
ONTARIO ENERGY BOARD 

EB-2012-0451
EB-2012-0433
EB-2013-0074

IN THE MATTER OF an application by Enbridge Gas Distribution Inc. for: 
an order or orders granting leave to construct a natural gas pipeline and 
ancillary facilities in the Town of Milton, City of Markham, Town of 
Richmond Hill, City of Brampton, City of Toronto, City of Vaughan and the 
Region of Halton, the Region of Peel and the Region of York; and an order or 
orders approving the methodology to establish a rate for transportation 
services for TransCanada Pipelines Limited; 

AND IN THE MATTER OF an application by Union Gas Limited for: an 
Order or Orders for pre-approval of recovery of the cost consequences of all 
facilities associated with the development of the proposed Parkway West site; 
an Order or Orders granting leave to construct natural gas pipelines and 
ancillary facilities in the Town of Milton; an Order or Orders for pre-approval 
of recovery of the cost consequences of all facilities associated with the 
development of the proposed Brantford-Kirkwall/Parkway D Compressor 
Station project; an Order or Orders for pre-approval of the cost consequences 
of two long term short haul transportation contracts; and an Order or Orders 
granting leave to construct natural gas pipelines and ancillary facilities in the 
City of Cambridge and City of Hamilton.

ENVIRONMENTAL DEFENCE’S
CROSS-EXAMINATION DOCUMENT BOOK 

Filed September 16, 2013 KLIPPENSTEINS 
Barristers and Solicitors 
160 John Street, Suite 300 
Toronto, Ontario   M5V 2E5 

Murray Klippenstein, LSUC No. 26950G 
Kent Elson, LSUC No. 57091I 
Tel.: (416) 598-0288 
Fax: (416) 598-9520 

Lawyers for Environmental Defence



Index

Tab Contents and sub-tabs [Page No.] 

1. Chart of Hourly Gas Demand in the GTA Area [1] 

2. Chart of Enbridge’s Annual Demand and Total Customers in the GTA Area [2] 

3. Table 1: Summary of Enbridge's Peak Load Forecast Calculations [3] 

4. Table 2: Summary of Enbridge's DSM Evidence [4] 

5. Interrogatory Response I.A4.EGD.ED.25 (Re: GTA Area Demand Data) [5-7] 

6. Interrogatory Response I.A4.EGD.ED.4 (Re: GTA Area Customer Data) [8-9] 

7. Undertaking Response JT2.27 (Re: Declining Average Use Trends) [10-14] 

8. Summary of Inputs re Project Economics (Exhibit E, Tab 1, Schedule 1, p. 8) [15] 

9. Interrogatory Response I.A4.EGD.ED.5 (Re: GTA Area Peak Demand Data) [16-17] 

10. Interrogatory Response I.A4.EGD.ED.9 (Re: Load from Existing Customers) [18] 

11. Enerlife Consulting, Evidence concerning Demand Side Management Potential in GTA 
(excerpts) [19-24] 

12. Interrogatory Response I.A4.EGD.ED.14 (Re: DSM Needed to Offset Growth) [25-27] 

13. Evidence re Reduction Factor (Exhibit A, Tab 3, Schedule 4, p. 7-8) [28-29] 

14. Undertaking Response JT2.29 (Re: Reduction Factor) [30] 

15. Government of Ontario, Ontario's Action Plan On Climate Change, August 2007 
(excerpts)1 [31-36] 

16. Enbridge Response to Environmental Defence Interrogatory No. 5 in EB-2012-0394
(Re: Natural-Gas Related GHG Emissions) [37-43] 

17. Government of Ontario, Climate Change Progress Report, 2012 (Technical Appendix 
A)2 [43-56] 

18. Evidence Excerpt re Purpose Summary (Exhibit A, Tab 3, Schedule 1, p. 1-2) [57-58] 

1 http://www.ene.gov.on.ca/stdprodconsume/groups/lr/@ene/@resources/documents/resource/std01_079169.pdf 
2 Main report: http://www.ene.gov.on.ca/stdprodconsume/groups/lr/@ene/@resources/documents/resource/ 
stdprod_101103.pdf; Technical appendix: http://www.ene.gov.on.ca/stdprodconsume/groups/lr/@ene/@resources/ 
documents/resource/stdprod_100824.pdf 



19. Interrogatory Response I.A4.EGD.ED.34 (Re: System Standards) [59-60] 

20. Marbek Consultants, Natural Gas Energy Efficiency Potential: Update 2008: Residential, 
Commercial and Industrial Sectors, Synthesis Report (I.A4.EGD.ED.14, attachment 1) 
[61-74]

21. Enbridge Response to Environmental Defence Interrogatory No. 6 in EB-2012-0394
(Re: DSM Benefits) [75-81] 

22. Enbridge Response to Environmental Defence Interrogatory No. 7 in EB-2012-0394
(Re: DSM Benefits) [82-109] 

Note: The above documents have been marked-up by counsel.  



Hourly Gas Demand in the GTA Area
(July 1, 2011 - June 30, 2012) 
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Enbridge's Annual Demand and Total Customers in the GTA Area 
2004 to 2012
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Demand from New 
Customers (Before 
Reduction Factor)1

35% Reduction 
Factor Amount2

Demand from 
New Customers 
(After Reduction 
Factor)3

Base (i.e. 
Demand from 
Existing
Customers)4

Forecast
Peak
Demand5

Year
Baseline 2011-2012 46,793                  2,889,984

2012-2013 33,691                    11,792               21,899                  2,889,984          2,911,883
2013-2014 32,908                    11,518               21,390                  2,911,883          2,933,273
2014-2015 33,565                    11,748               21,817                  2,933,273          2,955,090
2015-2016 35,282                    12,349               22,933                  2,955,090          2,978,023
2016-2017 35,812                    12,534               23,278                  2,978,024          3,001,302
2017-2018 35,223                    12,328               22,895                  3,001,302          3,024,197
2018-2019 35,238                    12,333               22,905                  3,024,197          3,047,102
2019-2020 35,351                    12,373               22,978                  3,047,102          3,070,080
2020-2021 35,594                    12,458               23,136                  3,070,080          3,093,216
2021-2022 35,842                    12,545               23,297                  3,093,216          3,116,513
2022-2023 35,842                    12,545               23,297                  3,116,513          3,139,810
2023-2024 35,842                    12,545               23,297                  3,139,810          3,163,107
2024-2025 35,842                    12,545               23,297                  3,163,106          3,186,403

Total 456,029                  296,419                 
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Forecast

Table 1: Summary of Enbridge's Peak Load Forecast Calculations

Sources and caluclations:
1 Calculation: Demand from New Customers (After Reduction Factor) divided by 0.65
2 Calculation: Demand from New Customers (After Reduction Factor) minus Demand from New Customers (Before 
Reduction Factor)
3 Source: I.A4.EGD.ED.3 (TOTAL ADD).
4 Calculation: Forecast Peak Demand minus Demand from New Customers (After Reduction Factor).
5 Source: I.A4.EGD.ED.3 (TOTAL LOAD).

