared to the electrification scenario, cumulative from 2022-2050, or 19% lower.”
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Subject to the timing of potential government funding, it is expected that the Grid
Study could commence as early as late 2022, with all work slated to be completed
by the end of the third quarter of 2026.

47. The findings of the Grid Study will be presented in two stages: an interim and a

48.

49.

final report. The interim report will be completed at the midpoint of the project and
will provide an update on progress, findings to date, areas covered, and insights
into what the study may yield for the period leading up to the final report. It is
expected that the interim report may set out an initial minimal recommended
amount of hydrogen blend that the system could safely accept. However, this would
be subject to change by the time a final report is completed. This two-stage
reporting process will enable transparency and keep the OEB, and all other
stakeholders informed as the study progresses.

A comprehensive final report of the Grid Study is expected around Q3 2026
(subject to starting in late 2022 as planned) and will contain fully costed
recommendations for inclusion in a revised Asset Management Plan. In the interim,
Enbridge Gas will continue to work with the market to prepare for blending

throughout the province.

The total cost to undertake this study is estimated at $12 million; this amount is
included in the 2023 to 2032 Asset Management Plan provided at Exhibit 2, Tab 6,
Schedule 2, Appendix A, page 28. Should this study be eligible for any government
program funding, those amounts will be credited against this estimated cost.

5. Summary

50.

Hydrogen has an important role to play in reducing GHG emissions from the end-

use of natural gas and helping the province and the country meet GHG emission
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reduction targets. The fact that hydrogen enables a complementary intertie with the
electrical grid for added resiliency means that hydrogen blending benefits both
electric and natural gas rate payers. The natural gas infrastructure is present and
effective and can deliver near immediate benefits to ratepayers and users of the
electrical system as it can absorb excess electrical energy produced, through
sources such as wind and solar assets, in the form of hydrogen. This reduces the
amount of natural gas needed to be brought into the province and reduces

Ontario’s GHG emissions.

51. Enbridge Gas’s LCEP phase 1 has been blending low-carbon hydrogen with
natural gas for approximately 3,600 customers in the study area as predicted. The
project is on track to deliver the GHG emissions reductions as forecasted, while
maintaining cost and safety on the natural gas grid. It sets the stage for phase 2 of

the LCEP, which will be proposed in an upcoming LTC application to the OEB.

52. The cost of phase 2 of the LCEP is currently projected to be $7 million. Enbridge
Gas has included this capital cost in its 2023 to 2032 Asset Management Plan.

53. Enbridge Gas seeks to prepare for future hydrogen blending by undertaking a full
evaluation of the hydrogen-readiness of its natural gas grid in Ontario. The study
will allow Enbridge Gas to evaluate the readiness of all aspects of the natural gas
grid to accept greater amounts of hydrogen to enable maximum emission
reductions. The cost to undertake this study is estimated at $12 million. The cost
may be offset by amounts awarded to Enbridge Gas through government funding

programs.

54. These hydrogen-related activities are necessary to ensure that hydrogen can be

introduced to the gas distribution system safely and reliably, and at a reasonable



55.
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cost to rate payers — without requiring significant changes to end-use infrastructure
— a true safe bet action plan. This action further supports Ontario’s and Canada’s
low-carbon hydrogen strategies while enabling GHG emissions reductions as a key
element of Enbridge Gas’s Energy Transition Plan as provided at Exhibit 1, Tab 10,
Schedule 6. Enbridge Gas’s customers have been shown to be in favour of
initiatives like these, and Enbridge Gas is uniquely positioned with its broad
coverage of Ontario to meaningfully advance the role of hydrogen in the province’s

energy future to achieve large scale GHG reductions in a timely manner.

The government of Ontario and the federal government of Canada have both laid
out ambitious plans that involve the use of hydrogen to lower GHG emissions on a
national and provincial basis. Through hydrogen alone, by 2050 the federal
government plans to reduce GHG emissions by as much as 190 MT per year
nationally. This includes the use of the existing natural gas grid to blend up to 20%
hydrogen and the use of dedicated hydrogen pipelines to deliver low-carbon
hydrogen to Canadians. The provincial government also advocated for the need to
undertake blending in the natural gas grid citing LCEP phase 1 as a start. Enbridge
Gas believes that its plans are fully aligned with both levels of government and is
uniquely positioned to deliver on those ambitions.
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LOW-CARBON ENERGY IN THE GAS SUPPLY COMMODITY PORTFOLIO
JASON GILLETT, DIRECTOR, GAS SUPPLY
NICOLE BRUNNER, TECHNICAL MANAGER, NEW ENERGY SUPPLY

1. The purpose of this evidence is to request OEB approval to procure low-carbon
energy as part of the gas supply commodity portfolio beginning in 2025, and recover
the incremental costs associated with this energy through the proposed cost

recovery mechanism.

