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ENBRIDGE GAS DISTRIBUTION INC. (ENBRIDGE)
RESPONSES TO INTERROGATORIES OF OGA

INTERROGATORY #1

Ref: [p. 7]
Please confirm that a Stage 2 analysis should, in Enbridge’s proposal, include

a. the economic impacts on all customers outside of the new communities of the
subsidies they are providing,

b. the economic impacts on the local communities of any subsidies provided by the
municipalities,

c. the economic impacts across the province of any provincial funding,
d. the impacts on the Ontario electricity system,

e. quantification of the environmental costs and benefits of the expansion relative
to:
i. Status quo, and
ii. Other options for provision of energy functionality to the community.

If any of the above are not proposed to be included, please explain why they should be
excluded.

RESPONSE

Enbridge is of the view that the Stage 2 benefit test contemplated in EBO 134 limits the
benefits to be included in the test to the estimated value of the energy savings that
would be achieved by the customers that would be served by the project under
consideration. The Company believes that the items noted above would more properly
be included in a Stage 3 benefit analysis as contemplated in EBO 134.
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ENBRIDGE GAS DISTRIBUTION INC. (ENBRIDGE)
RESPONSES TO INTERROGATORIES OF OGA

INTERROGATORY #2

Ref: [p. 12]

Attached is a journal article dated April 22, 2014 authored by Professor Robert Howarth
of Cornell University. Please advise whether Enbridge agrees with the conclusion of the
author that, in addition to carbon dioxide emissions from combustion of natural gas,
natural gas upstream and downstream methane emissions are equivalent to 3.8% of
conventional gas, and 5.8% of unconventional gas including shale gas. Please advise
the forecast mix of conventional vs. unconventional gas in years 10, 20, and 30 of its
gas forecasts. Please provide a calculation of equivalent carbon dioxide emissions
reflecting the upstream and downstream methane emissions. Please advise the total
equivalent carbon dioxide emissions (including CO2 equivalent of methane from
upstream and downstream emissions) for each cubic metre of natural gas expected to
be burned in the expansion communities.

RESPONSE

Enbridge has reviewed the referenced study and has the following comments. The
study by Professor Robert Howarth is based on U.S. data, which may differ from
Canadian data. For example, Howarth estimates that the downstream emissions are
2.5%. Inthe U.S. there is still a large amount of cast iron distribution pipeline, which no
longer exists in Canada. This number therefore is likely too high for Canadian natural
gas use. Additionally, more recent studies from Environmental Defense Fund (“EDF”) in
the U.S. have found that distribution emissions were lower than previous studies had
estimated, in part due to the efforts by natural gas utilities in upgrades and replacement
of equipment as well as due to improved detection and analysis. This also suggests
that the downstream emissions may be high even when used for U.S. natural gas use.

The Howarth study also notes that there have been several other studies, which have
shown a wide range of values for conventional and unconventional gas.

Enbridge believes additional studies on the life cycle analysis for natural gas in Canada
are required and therefore cannot confirm agreement with the findings stated in the
article.
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Enbridge manages a portfolio of natural gas supply, transportation, and storage assets
in order to provide safe, reliable, and cost effective delivery of natural gas to sales
service and bundled transportation customers throughout the calendar year. The
Company’s gas supply plan is based on balancing the principles of reliability, diversity,
cost and flexibility. Enbridge conducts its planning process on an annual basis, but the
execution of the plan is a dynamic process that requires constant attention and frequent
adjustment in response to market developments. In recent years, Enbridge has shifted
a portion of its gas supply purchases from the Empress hub in Alberta to supply sources
in the northeastern United States and Ontario, such as the Dawn and Niagara

hubs. However, the integrated nature of North American natural gas infrastructure
complicates distinguishing between the origin of supplies when purchasing at large
liquid hubs such as Empress and Dawn. As long as the natural gas meets Enbridge
pipeline quality standards, the Company does not attempt to distinguish between
conventional or unconventional gas.

Enbridge does not currently have enough data to estimate the upstream emissions for
the natural gas that will be supplied to the expansion communities or to determine the
project specific net GHG impacts based on the incremental natural gas use and the
benefits that may be derived by displacing more carbon intense fuels.