m3/hr
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Peak Demand 
Reduction from 
Forecast DSM (m3/hr)1

Incremental Peak 
Demand Reduction 
needed to Offset 
Growth (m3/hr)2

Total Peak Demand 
Reduction needed to 
Offset Growth 
(m3/hr)3

2014 12,000                         25,000                             37,000                        
2015 12,000                         25,000                             37,000                        
2016 12,000                         25,000                             37,000                        
2017 12,000                         25,000                             37,000                        
2018 12,000                         25,000                             37,000                        
2019 12,000                         25,000                             37,000                        
2020 12,000                         25,000                             37,000                        
2021 12,000                         25,000                             37,000                        
2022 12,000                         25,000                             37,000                        
2023 12,000                         25,000                             37,000                        
2024 12,000                         25,000                             37,000                        
2025 12,000                         25,000                             37,000                        

Forecast DSM Budget 
for the GTA Area4

Incremental DSM 
Budget Needed to 
Offset Growth (Yearly)5

Incremental net TRC 
Benefits (Yearly)6

Incremental net 
TRC Benefits 
(Cumulative)7

2014 15,824,016$                33,730,415$ 140,654,152$             140,654,152$          
2015 16,140,496$                34,405,024$                    140,654,152$             281,308,304$          
2016 16,463,306$                35,093,124$                    140,654,152$             421,962,456$          
2017 16,792,572$                35,794,987$                    140,654,152$             562,616,608$          
2018 17,128,424$                36,510,886$                    140,654,152$             703,270,760$          
2019 17,470,992$                37,241,104$                    140,654,152$             843,924,912$          
2020 17,820,412$                37,985,926$                    140,654,152$             984,579,064$          
2021 18,176,820$                38,745,645$                    140,654,152$             1,125,233,216$       
2022 18,540,357$                39,520,557$                    140,654,152$             1,265,887,368$       
2023 18,911,164$                40,310,968$                    140,654,152$             1,406,541,520$       
2024 19,289,387$                41,117,188$                    140,654,152$             1,547,195,672$       
2025 19,675,175$                41,939,532$                    140,654,152$             1,687,849,824$

Sources and calculations:
1 Source: I.A4.EGD.ED.14 (Note the assumptions and data caveats listed on pg. 2)
2 Source: JT2.36, p. 8
3 Calculation: "Peak Demand Reduction from Forecast DSM" plus "Incremental Peak Demand Reduction 
needed to Offset Growth"
4 Source: I.A4.EGD.ED.14 (Note the assumptions and data caveats listed on pg. 2)
5 Calculation: "Total GTA Area DSM Budget Needed to Offset Growth (from JT2.20)" minus "Forecast 
GTA Area DSM Budget (from I.A4.EGD.ED.14)"
6 Source: JT2.20
7 Calculation: Cumulative tally of the yearly totals

EB-2012-0451, EB-2012-0433, EB-2013-0074
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Incremental DSM Budget and TRC Benefits From Incremental DSM Needed to Offset Growth

Table 2: Summary of Enbridge's DSM Evidence

DSM Required to Offset Growth in the GTA Area
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Filed:  2013-06-03
EB-2012-0451/EB-2012-0433/EB-2013-0074
Exhibit I.A4.EGD.ED.25
Page 1 of 6

Witnesses: J. Denomy
F. Oliver-Glasford
T. MacLean
E. Naczynski
J. Ramsay

ENBRIDGE GAS DISTRIBUTION INC. RESPONSE TO 
ENVIRONMENTAL DEFENCE INTERROGATORY #25

INTERROGATORY

Issue A4: “What are the alternatives to the proposed facilities? Are any alternatives to 
the proposed facilities preferable to the proposed facilities?”

Reference: Ex A, Tab 3, Schedule 4 and 7

Please fill in Tables 1 to 5 appearing below. Please use the same figures as were used 
to create Enbridge’s forecast appearing at Exhibit A, Tab 3, Schedule 4 (e.g. re forecast 
DSM impacts). For tables 1 to 3, please base the demand/supply balance on the 
forecast of actual demand, net of the forecast DSM. The tables are entitled as follows:

a) Table 1: GTA Project Influence Area Peak Hour Demand/Supply Balance: 2000 
to 2025

b) Table 2: GTA Project Influence Area Peak Day Demand/Supply Balance: 2000 to 
2025

c) Table 3: GTA Project Influence Area Annual Demand/Supply Balance: 2000 to 
2025

d) Table 4: Impact of Enbridge’s Year 2000 to Year 2025 DSM Programs on 
Demand for Natural Gas in GTA Influence Project Area

e) Table 5: Impact of Enbridge’s Year 2000 to Year 2025 DSM Programs on 
Demand for Natural Gas in Ontario

5



Filed:  2013-06-03
EB-2012-0451/EB-2012-0433/EB-2013-0074
Exhibit I.A4.EGD.ED.25
Page 5 of 6

Witnesses: J. Denomy
F. Oliver-Glasford
T. MacLean
E. Naczynski
J. Ramsay

RESPONSE

a) The response to a) b) and c) will be answered in aggregate. 

Table 1 provides actual peak hour, peak day and annual demands for the GTA 
Project Influence Area.  Actual peak hour data are measured at the gate station and 
are available back to 2008, whereas peak day demand and annual demands are 
available back to 2000.  Since 2013 is not yet complete annual demand is provided 
to 2012. Peak hour and peak day data for 2013 assume that peak hour or peak day 
have already occurred. The data presented in Table 1 are not normalized for design 
conditions.

Table 1

Total system demands for base loads and incremental load growth have been 
provided in the response to Environmental Defence Interrogatory #3 found at Exhibit
I.A4.EGD.ED.3. In effort to assist with the understanding of available system 
capacity Table 2 provides an analysis that has been completed at Station B, the 
location that will experience the lowest pressures on the XHP grid.

Table 2
Capacity Surplus / 
(Deficit) 

Capacity Surplus / 
(Deficit) 

2015 / 2016 Winter Existing 
System

(15 103m3/hr) (10 TJ/day)

2015 / 2016 Winter with Proposed 
Facilities

210 103m3/hr 160 TJ/day

2024 / 2025 Winter with Proposed 
Facilities

170 103m3/hr 130 TJ/day

GTA Project Influence Area 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Peak Hour Demand (TJ) 95.7 96.9 93.0 100.5 88.7 102.6
Peak Day Demand (TJ) 1,949.9 1,625.5 1,721.1 2,033.0 2,128.8 2,099.1 1,664.0 2,035.9 1,849.1 1,925.9 1,895.3 1,995.8 1,883.3 2,065.7
Annual Demand (TJ) 270,442.3 252,939.9 269,011.2 273,582.6 278,974.8 277,267.3 254,287.5 275,386.8 277,375.8 269,756.5 264,007.1 273,960.7 253,704.6
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Witnesses: J. Denomy
F. Oliver-Glasford
T. MacLean
E. Naczynski
J. Ramsay

b) See the response to a) above.

c) See the response to b) above.

d)  Table 4: Impact of Enbridge’s Year 2000 to Year 2025 DSM Programs on Annual 
Demand for Natural Gas in GTA Project Influence Area. Please note that 2013 to 
2025 figures are forecasts only.