2. Enbridge Gas is proposing low-carbon energy cost recovery through a Low-Carbon
Voluntary Program (LCVP) for large volume sales service customers, to be offered
on a long-term basis. Any costs not recovered through the LCVP will be included in
the recovery of the cost of gas supply commodity purchases for at least the duration
of the underpinning commodity contracts.

3. Enbridge Gas will procure up to one percent of its planned gas supply commodity
portfolio as low-carbon energy in 2025 and increase these purchases by up to one
percentage point per year to up to four percent by 2028. These purchases will likely
be made on long-term contracts, five years or greater, and Enbridge Gas is
requesting approval of the proposed cost recovery mechanism for the duration of
these contracts. Enbridge Gas is not requesting pre-approval of specific long-term
contracts for commodity purchases. Instead, Enbridge Gas is requesting approval of
a maximum bill impact cap of $2 per target percentage of low-carbon energy per
month for the average residential customer, as forecast at the time of procurement,
and implied bill impacts for other rate classes as dictated by forecast consumption
volumes. This approval would be for at least the duration of the underpinning

commodity contracts. This approach allows Enbridge Gas the flexibility to contract
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for renewable natural gas (RNG) as part of regular business activities, without
creating additional administrative requirements. Enbridge Gas does not plan to use
the OEB’s Filing Guidelines for the Pre-Approval of Long-term Natural Gas Supply
and/or Upstream Transportation Contracts’', as the procurement of RNG is not
directly supporting new natural gas infrastructure and requesting pre-approval of
each RNG contract would be administratively burdensome. Enbridge Gas will first
offer low-carbon energy to large volume sales service customers on a voluntary
basis and will then allocate the remainder of the costs and benefits to the gas supply

commodity portfolio purchases.

. Large volume sales service customers will have the ability to voluntarily assume an
elected portion of the pass-through commodity costs associated with low-carbon
energy as part of the proposed LCVP. These costs will be recovered through the
proposed Rider L effective implementation of this proposal in 2025, as provided at
Exhibit 8, Tab 2, Schedule 7, Attachment 2 as part of the harmonized rate
handbook.

. As the gas supply costs associated with this program will not be incurred in 2024,
these costs are not reflected in the gas cost calculations provided at Exhibit 4, Tab
2, Schedule 1. The cost of low-carbon energy volumes that are not recovered
through the LCVP will be included in the recovery of the cost of gas supply
commodity purchases to the proposed forecast maximum of $2 per month per target
percentage point as updated at the time of implementation in 2025. As proposed,
the maximum bill impact for the average residential customer would be $8 per month
by 2028.

' EB-2008-0280.
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6. The balance of this evidence is organized as follows:
1. Proposal Overview
2. Greenhouse Gas (GHG) Emissions Reductions of RNG
3. Evaluation of Low-Carbon Energy as part of the Gas Supply Commaodity
Portfolio
4. Proposed Cost Recovery Mechanism

5. Summary

1. Proposal Overview

7. With interest for low-carbon energy supported by customer engagement results,
provided at Exhibit 1, Tab 6, Schedule 1, Attachment 1, pages 293-295 and 382-
384, and direct inquiries from large volume customers, Enbridge Gas has evaluated
the role that low-carbon energy can have in the gas supply commodity portfolio. As a
result, Enbridge Gas is proposing to procure up to one percent of the planned gas
supply commodity purchases as low-carbon energy beginning in 2025 and
increasing by up to one percentage point annually, up to four percent of the total gas

supply commodity portfolio in 2028.

8. Cost recovery of the premium associated with low-carbon energy will first be sought
through the LCVP for large volume customers who have opted into the program.
Any costs not recovered from voluntary participants for low-carbon energy up to the
annual target percent blend will be added into the cost of gas supply commodity
purchases. This will provide cost recovery certainty on a long-term basis that is
crucial to support the LCVP and provide access to economic low-carbon energy for
sales service customers. The maximum quantity that will be streamed through the
cost of gas supply commodity purchases is aligned with customer engagement
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results and will reduce sales service customers' emissions and their federal carbon

charge (FCC).

9. The Company will target an increasing level of low-carbon energy inclusion, moving
from up to one percent in 2025 to up to four percent in 2028, capped at a monthly
bill impact for each target percentage of low-carbon energy procured. The monthly
amount will be based on the forecast gas costs at the time of the low-carbon energy
procurement and Enbridge Gas will cap the residential customer bill impact at $2 per
month for each target percentage of the portfolio procured as low-carbon energy.
This cost will be incremental to the commodity costs currently charged to customers.
As the FCC increases by $15 per tonne per year from $80 per tonne in 2024 to $140
per tonne in 2028 2, the gap between conventional natural gas pricing and low-

carbon energy will narrow.