The emissions from the downstream combustion of natural gas in the expansion
communities are 0.001875 tonnes CO,e/m?, based on the default emission factor for
Ontario.
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Plus Attachment

ENBRIDGE GAS DISTRIBUTION INC. (ENBRIDGE)
RESPONSES TO INTERROGATORIES OF OGA

INTERROGATORY #3

Ref: [p. 12]

Please provide all studies, reports, analyses and other documents or information in the
possession of Enbridge dealing in whole or in part with the implications of Ontario’s
greenhouse gas reduction goals on Enbridge’s business, including, without limitation,
any estimates of the reductions in natural gas throughput volumes that will be required
to meet those goals.

RESPONSE

Attached is the ICF report which Enbridge has used to inform its evolving carbon
approach.
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Ontario Energy Board Generic Community Expansion
Filed: 2016-04-22

EB-2016-0004

Exhibit S3.EGDI.OGA.4

Page 1 of 2

ENBRIDGE GAS DISTRIBUTION INC. (ENBRIDGE)
RESPONSES TO INTERROGATORIES OF OGA

INTERROGATORY #4

Ref: [p. 12]

Please confirm that, in most communities in Ontario, the timing of the load for electric
heating and water heating is not consistent with natural gas being the marginal
electricity generation fuel at those times.

RESPONSE

Enbridge does not agree that in Ontario the timing of the load for electric heating and
water heating is not consistent with natural gas being the marginal electricity generation
fuel at those times.

Historic hourly generating data from all natural gas fired generation plants published by
the IESO can be compared to the associated outdoor hourly temperature which
indicates a statistical relationship between natural gas consumption and outdoor
temperature. The relationship indicates that as outdoor temperatures decrease (or
space heating increases) natural gas consumption increases. In fact the generation
data from the IESO supports the assumption that natural gas is the fuel used for
marginal electric generation during hours when space heating is in demand.

The following is a graph of the electric power generated from IESO controlled natural
gas generation plants only for 2014 compared to outdoor temperature (Toronto)
converted to Heating Degree Hours based on a 18 C balance point. The data shows a
clear positive relationship between outdoor temperature and natural gas driven power
generation.
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Exhibit S3.EGDI.OGA.4

Page 2 of 2

ALL NG PLANT: HOURLY POWER GENERATION
[YEAR 2014]
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Filed: 2016-04-22

EB-2016-0004

Exhibit S3.EGDI.OGA.5

Page 1 of 1

ENBRIDGE GAS DISTRIBUTION INC. (ENBRIDGE)
RESPONSES TO INTERROGATORIES OF OGA

INTERROGATORY #5

Ref: [p. 12]

Please advise whether Enbridge agrees that the Board’s decision with respect to
community expansion policies should be consistent with the provincial government’s
published climate change strategy.

RESPONSE

Enbridge agrees that the Board’s decision with respect to community expansion policies
should be consistent with the government’s climate change strategy, as well as
Enbridge’s commitment to “develop new natural gas programs to improve access, which
will generate economic activity, attract significant investment, create jobs, and break
down barriers in our communities”.
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Exhibit S3.EGDI.OGA.6

Page 1 of 1

ENBRIDGE GAS DISTRIBUTION INC. (ENBRIDGE)
RESPONSES TO INTERROGATORIES OF OGA

INTERROGATORY #6
Ref: [p. 15]

Please provide detailed calculations, with sources, for the annual average energy cost
savings of $1,700 and the average cost of conversion of $3,500.

RESPONSE

Please see the Company’s response to CCC Interrogatory #8 at
Exhibit S3.EGDI.CCC.8.



Ontario Energy Board Generic Community Expansion
Filed: 2016-04-22

EB-2016-0004
Exhibit S3.EGDI.OGA.7

Page 1 of 1
ENBRIDGE GAS DISTRIBUTION INC. (ENBRIDGE)
RESPONSES TO INTERROGATORIES OF OGA
INTERROGATORY #7
Ref: [p. 15]
Please add ground source heat pumps to Table 1.
RESPONSE
Electric End Use Application Energy Penetration Heating Bill Savings Estimated Payback Period
Vector Conversion (Years)
Costs
Mix of Forced Air Furnace and Electricity 18% $3,114 $2,165 $7,250 4.5
Baseboards Electric heating
Existing Electric Ground Source Electricity Unknown $1,038 $89 $7,750 87
Heat Pumps (est. avg. COP 3.0)




INTERROGATORY #8
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Filed: 2016-04-22
EB-2016-0004

Exhibit S3.EGDI.OGA.8

Page 1 of 1

ENBRIDGE GAS DISTRIBUTION INC. (ENBRIDGE)

RESPONSES TO INTERROGATORIES OF OGA

Ref:

[p. 19]

Please provide the full Pl calculations for each of the ten largest Enbridge projects.
Please include in the response the customer class breakdown for each of the
communities, the assumptions with respect to conversion rates, and all other
assumptions necessary to review the PI calculations.