Please see response to Environmental Defence Interrogatory# 14 found at Exhibit     
I.A4.ED.14 for peak day and peak hour DSM impacts on natural gas consumption in 
the GTA Project Influence Area.  

e) Table 5: Impact of Enbridge’s Year 2000 to Year 2025 DSM Programs on Annual 
Demand for Natural Gas in Ontario. Please note that 2013 to 2025 figures are   
forecasts only.

Please see response to Environmental Defence Interrogatory #14 found at Exhibit
I.A4.EGD.ED.14 for peak day and peak hour DSM impacts on natural gas 
consumption in the Enbridge’s total franchise area. 

7



Filed:  2013-06-03
EB-2012-0451/EB-2012-0433/EB-2013-0074
Exhibit I.A4.EGD.ED.4
Page 1 of 2

Witnesses: F. Ahmad
M. Suarez

ENBRIDGE GAS DISTRIBUTION INC. RESPONSE TO 
ENVIRONMENTAL DEFENCE INTERROGATORY #4

INTERROGATORY

Issue A4: “What are the alternatives to the proposed facilities? Are any alternatives to 
the proposed facilities preferable to the proposed facilities?”

Reference: Ex. A, Tab 3, Schedule 4, page 4, Table 1

Please provide for each year from 2000 to 2025 inclusive Enbridge’s actual/forecast 
total number of residential, commercial, apartment and industrial customers in the GTA 
Project Influence Area.

RESPONSE
Total Customers by Sector

Apartment Commercial Industrial Residential
2004 4,424 68,606 4,773 777,117
2005 4,471 69,885 4,792 796,860
2006 4,497 71,388 4,798 816,062
2007 4,540 73,351 4,805 832,492
2008 4,543 74,848 4,807 849,520
2009 4,564 76,250 4,807 863,284
2010 4,600 77,449 4,812 873,205
2011 4,675 78,626 4,812 884,673
2012 4,701 79,543 4,816 893,936
2013 4,729 80,563 4,823 904,728
2014 4,803 81,718 4,824 916,831
2015 4,872 82,918 4,827 928,500
2016 4,943 84,208 4,830 940,776
2017 5,014 85,535 4,833 953,383
2018 5,083 86,785 4,835 966,418
2019 5,152 88,037 4,837 979,565
2020 5,220 89,288 4,839 992,896
2021 5,287 90,549 4,841 1,006,431

The Company uses multiple data management systems for specific purposes. The 
Company has not historically tracked information for sub-areas such as the GTA Project 
Influence Area.  To present historical information for the GTA Project Influence Area, 
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Filed:  2013-06-03
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Page 2 of 2

Witnesses: F. Ahmad
M. Suarez

customer numbers have been derived based on one or more data systems to determine 
the proportion of GTA Project Influence Area customers to the total customers within 
Areas 10, 20, and 30 in the franchise (within which the GTA Influence Area resides). 
Forecasts of customer growth for the GTA Influence Area are layered on derived 
historical numbers and are denoted in the shaded areas.  
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Filed: 2013-06-18
EB-2012-0451
Exhibit JT2.27
Page 1 of 5

Witness:  E. Naczynski

UNDERTAKING JT2.27

UNDERTAKING

TR 2, page 149

To provide declining average use trends per customer and per sector. Include equation 
used for regression

RESPONSE

The figures provided on the following pages illustrate the declining peak average usage
trends for each sector. The average peak hourly usage forecast was prepared by 
collecting five years of load gathering data and using lograrithmic trend lines.

5 years historical data: 2006, 2007, 2008, 2009, 2010 
4 types of customers: Apartment, Commercial, Industrial, Residential

Data has only been provided for 2006 to 2010 as Enbridge implemented a new load 
gathering system.  Prior to 2004, load gathering was completed on a legacy main frame 
system and the archived data is not readily accessible.  From 2004 to 2006 there were 
numerous changes in customer classifications which make year to year comparisons 
irrelevant due to changing base data.  The load presented excludes unbundled 
customers. A description of the load gathering process for network planning purposes 
can be found in the response to Environmental Defence Interrogatory #12 found at 
Exhibit I.A4.EGD.ED.12.
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Filed: 2013-06-18
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Page 2 of 5

Witness:  E. Naczynski

Apartment historical 
peak hour usage data

y = -7.609ln(x) + 107.48
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Witness:  E. Naczynski

Commercial 
historical peak hour 

usage data

y = -0.627ln(x) + 11.276
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Filed: 2013-06-18
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Witness:  E. Naczynski

Industrial historical 
peak hour usage data

y = -1.434ln(x) + 49.437
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Witness:  E. Naczynski

Residential historical 
peak hour usage data

y = -0.05ln(x) + 1.5607
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Updated:  2013-05-15
EB-2012-0451
Exhibit E
Tab 1
Schedule 1
Page 8 of 9
Plus Attachment

SUMMARY OF INPUTS

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Residential 12,277 12,607 13,034 13,148 13,331 13,535 13,748 13,748 13,748 13,748
Commercial 1,291 1,327 1,250 1,253 1,250 1,261 1,269 1,269 1,269 1,269
Apartment 71 71 69 69 68 67 67 67 67 67
Industrial 3 3 2 2 2 2 2 2 2 2
Total 13,642 14,008 14,355 14,472 14,651 14,865 15,086 15,086 15,086 15,086

Average Annual Volume per Customer
(103 m 3)

Residential 2.568
Commercial 20.230
Apartment 154.877
Industrial 109.481

(103 m 3) 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Residential 15,764 47,715 80,638 114,255 148,254 182,750 217,782 253,087 288,392 323,696 341,349
Commercial 13,058 39,540 65,606 90,924 116,242 141,640 167,231 192,903 218,575 244,247 257,083
Apartment 5,498 16,494 27,336 38,022 48,631 59,086 69,462 79,839 90,216 100,593 105,781
Industrial 164 493 766 985 1,204 1,423 1,642 1,861 2,080 2,299 2,409
Total 34,484 104,241 174,346 244,187 314,332 384,900 456,118 527,690 599,263 670,835 706,621

Note* 50% effectivity considered for the first year of customer additions 

($s) 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Total Savings 24,283,396 148,930,993 154,482,286 192,335,965 161,419,071 156,859,561 156,743,050 157,109,580 157,360,615 161,395,219 161,094,879

Incremental Customer Additions

Total  Cumulative Volumes*

Savings on Gas Transportation

15



Filed:  2013-06-03
EB-2012-0451/EB-2012-0433/EB-2013-0074
Exhibit I.A4.EGD.ED.5
Page 1 of 1
Plus Attachment

Witness:  E. Naczynski

ENBRIDGE GAS DISTRIBUTION INC. RESPONSE TO 
ENVIRONMENTAL DEFENCE INTERROGATORY #5

INTERROGATORY

Issue A4: “What are the alternatives to the proposed facilities? Are any alternatives to 
the proposed facilities preferable to the proposed facilities?”