10. Enbridge Gas will procure low-carbon energy through a portfolio of low-carbon
energy types that the Greenhouse Gas Pollution Pricing Act (GGPPA), as provided
at Exhibit 1, Tab 10, Schedule 3, Section 2, recognizes as being exempt from the
FCC. Currently, Enbridge Gas plans to use RNG and the associated definition and
reduction recognized by this legislation.? If other low-carbon fuels, including
hydrogen, become recognized as a means to reduce the FCC applicable to
consumption, the Company will consider the inclusion of these low-carbon energy

alternatives as part of the low-carbon energy procurement.

2 Government of Canada. (2021 August 5). The federal carbon pollution pricing benchmark.
https://www.canada.ca/en/environment-climate-change/services/climate-change/pricing-pollution-
how-it-will-work/carbon-pollution-pricing-federal-benchmark-information.html

3 Greenhouse Gas Pollution Pricing Act, September 1, 2022, pp.18-19, https://laws-
lois.justice.gc.ca/PDF/G-11.55.pdf
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2. Greenhouse Gas (GHG) Emissions Reductions of RNG
11. Greenhouse gas (GHG) emissions from the combustion of natural gas are avoided

when RNG is used, equivalent to 0.05% tonnes of CO2e/GJ for the quantity of supply
that makes up the target low-carbon energy procurement. This is the amount of
GHG emitted when a GJ of natural gas is burned, whether the source of the GJ is
RNG or conventional natural gas. Because RNG (also known as biomethane) is
produced from decomposing organic matter (e.g., food waste, human and animal
wastes) which is ultimately derived from plants that utilize and remove CO2 from the
atmosphere, the CO2 emitted from combusting RNG is part of the short-term natural
carbon cycle and not a net increase in GHG emissions.® The Company will
recognize the 0.05 tonnes of COz2 not emitted by displacing conventional gas with

RNG molecules. This is aligned with the reduction recognized in the GGPPA:

Natural gas that contains biomethane

(7) Unless subsection (8) applies, if a quantity of marketable natural
gas or non-marketable natural gas contains a particular proportion of
biomethane (expressed as a percentage), for the purpose of this Part,

the quantity of marketable natural gas or non-marketable natural gas

4 The emission factor for natural gas in Ontario can be calculated from the Ontario Marketable
Natural Gas charge of $0.0979/cubic meter (Greenhouse Gas Pollution Pricing Act, September 1,
2022, Table 4, pp.242-245, https://laws-lois.justice.gc.ca/PDF/G-11.55.pdf), divided by 2022 carbon
price of $50/t CO2 (Government of Canada. (2021 August 5). The federal carbon pollution pricing
benchmark. https://www.canada.ca/en/environment-climate-change/services/climate-change/pricing-
pollution-how-it-will-work/carbon-pollution-pricing-federal-benchmark-information.html) and equals
0.001958 tCO2e/cubic meter.

Using Enbridge Gas’s average annual heat content for 2021 of 0.03884 GJ/standard m? (Enbridge
Gas. Enbridge Gas Inc 2021 Gas Composition and High Heating Value Data.
https://www.enbridgegas.com/-/media/Extranet-Pages/About-Enbridge-Gas/learn-about-natural-
gas/gas-composition-and-high-heating-value-
data.ashx?rev=2d56f5ca107e4b0ba1d031935fb584d9&hash=7FEBBADOE9AEAF372EFA423F023
CDFEBA), the emission factor in energy units is 0.05041 tCO2e/GJ.

5 Report Update: Biomethane Greenhouse Gas Emissions Review, March 31, 2017,
https://www.cdn.fortisbc.com/libraries/docs/default-source/services-documents/offsetters-
biomethane greenhouse gas emissions reviewe6fech594de843768ae02951f4b8d3eb.pdf?sfvrsn=
821688c4 2
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is deemed to be the number of cubic metres determined by the
formula
A x (100% - B)
where

A is the number of cubic metres that the marketable natural gas or
non-marketable natural gas would occupy at 15°C and 101.325 kPa;
and

B is the particular proportion.©

12. The GGPPA allows for the proportion of any RNG contained in the natural gas

13.

supply to be subtracted from the total volume reported and subject to the FCC. The
FCC is based on the emission factor for marketable natural gas and represents
emissions released from the combustion of natural gas and is not based on a
lifecycle carbon intensity app