RESPONSE

Please see the table below containing the requested information.

Potential Customers Forecast Customers * DCF Analysis >
Capital
Community Conversion| New | Total |Conversion| New | Total 2 NPV Pl
Investment
Col 1} Col 2 Col 3 Col4| Col5 Col 6 Col7| Col 8 Col 9 Col 10 Col 11
1 |Fenelon Falls & Bobcaygeon 3,029 3,213 | 6,242 2,272 3,213 | 5,485 | S 111,956,990 | $(30,565,620)] 0.70
2 |Halliburton (Dysart) 2,035 0 2,035 1,526 0 1,526 | $ 37,161,620 | $(18,073,815)] 0.47
3 |Minden 1,414 0 1,414 1,061 0 1,061 | $ 26,418,325 | $(13,124,492)] 0.46
4 |Scugog Island 1,177 291 | 1,468 883 291 | 1,174 | S 19,714,126 | $ (8,280,687)] 0.58
5 |Kirkfield 800 0 800 600 0 600 | $ 15,604,747 | S (8,062,857)] 0.44
6 |[Eganville 700 0 700 525 0 525 | $ 14,063,487 | S (7,435,393)] 0.43
7 |Barry's Bay 500 0 500 375 0 375 | $ 10,761,872 | S (5,984,185) 0.41
8 |Kinburn/Fitzroy Harbour 500 0 500 375 0 375 | $ 10,588,874 | S (5,829,203)] 0.41
9 |Village of Lisle 400 0 400 300 0 300 | S 9,966,800 | $ (6,594,427)] 0.34
10 |Udora 400 0 400 300 0 300 | S 8842,300| S (5,587,035)| 0.37
Notes and assumptions

1 [Forassumptions around conversion rates, please see EGD's response to S3.EP.7; Customer class breakdown is available in S3.SEC.18
2 Capital investment includes cost of transmission line, distribution line, stations, services and/or natural gas storage and

regasification equipment where applicable. These estimates also include an allowance for incremental overheads and

"Normailzed Reinforcement" cost as per EBO 188
3

"Discounted Cash Flow (DCF)" analysis is based on the common elements and parameter prescribed in EBO 188, Appendix B,
Section 2.1and 2.2: Specific parameters include: 1) a customer attachment Horizon of 10 years; 2) a revenue horizon 40 year for
general service customers and 20 years for industrial customers; discount rate used is EGD's after tax WACC




INTERROGATORY #9

Ontario Energy Board Generic Community Expansion
Filed: 2016-04-22

EB-2016-0004

Exhibit S3.EGDI.OGA.9

ENBRIDGE GAS DISTRIBUTION INC. (ENBRIDGE)
RESPONSES TO INTERROGATORIES OF OGA

Ref: [p. 19]

Page 1 of 1

For all of the Enbridge projects in aggregate, please provide the total cost, the number
of customers by year by rate class, the total revenues by year, the incremental
throughput by year, the incremental operating costs by year, and the forecast cost of

carbon by year.

RESPONSE

Capital cost

Customers
-Residential
-Commercial/Industrial

Throughput

Revenue

o&M

Forecast cost of carbon

Units

(Smillion)

numbers
numbers

(10°m?)