Reference: Ex. A, Tab 3, Schedule 4, page 4, Table 1

Please provide for each year from 2000 to 2025 inclusive the actual/forecast total peak 
hour demands (TJ/hour) and average peak hour demands (GJ/hour) of Enbridge’s: a) 
residential; b) commercial; c) apartment; and d) industrial customers in the GTA Project 
Influence Area. Please also provide the total peak hour demands for all of these 
customers for each year from 2000 to 2025 inclusive. Please also provide a further 
breakdown of the commercial customers by subsets such as offices, retail, hospitals, 
schools, etc.

RESPONSE

Peak load by sector is not measured on an hourly or daily basis. The Company does 
derive some of this data for network planning purposes as per the response to 
Environmental Defence Interrogatory #12 found at Exhibit I.A4.EGD.ED.12.                     
The information provided below is the historical data as used for network planning.

Table 1 (please see attachment) provides a summary of the historical and forecast 
derived peak load in m3/hr from 2006 to 2025.   This table shows peak load by customer 
type for all customers in the GTA Project Influence Area.  

The Company does not have further breakdowns of the commercial sector for peak 
demand. 

Data has only been provided for 2006 onward as EGD implemented a new load 
gathering system.  Prior to 2004, load gathering was completed on a legacy main frame 
system and the archived data is not readily accessible.  From 2004 to 2006 there were 
numerous changes in customer classifications which make year to year comparisons 
irrelevant due to changing base data. The load presented excludes unbundled 
customers.  

The conversion from m3 to GJ as found in the EGD rate handbook is 37.69 MJ/m3

16



Table 1

2006 2007 2007 2008 2008 2009 2009 2010 2010 2011 2011 2012 2012 2013 2013 2014 2014 2015 2015 2016 2016 2017 2017 2018 2018 2019 2019 2020 2020 2021 2021 2022 2022 2023 2023 2024 2024 2025
Apartment 410758 414932 404701 400992 410716 424455 428717 432326 436452 440674 444881 448893 452855 456806 460711 464600 468490 472380 476270
Commercial 896792 900775 916271 905314 902621 1112231 1119742 1126892 1134299 1142224 1150310 1157861 1165411 1172925 1180485 1188071 1195658 1203244 1210830

Industrial 352178 358798 336968 311336 324351 184774 184791 184807 184906 185008 185052 185094 185135 185175 185229 185282 185335 185388 185442
Residential 1203076 1225376 1230241 1220411 1205503 1168523 1178633 1189248 1199433 1210117 1221059 1232348 1243700 1255174 1266791 1278559 1290326 1302094 1313862

TOTAL LOAD 2862804 2899882 2888182 2838054 2843190 2889984 2911883 2933273 2955090 2978023 3001302 3024197 3047102 3070080 3093216 3116513 3139810 3163107 3186403

PEAK LOAD (m3/hr)
Derived Historic Forecast
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Witness:  E. Naczynski

ENBRIDGE GAS DISTRIBUTION INC. RESPONSE TO 
ENVIRONMENTAL DEFENCE INTERROGATORY #9

INTERROGATORY

Issue A4: “What are the alternatives to the proposed facilities? Are any alternatives to 
the proposed facilities preferable to the proposed facilities?”

Reference: Ex. A, Tab 3, Schedule 4, pages 8 & 9 

Enbridge states that the “total forecast peak day demand, shown in Table 3, is the 
incremental load growth plus the load required by the existing customer base.”

a) Does Enbridge’s forecast assume that the demand from existing buildings will 
increase, decrease, or remain constant? Please explain why.

b) For each year from 2014 to 2025, please provide the forecast total peak hour 
demands (TJ/hour) and average peak hour demands (GJ/hour) from: a) the 
above-described incremental load growth from new customers, and b) Enbridge’s 
existing customer base in the GTA Project Influence Area. Please also break out 
your results by residential, commercial, apartment and industrial customers.

c) Please also provide the requested data in a table covering only the period from 
2015 to 2025. This will assist in comparing the data with Enbridge’s load forecast 
at Exhibit A, Tab 3, Schedule 4, which covers only the 2015 to 2025 period.

RESPONSE

a) The Company utilizes peak hour demand rather than annual demand for network 
planning purposes. Forecast peak hourly loads for existing customers are assumed 
to be constant for network planning. Incremental customers by sector are assumed 
to have lower peak hourly demands based on the year added as per the load 
gathering process described in the response to Environmental Defence 
Interrogatory #12 found at Exhibit I.A4.EGD.ED.12. Efficiency gains for the system 
as a whole are incorporated in the incremental peak demand through the reduction 
factor as per the response to Environmental Defence Interrogatory #13 found at                              
Exhibit I.A4.EGD.ED.13. 
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Target
customers

Commercial
landlords;
major
hospitals;
universities;
major hotels;
government

School
boards
(high
schools);
municipaliti
es; colleges;
large retail;
other
hospitals,
hotels etc

Other
retailers; long
term care
operators

Banks
(branches);
school
boards
(primary
schools);

The Apartment sector also has large buildings, large portfolio owners, and collaborative programs in
place (including the Federation of Housing Providers of Ontario, and the City of Toronto Tower Renewal
Office) so a similar model would apply. A s.

Lower penetration rates are projected in the model for Residential and Industry, but the principles of
performance based conservation may be useful in these sectors as well.

4.2 Finding and Fixing Inefficiencies

Identifying and addressing inefficiencies requires a savings focused approach to DSM. Trained people
with similar skill sets to energy analysts, commissioning agents and energy efficiency engineers focused
on getting to energy savings as quickly as possible are needed to work with building operation staff.
Outcomes based strategies and incentives prioritize scheduling optimization, ventilation and air flow
testing and savings opportunities that use lower cost technology such as zone dampers and variable
frequency drives. These typically can be implemented quickly and have short paybacks.

Part Five Enbridge Peak Demand Forecast Model

5.1 Assessment of Enbridge’s Load Growth Forecast Model
Enbridge’s argument for a proposed new pipeline to serve the GTA is partially based on the need for
additional capacity to meet increased peak hourly demand. To support this, they provided a Peak Load
Growth Forecast discounted for gas savings from DSM programs. Due to the short length of review
time, we are unable to provide a complete assessment of the load forecast but have the following
observations:

EB-2012-0451, EB-2012-0433, EB-2013-0074
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a. Insufficient trend information to base projection

Figure 13 Peak Demand Trends

The derived historic peak demand (weather normalized to 41HDD)11 from between 2007 and 2012
shows no net growth overall. However, Enbridge’s forecast indicates an increase in demand. This is
consistent with a shorter data period (2010 to 2012). Given the erratic growth patterns within the
Industrial and Commercial sectors during this time, three years would seem insufficient to base a
forecast upon. 12

As illustrated below, the industrial sector demand dropped by 43% between 2011 and 2012 while the
commercial sector demand increased by 23% in the same period with no significant increase in the
number of customers. Overall there was little total demand growth. This would indicate the difficulty in
forecasting future growth based on so little trend data.

Table 2 Number of Customers by Sector (historical)

Apartment Commercial Industrial Residential Total
m3/hr m3/hr m3/hr m3/hr m3/hr

2007 410,758 896,792 352,178 1,203,076 2,862,804
2008 414,932 900,775 358,798 1,225,376 2,899,881
2009 404,701 916,271 336,968 1,230,241 2,888,181
2010 400,992 905,314 311,336 1,220,411 2,838,053
2011 410,716 902,621 324,351 1,205,503 2,843,191
2012 424,455 1,112,231 184,774 1,168,523 2,889,983

b. Forecast inconsistent with historical peak demand trends
Based on historical annual demand trends, demand has been declining over the past decade but
Enbridge has forecast substantial demand growth in the future. As can be seen in the graph below, it

                                                     
11 Exhibit I.A4.EGD.ED3
12 EXHIBIT I.A4.EGD.EGC.ED.3
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appears Enbridge provided total GTA annual demand data from two sources. The green line is from
actual volumes13 and the red is measured at the gate station14. Neither indicates a growth in demand,
while the annual demand is forecast to grow consistently. During the historical period (2004 to 2012)
the growth rate of the number of customers is similar to the forecasted customer growth rate, yet there
was no peak demand growth. Enbridge uses linear interpolation between annual consumption to derive
peak hourly data, which supports the correlation between annual volume and peak hourly demand.
Based on this, there is no historical correlation between an increase in number of customers and
significant peak demand growth as forecast.

Figure 14 Annual Demand Trends historic and forecast

c. Inaccurate application of the discount factor
The application of the discount factor in the Enbridge Load Growth Forecast model appears to be
misleading. The DSM forecast of 12 103m3/hr reduction each year is 0.4% of the peak hourly load in GTA.
The 35% discount factor is applied on the incremental new customer growth rate of 1.2% (35 103m3/hr)
each year, to account for the DSM load reduction over the entire existing building stock. This leads to
the misunderstanding that no amount of DSM could offset growth, since even if a 99% discount is
applied there will still be a positive growth trend.

It would be more accurate to apply the discount factor directly to the total peak load. The Performance
based DSM model proposed in this report applies it this way, and if DSM reaches 3 times the current
level there will be no net growth.

                                                     
13 JT2.36 using “actual volumes from Franchise Areas 10, 20, 30 from the billing system to proxy for volumes in the
GTA Project Influence Area” for the historical information, and the “2013 Board approved average use were
applied to GTA Project influence area customer growth forecasts to project total annual demands”
14 Exhibit I.A4.EGD.ED.25, “measured at the gate station”
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ENBRIDGE GAS DISTRIBUTION INC. RESPONSE TO 
ENVIRONMENTAL DEFENCE INTERROGATORY #14

INTERROGATORY

Issue A4: “What are the alternatives to the proposed facilities? Are any alternatives to 
the proposed facilities preferable to the proposed facilities?”

Reference: Ex. A, Tab 3, Schedule 4, page 8

a) For each year from 2014 to 2025 inclusive, please state the forecast impact of 
DSM on peak hourly demand and total annual demand in the GTA Project 
Influence Area, both yearly and cumulative, based on the “reduction factor” used 
by Enbridge in its forecast. For each year, please also estimate Enbridge’s DSM 
budget needed to achieve the DSM reductions assumed in the forecast.

b) Please state the amount of DSM, in addition to that assumed in Enbridge’s 
forecast, that would be needed to meet Enbridge’s customers’ needs in the GTA 
Project Influence Area in each year from 2014 to 2025 inclusive (i.e. to ensure that 
minimum system requirements with respect to capacity and pressure are met) 
without the proposed new Enbridge pipelines.

c) Has Enbridge estimated the potential for incremental DSM in addition to the 
amount assumed in its forecast? If yes, please state this potential for each year 
from 2014 to 2025 inclusive. Please also provide all the reports, studies and 
analyses that support these estimates and state when this research was 
commenced and was completed.

d) For each of the above, please also provide the requested data in a table or tables 
covering only the period from 2015 to 2025. This will assist in comparing the data 
with Enbridge’s load forecast at Exhibit A, Tab 3, Schedule 4, which covers only 
the 2015 to 2025 period

RESPONSE

a) Enbridge reports DSM using annual figures and does not communicate, measure, or 
interpret DSM reductions on a peak day or peak hour basis. For illustrative 
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purposes, the Company has converted its annual results into peak hour and peak 
day reductions using several theoretical assumptions.  The assumptions include: 

- the use of a linear conversion ratio to derive peak day from annual figures and 
peak hour from peak day;
o In practice the conversion ratio will not be linear and will vary between DSM 

measures and customer segments
- the use of a factor to apportion the amount of the whole franchise-wide DSM

which is attributable to the GTA Project Influence Area; and 
- static cost effectiveness as conservation budgets increase (i.e. each incremental 

m3 saved is priced at the same as the first m3).

Because of the theoretical and simplified nature of the assumptions built into the 
numbers, the charts below should only be used to illustrate the relative magnitude of 
the data.  

As shown in the GTA Project Influence Area DSM table above, the impact of the 
Company’s forecasted 2014 DSM reduction on peak hour demand is 12 103m3/hr.

In comparison, the peak load demand reduction as calculated using the reduction 
factor impact is 13 103m3/hr.
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b) In the table below are estimates of the DSM reductions that would be necessary in 
the GTA Project Influence Area in order to meet the Company’s customers’ growth 
needs from 2014 to 2025 inclusive (i.e. to meet a ‘growth only’ scenario) without the 
pipelines proposed, holding all other factors constant.

Enbridge asserts that the enormous DSM reductions required to meet customers’ 
needs without the proposed pipeline far exceed any realistic or achievable level.  

The data below assumes that the realm of available natural gas savings in the GTA 
Project Influence Area is unlimited and that cost effectiveness is static.  The 
Company knows this not to be the case.  Furthermore, significant portions of the 
Company’s results are achieved through industrial customers of whom there are 
limited quantities.  It is for these reasons among others that conservation was 
discounted as a non-viable option to offset the GTA Project. 

c) The Company completed a DSM Potential Study in 2009.  (The study commenced 
in 2008.)  The Potential Study covered the period 2008 through 2017 using the 
base year of 2007.  The Study Report was filed with the 2012 DSM Plan (EB-2011-
0295, Exhibit B, Tab 2, Schedule 7).  

d) Please see the table above for 2015 to 2025.