(Smillion)
(Smillion)
(Smillion)

yearl

$50.2
1,219

2,241
0.80

(0.05)

(0.07)

year2
$51.2

1,259
121
7,264
2.58
(0.16)
(0.24)

year3

$44.2

1,508
93
12,884
4.58
(0.27)
(0.43)

year4

$43.7

1,786
84
18,665
6.66
(0.40)
(0.62)

year5
$29.6

1,400
51
23,727
8.52
(0.52)
(0.78)

year 6
$28.7

1,330
54
27,900
10.07
(0.62)
(0.92)

year?7
$48.9

2,153
95
33,038
12.00
(0.75)
(1.09)

year8 year9 year 10

$111.6 $1.4 $1.2
4,343 228 214
220 8 6
42,465 49,140 49,781
15.57 18.11 18.35
(1.00) (1.18) (1.19)
(1.40) (1.62) (1.64)

*Cost of carbon at $0.033/m®. This cost reflects the estimated allowance purchases
required for the incremental natural gas consumption, but does not reflect the net
impact from switching from higher carbon emitting fuels.
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Exhibit S3.EGDI.OGA.10

Page 1 of 1

ENBRIDGE GAS DISTRIBUTION INC. (ENBRIDGE)
RESPONSES TO INTERROGATORIES OF OGA

INTERROGATORY #10

Ref: [p. 20]

Please explain how and to what extent Enbridge believes the Board’s rules with respect
to DSM should be applicable to uneconomic community expansions.

RESPONSE

Despite obvious differences in the nature of DSM and community expansion, both
initiatives serve the public interest. In both cases it is Enbridge’s view that a modest
increase to customer rates justifies the net economic benefits to society. In defining its
objectives for the proposed community expansion portfolio, Enbridge considered broad
guidance on what might constitute a reasonable increase to rates. The Company felt
the OEB'’s guidance in EB-2015-0029/0049 provided appropriate direction in this regard.
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ENBRIDGE GAS DISTRIBUTION INC. (ENBRIDGE)
RESPONSES TO INTERROGATORIES OF OGA

INTERROGATORY #11

Ref: [p. 25]

Please recalculate Tables 4 through 6 to include in the PI for each project a) the cost of
all related reinforcements, and b) the cost of carbon.

RESPONSE

a) Please see the Company’s responses to FRPO Interrogatories #9 and 10 at
Exhibits S3.EGDI.FRPO.9 and 10.

b) The cost of carbon is assumed to be a pass-through item for feasibility and as such
would not result in a change to the table.
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ENBRIDGE GAS DISTRIBUTION INC. (ENBRIDGE)
RESPONSES TO INTERROGATORIES OF OGA

INTERROGATORY #12

Ref:

[p. 29]

Please provide details of what subsidies are included, and what subsidies are not
included, in each of the columns relating to subsidies.

RESPONSE

With respect to Table 6 of the Company’s evidence:

Column 7 sets out the annual total subsidy amount that would be provided by all
Enbridge customers in support of the Company’s proposal if all of the thirty-nine
projects were served through the construction of gas distribution mains.

Column 10 sets out the annual total subsidy amount that would be provided by all
Enbridge customers in support of the Company’s proposal if all of the thirty-nine
projects were served through the construction of LNG gas regasification and
injection plants instead of gas distribution mains.

Column 11 sets out the estimated annual subsidy amount that would be required
to cover the extra cost of LNG supplies over traditional gas supplies assuming all
thirty-nine projects were served through the construction of LNG gas
regasification and injection plants instead of gas distribution mains.

Column 12 sets out the sum of the figures shown in columns 10 and 11, being
the total annual subsidy amount that would be required assuming all thirty-nine
projects were served through the construction of LNG gas regasification and
injection plants instead of gas distribution mains.

Column 13 sets out the difference between Column 7 (the total subsidy amount
that would be provided by all Enbridge customers in support of the Company’s
proposal if all of the thirty-nine projects were served through the construction of
gas distribution mains) and Column 12 (the total annual subsidy amount that
would be required assuming all thirty-nine projects were served through the
construction of LNG gas regasification and injection plants instead of gas
distribution mains). Negative values in this column indicate that a lower subsidy
amount is required when service for all thirty-nine communities is provided by
gas transmission mains. Positive values in this column indicate that LNG would
provide an overall more economical supply option.
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ENBRIDGE GAS DISTRIBUTION INC. (ENBRIDGE)
RESPONSES TO INTERROGATORIES OF OGA

INTERROGATORY #13

Ref: [p. 30]

Page 1 of 1

Please confirm that Table 7 does not include subsidies, tax increment relief,
contributions in aid of construction, or any other such amounts (e.g. no SES, ITE or
CIAC). If any such amounts are included, please restate Table 7 with no such amounts.