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

77,811 77,811 77,811 77,811 77,811 77,811 77,811 77,811 77,811 77,811 77,811 77,811

153,860 153,860 153,860 153,860 153,860 153,860 153,860 153,860 153,860 153,860 153,860 153,860

Yearly $66,697,115 $68,031,057 $69,391,679 $70,779,512 $72,195,102 $73,639,004 $75,111,785 $76,614,020 $78,146,301 $79,709,227 $81,303,411 $82,929,479

Cumulatively $66,697,115 $134,728,173 $204,119,851 $274,899,363 $347,094,466 $420,733,470 $495,845,255 $572,459,275 $650,605,576 $730,314,802 $811,618,214 $894,547,693

DSM Required to Offset Growth in the GTA Project 
Influence Area

Additional Annual DSM Needed in GTA (103m3)

Total Franchise-wide Annual DSM Needed (103m3)

Total DSM Budget Needed
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Figure 33:  Development projects received by the City of Toronto  

(2007 to 2011, yet to be built) 

Load Growth 

9. Pipelines and facilities are sized based on the forecasted total peak hourly 

consumption, which is calculated from the customer additions forecast and the peak 

hourly consumption estimate.  For each municipality identified in the Influence Area, 

the peak hourly consumption estimate was calculated for each customer type based 

3 “Profile Toronto”, October 2012 Issue. The location of Station B is overlaid on the figure.
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on the five years of historical peak hour consumption.  The data was regressed with 

temperature information to determine peak hourly gas consumption at a 41 DD.  A 

reduction factor was then applied to account for efficiency gains through Demand 

Side Management (“DSM”) and customer losses through building demolition.  Large 

volume customers, such as power plants, are evaluated on an individual basis to 

determine replacement capacity requirements and therefore excluded from the 

customer additions forecast.  The calculated peak hourly consumption value for 

each customer sector for each municipality was applied to customer additions 

forecast.

10. The total forecast peak day demand, shown in Table 3, is the incremental load 

growth plus the load required by the existing customer base.   Gas demand and 

supply is further described in Exhibit A, Tab 3, Schedule 5. 
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Witness:  C. Fernandes

UNDERTAKING JT2.29
UNDERTAKING

TR 2, page 156

To advise how EGD’s 0.65 reduction function was calculated with an explanation 
discussing all the factors it considers including DSM.

RESPONSE

There are a number of factors that influence peak load on the distribution system over 
time. Some factors, such as GDP growth or a trend to larger buildings which are taller 
and denser than historical multi-residential construction, would tend to push the peak 
load higher. Other factors, such as energy efficiency improvements to the existing 
building stock or installed base of equipment, or changes to Building Codes on new 
construction and renovations, would be expected to decrease peak load. The Company 
forecast includes all of the above items.

The Company did a comparison of the load growth forecast (aggregated by sector, by 
geography, over the project forecast horizon as explained in the response to
Environmental Defence Interrogatory #12 found at Exhibit I.A4.EGD.ED.12) to the 
historical send-out trend on peak day normalized to design conditions. As a result the 
Company applied a reduction to the forecast of increased peak system loads. The 
reduction factor captures the impact of all of the factors listed above across the existing 
and incremental loads. 

The table below shows the comparison of the previous period normalized peak day 
demand for the GTA Project Influence Area and the forecast without and with the 
reduction factor that was included in the project forecast.

Period # of Years Total Growth
(GJ/d)

Total Growth
(%)

1999-2012 1 13 406,923 19.5
2013-2025 forecast 
(No reduction factor)

13 334,736 13.9

2013-2025 forecast
(with reduction factor)

13 217,578 9.0

1 - Normalized peak day demand regression on customer count
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INTRODUCTION: WHY GO GREEN?

Scientists, and most notably, the United Nations Intergovernmental Panel on
Climate Change (IPCC) have shown that the earth’s climate is changing
dramatically, and human industrial activity and the burning of fossil fuels are
largely to blame. Before the Industrial Revolution, the carbon dioxide (CO2)
concentration in the earth’s atmosphere was about 280 parts per million.

We are now at about 380 parts per million. At 380 parts per million, coral reefs
are dying, glaciers are melting, seas are rising and an estimated 35,000 people
died in the 2003 European heat wave. According to the IPCC, without significant
action to reduce emissions, CO2 concentrations may reach 750 parts per million
this century.

Partly, this is because molecules of CO2 remain in the atmosphere for up to 200
years. Which means the CO2 molecules produced by the first cars, the Wright
brothers’ plane and the first coal-fired electricity plants may still be airborne.

Climate change is a crisis we caused together, and a responsibility we all share,
together. So it’s important we act, not only because we can’t ignore the science,
not only because we bear the responsibility, and not only because we have an
obligation to our children.

We must also act, because this environmental crisis is also an economic
opportunity. As a province with a strong manufacturing sector, plenty of natural
resources, and a smart, educated, skilled workforce, there are opportunities for
Ontario.

We don’t have to choose between a strong economy and a healthy environment.
Faced with the challenge of climate change, the only way to have a strong
economy is to go green. And the only way to go green is to have a strong
economy.

Go Green: Ontario’s Action Plan on Climate Change is Ontario’s greenprint for
creating solutions, here, together. The time for imagining is over. Ontario is going
green – now.

GO GREEN:
ONTARIO’S ACTION PLAN ON CLIMATE CHANGE
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ONTARIO’S ACTION PLAN

Go Green: Ontario’s Action Plan on Climate Change includes some of the most
comprehensive, forward-looking steps on the environment that Ontario has ever
contemplated.

We’re setting firm targets and goals that we will meet together — not only for the
distant future, but for right now, too.

Go Green will improve the way we live and travel in southern and central Ontario,
the way we heat and light our homes, and the way we encourage and support
businesses and industries that think green.

Through Go Green, your government is making green choices. But this plan will
also enable everyone to make better, greener choices that will save money and
help the economy. It will give Ontario’s businesses the tools they need to go
green and thrive – and offer opportunities for new, green business to take root
and grow in our province.

Go Green is a five-point action plan:

• Green Targets – We have set short-, medium- and long-term targets for
reducing Ontario’s greenhouse gas emissions, starting now and
continuing through mid-century. And we’re setting out the measures to
achieve these targets – new regulations, conservation, a phase-out of
coal-fired power plants and much more renewable energy. From phasing
out inefficient light bulbs to rebates for energy audits to provincial sales tax
breaks for energy efficient products, there are new programs and
incentives for Ontario consumers, businesses, and municipalities to get
green.

• MoveOntario 2020 – We’re launching the largest transit investment in
Canadian history – a $17.5 billion plan that includes 52 rapid transit
projects in the GTA and Hamilton, the country’s largest urban area. It calls
for 902 kilometres of new or improved rapid transit, creating 175,000 jobs
during construction.

• Creating Jobs by Going Green – The Next Generation Jobs Fund, a
new $650-million program, will secure the next generation of high-paying
jobs for Ontarians by supporting businesses’ commercial development,
use and sale of clean and green technologies and businesses right here
in Ontario.

• Green Power – A $150 million investment will help Ontario homeowners
fight climate change, conserve energy and adopt green technologies. In
addition to a world leading standard offer for renewable energy, we have
set long-term targets to double the amount of electricity from renewable

34



Go Green Booklet 5

sources by 2025. In the short term we have gone from 10 to nearly 700
windmills, in place or planned. And we now have a standard offer for
clean energy to enable power users to improve their efficiency through
cogeneration (combined heat and power electricity production). We are
removing other barriers that prevent more widespread use of
cogeneration.

• Grow Green – In addition to the Greenbelt Act, which ensures there will
always be nature and open spaces around our most populated areas, 50
million new trees will be planted in southern Ontario by 2020. Under the
Places to Grow Act, we are growing more sustainable, energy-efficient,
transit-friendly communities and we are setting strong targets to make
sure we are achieving our goals. We’re also bringing in new programs to
promote locally grown Ontario food – the best in the world.
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ONTARIO’S GREEN TARGETS

Go Green: Ontario’s Action Plan on Climate Change sets ambitious but realistic
targets:

These reduction targets won’t be easy to achieve, but they are achievable – and
they’re worth it. These targets put Ontario among the leaders in addressing
climate change. No place in Canada is committed to producing more real
reductions than Ontario.

If the federal government does its part by introducing an emissions trading
system for industry compatible with other markets — an effective regime with real
caps on emissions, real reductions over time and with the same 1990 baseline
used by most of the international community — Ontario will achieve these targets
even sooner.

Together, we will reduce Ontario’s greenhouse gas emissions to 6 per cent below
1990 levels by 2014 – a reduction of 61 megatonnes relative to business-as-usual.

By 2020 Ontario will reduce greenhouse gas emissions to 15 per cent below 1990
levels – a reduction of 99 megatonnes relative to business-as-usual.

By 2050 we will reduce greenhouse gas emissions to 80 per cent below 1990 levels.
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Introduction
This technical appendix provides details on the province’s greenhouse gas (GHG) emissions and changes in 
emission levels since 1990.1 In addition, it also provides an update on the province’s forecasted emission levels 
out to 2020, including the impact of policies on progress toward the province’s emission targets.

How Ontario Measures its GHG Emissions

Ontario’s definition of GHG emissions aligns with the definitions used to prepare Environment Canada’s 
National Inventory Report 1990–2010: Greenhouse Gas Sources and Sinks in Canada (NIR), published 
in April, 2012. Each year, Environment Canada submits its updated NIR to the United Nations Framework 
Convention on Climate Change (UNFCCC) Secretariat. Historical GHG emissions in this progress report 
are taken from the latest NIR, which covers the period from 1990 to 2010. The data cover most activities in 
Ontario’s economy that influence GHGs but do not include impacts relating to land use and forestry at this 
time. The NIR is organized into numerous categories that are defined by UNFCCC reporting protocols and 
therefore do not match categorizations by other sources of economic, industrial, energy and emissions data. 
For this appendix, the categories are rolled up into six key economic sectors (see Table 1).

TABLE 1
ONTARIO EMISSION SECTOR DESCRIPTIONS

ECONOMIC 
SECTOR DESCRIPTION

Transportation Emissions from the consumption of fossil fuels such as diesel, gasoline and propane 
consumed by passenger and commercial vehicles including road, rail, marine and air travel

Industry

Emissions from industrial processes and the use of fossil fuels such as coke, natural gas 
and coal are produced from a range of industries including mining, oil and gas extraction, 
manufacturing, mineral and chemical production, construction and paper and wood products 
production

Buildings Emissions from the use of fossil fuels such as natural gas in residential, commercial and 
institutional buildings for heating and water

Electricity Emissions from electricity and heat generation produced from the combustion of fossil fuels 
such as coal and natural gas

Agriculture Emissions generated by enteric fermentation, manure management and fertilizer application

Waste Emissions generated by solid waste disposal on land, wastewater handling and waste 
incineration

NB: Emissions from the pipeline transportation of petroleum products are included in the Industry sector.

1 All figures in this appendix are rounded, which may therefore not produce the exact results indicated for totals, ratios, etc.

Technical Appendix A
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Changes in NIR

Environment Canada is continually working to refine the data and methods used to estimate national and 
provincial emissions. These refinements often lead to re-calculation of GHG emission estimates for the whole 
time period of the NIR, dating back to 1990. This means that our 1990 base year emissions and historical 
trends can change from year to year, influencing our emission forecasts and the assessment of our progress 
to targets. These changes are well documented in the NIR and are typically minor but in recent years, some 
changes in the industrial sector methods have had a pronounced impact on Ontario emission estimates.

Sources of Ontario’s GHG Emissions

GHG emissions result from virtually all aspects of Ontario’s society and economy but primarily from how we 
produce and consume energy. Ontario’s 2010 emissions are estimated to have been 171 megatonnes (Mt) of 
carbon dioxide equivalent (CO2 eq), with sectoral shares shown in Figure 1.

FIGURE 1
2010 GHG EMISSIONS BY SECTOR

Industry 26.0%

Electricity and Heat Generation 11.6%

Residential Buildings 10.8%

Agriculture and Waste Non-Energy 10.5%

C&I Buildings 6.3%

Transportation 34.9%
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Long-Term Trends in Ontario’s Emissions (1990–2010)

Between 1990 and 2010, Ontario’s total annual emissions dropped by three per cent, from 176 Mt of CO2 eq 
to 171 Mt of CO2 eq. Figure 2 shows that, while total emissions increased fairly steadily in the first half of this 
period, more recent annual emission levels have fluctuated in response to changes in the economy, weather, 
energy demand and technologies used by industry, electricity generation, transportation, and consumer products.

FIGURE 2
ONTARIO’S GHG EMISSIONS, 1990–2010
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In contrast to Ontario’s stable to declining emissions, the national trend is increasing emissions. In 
2010, Canada’s GHG emissions totalled2 695 Mt CO2 eq, which represents an increase of 18 per 
cent since 1990. However, increases since 1990 have varied significantly across Canada. Similar to 
Ontario, Quebec’s emissions decreased by two per cent while Saskatchewan realized the highest 
increase in emissions (67 per cent) (see Figure 3). In absolute emissions since 1990, the most 
growth has occurred in Alberta (68 Mt) while the greatest decrease has occurred in Ontario (5 Mt).

FIGURE 3
TERRITORIAL AND PROVINCIAL GHG EMISSIONS, 1990 AND 2010
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2 In June 2012, British Columbia released their Greenhouse Gas Inventory Report 2010, in which they identified a 
significant discrepancy in the “Fossil Fuel Production and Refining” line item of the 1990-2010 NIR. As the discrepancy 
was due to a data automation issue that was not identified before the NIR was published, this appendix uses a revised 
estimate for B.C. (and therefore total Canadian) emissions: an increase of 3037.5 kiltotonnes CO2 eq in 2010.
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TABLE 2
EMISSION CHANGES BY SECTOR (ONTARIO)

ECONOMIC 
SECTOR DESCRIPTION

Transportation

1990: 45.5 Mt

2010: 59.8 Mt

Change: +31%

Road transportation was responsible for the greatest increase in Ontario’s emissions 
between 1990 and 2010. This long-term increase can be attributed to 30 per cent growth 
in the on-road vehicle population and the increased consumer preference for SUVs, vans 
and pick-ups (which more than doubled over this period) over smaller passenger vehicles. 
Higher emissions also reflect the national trend toward just-in-time delivery, requiring more 
transportation per product.