RESPONSE
Table 7 does include SES and ITE. Please see revised Table 7, after excluding SES
and ITE.

Typical RPP Year1 Year 2 Year 3 Year 4 Year 5 Year 6 Year7 Year 8
(Recent 3 years' average) (Smillion) (Smillion) (Smillion) (Smillion) (Smillion) (Smillion) (Smillion) (Smillion)
Inflow 111 111 111 111 111 111 111 111
Outflow (71) (71) (71) (71) (71) (71) (71) (71)
NPV 40 40 40 40 40 40 40 40
Pl 1.56 1.56 1.56 1.56 1.56 1.56 1.56 1.56
Cash Flow of 39 Projects

Inflow 45 7 4 5 4 7 13 25
Outflow (154) (34) (22) (28) (25) (41) (49) (115)
NPV (109) (28) (18) (23) (21) (34) (35) (90)
PI 0.29 0.19 0.20 0.18 0.17 0.17 0.28 0.22
Impact on RPP

Inflow 156 118 115 116 115 118 124 136
Outflow (225) (105) (93) (99) (96) (112) (120) (186)
NPV (69) 12 22 17 19 6 5 (50)
Pl 0.69 1.12 1.24 1.17 1.20 1.06 1.04 0.73



Ontario Energy Board Generic Community Expansion
Filed: 2016-04-22

EB-2016-0004

Exhibit S3.EGDI.OGA.14

Page 1 of 1

Plus Attachments

ENBRIDGE GAS DISTRIBUTION INC. (ENBRIDGE)
RESPONSES TO INTERROGATORIES OF OGA

INTERROGATORY #14

Ref: [p. 31]

Please provide the full calculations behind Table 10. Please in addition provide the full
calculation of the figure of $351 million, and the calculation of the reduction due to cap
and trade.

RESPONSE

Please note that Table 10 has been updated due to minor revisions of the Stage 2
calculations. The attached files contain the full calculations behind Table 10.
Attachment 1 provides calculations of Stage 1 NPV and Attachment 2 provides full
calculations of Stage 2 benefits after incorporating Cap and Trade costs. Please note
that as a result of this revision Stage 2 NPV has changed to $338 million in lieu of
$351 million.

Page 33 of Enbridge Gas Distribution’s evidence has also been revised to reflect these
revisions and is being attached as Attachment 3.
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Table 10: Other Public Interest Factors Including Stage 2 Benefits for New Customers

Col 1 Col 2 Col 3
Stage 1 Benefits: Based on project cash flows NPV
Stage 1 NPV (at social discount rate = 4%) A | (122,702,977)

Stage 2 Benefits: Based on Customers' cash flows

Energy cost savings 379,631,637
Less: Conversion costs (35,535,433)
Stage 2 Benefits (NPV) B 344,096,203
Combined benefits (Stage 1 + Stage 2) A+B | 221,393,226

1. Inthe absence of any contribution in aid of construction the Community Expansion
Portfolio produces a negative NPV of utility cash flows (Stage 1 analysis) of
approximately $123 million. A social discount rate of 4% was used for these
calculations.

2. A Stage 2 assessment was also done to evaluate new customer benefits for
switching to natural gas at significantly lower retail rates than competitive fuels.
The customers’ cost of natural gas was compared to the cost of either propane or
fuel oil or electricity and any savings are netted against the conversion costs. The
net savings are then discounted at a social discount rate to produce an NPV of
customer cash flows. The resulting NPV of customers’ net fuel savings from this
Stage 2 assessment for all 39 projects is approximately $344 million.

3. InaCap and Trade (C&T) environment those using electricity for heating and
water heating are expected to have lower exposure to the cost of carbon compared
to those using natural gas, propane or heating oil for the purpose of heating and
water heating. A revised Stage 2 analysis based on information provided in the
Province’s 2016 Budget indicates that under a C&T environment it would be
expected that there would be a modest reduction in Stage 2 benefits reducing
them to $338 million from the figure noted in Table 10.

4. The analysis summarized in Table 10 shows that in combination Stage 1 and
Stage 2 benefits result in a total quantifiable public interest benefit of approximately
$221 million. The revised Stage 2 benefit analysis indicates that the combined
Stage 1 and Stage 2 benefit under a C&T environment would be reduced to
$215 million.
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