Industry

1990: 63.2 Mt

2010: 44.5 Mt

Change: -30%

Significant improvements in energy efficiency since 1990 have resulted in greenhouse gas 
reductions as industries responded to increased energy costs and global competitiveness.

Buildings

1990: 26.3 Mt

2010: 29.2 Mt

Change: +11%

Long-term increases in this sector are due to economic changes and population growth. 
Emissions from commercial and institutional buildings have increased 18 per cent due to a 
shift in the provincial economy from a manufacturing base to a diversified service industry 
including finance, insurance and real estate. Residential emissions increased by seven 
per cent while the population increased by 28 per cent.

Electricity

1990: 25.1 Mt

2010: 19.8 Mt

Change: -21%

Emissions in Ontario’s electricity and heat generation sector grew between 1990 and 2000 
(an increase of approximately 70 per cent). Significant decreases after 2007 (40 per cent 
by 2010) have been achieved primarily through the phasing out of coal-fired generation, 
increasing of renewables and conservation initiatives in the industrial, residential and 
commercial sectors. 

Agriculture

1990: 10.0 Mt

2010: 10.3 Mt

Change: +4%

Emissions from agriculture have remained relatively constant with slight fluctuations resulting 
from a combination of changing tilling and nutrient management techniques and livestock 
levels.

Waste

1990: 6.2 Mt

2010: 7.6 Mt

Change: +24%

Waste emissions increased primarily due to increases in landfill gas which is generated from 
waste disposed in landfill sites both recently and in past decades.
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It is important to note that, while Ontario’s total emissions decreased by three per cent between 1990 and 
2010, both emissions per capita and emissions for each dollar of real Gross Domestic Production (GDP) have 
declined by a much greater amount (24 percent and 38 per cent respectively; see Figure 4). This indicates 
an ongoing trend towards a lower-carbon economy and society, which our modelling suggests will continue.

FIGURE 4
EMISSION INTENSITIES INDICES
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Ontario’s intensities are significantly lower than most provinces. Table 3 shows 2010 emissions per capita and 
per dollar of real GDP across Canada.

TABLE 3
PROVINCIAL/TERRITORIAL GHG INTENSITIES

PROVINCE/
TERRITORY

GHG INTENSITY 
(Mt/$B GDP)

RANK 
(GHG INTENSITY)

GHG PER CAPITA 
(t/CAPITA)

RANK 
(GHG PER CAPITA)

YT, NWT, NU 0.18 1 18.99 7

QC 0.34 2 10.37 1

ON 0.37 3 12.95 2

BC 0.41 4 13.04 3

MB 0.53 5 16.05 5

PE 0.57 6 13.67 4

NL 0.59 7 17.33 6

NS 0.79 8 21.54 8

NB 0.88 9 24.68 9

AB 1.55 10 62.70 10

SK 2.12 11 69.05 11

NB: GDP is measured in 1997 dollars.

Short-Term Trends in Ontario’s Emissions (2007–2010)

Between 2007 (when the Climate Change Action Plan was first released) and 2010, Ontario’s emissions 
decreased by 14 per cent — a decline of 29 Mt. Table 4 shows emissions decreased across all major sectors. The 
electricity sector saw a 40 per cent reduction in emissions, the largest decrease. The second largest decrease 
was in the industrial sector where emissions fell by 23 per cent. These reductions are largely attributable to 
reduced coal-fired electricity generation and a decline in both output and emission intensity in energy-intensive 
industries. Both residential and commercial buildings also reduced their emissions from heating, despite 
increases in total floor space. This is due to ongoing successful natural gas demand management programs, 
and the residential retrofit program; however, economic activity likely affected these emissions as well.
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TABLE 4
CHANGES IN ONTARIO’S EMISSIONS (2007–2010) 
(MT CO2 EQ)

SECTOR 2007 2010 VARIATION (2007–2010)

Transportation 58.0 59.8 3%

Industrial 58.0 44.5 -23%

Buildings 33.0 29.2 -12%

Electricity 33.0 19.8 -40%

Agriculture 10.0 10.3 4%

Waste 7.9 7.6 -4%

Total 200.0 171.3 -14%

Emission Modelling Overview

Reporting on the progress of Climate Change Action Plan initiatives and projecting future GHG emissions 
are essential to understanding Ontario’s progress towards meeting its action plan targets. It should be noted, 
that emission forecasts are only one measure of progress on climate change actions. Decarbonization is 
achieved through steady, ongoing reductions in the key drivers of energy use (particularly fossil fuels) and non-
energy emissions. Incremental progress in these areas is best assessed by looking at a variety of indicators 
— quantitative ones like emission forecasts, but also changes in emission intensities, building densities, vehicle 
kilometres travelled, etc. — along with qualitative assessments of the nature and resilience of socioeconomic 
changes. Finally, most of the important initiatives (public transit infrastructure, building energy efficiency, 
vehicle efficiency improvements, and land use) take decades until their peak impacts are felt.

Ontario’s approach to modelling GHG emissions is updated periodically to incorporate the latest data available 
and refinements based on best practices. In addition, the projections of emission reductions are adjusted 
as required to incorporate changes to programs or policies. This modelling uses the most recent NIR data 
(April 2012) from Environment Canada and economic and demographic forecasts from February 2012 by 
Informetrica.

This information was used to create:

1. A Business-as-Usual (BAU) projection — a projection that assumes underlying historical emission trends 
continue (excluding the anticipated future impact of emission reduction initiatives, both planned and already 
underway), while taking account of the current economic outlook for Ontario;

2. A Climate Change Action Plan projection — a projection that includes the anticipated future impact of 
emission reduction initiatives (both those that are underway and those that are committed to and sufficiently 
developed to reasonably estimate their impacts).
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Third-Party Validation

To provide confidence in the province’s long-term forecasts, Ontario has had its emissions forecasting 
methodology and assumptions validated by an independent third party. In 2009, Ontario was the first jurisdiction 
to undertake a validation of its forward-looking emission reduction forecasts. The process of completing a 
validation is intended to ensure that the methodologies, data sources and assumptions used to develop the 
projected GHG emissions under the action plan are reasonable and align with best practices where available. 
For this report, Ontario retained Navius Research Inc., who concluded that Ontario’s estimates are a fair 
representation of those expected using current best practices in GHG emissions forecasting and evaluation of 
GHG mitigation programs (see Appendix C for assurance statement). 

Updated Emissions Projection

Since the release of the last climate change progress report, the province’s emission forecasting model has 
been updated to reflect the best available information.

The government is now projecting that the suite of initiatives will achieve approximately 90 per 
cent of the reductions needed to meet the 2014 target. The forecasts show a slight improvement over 
those in the last report (see Table 5). Changes in forecasted emissions reflect revisions to modelling3, changes 
to the BAU scenario (see below) and new data on program participation and effectiveness.

TABLE 5
PROGRESS TO TARGETS

2012 REPORT 2014 2020

Projected Reductions (Mt) 31 42

Progress to Target 91% 60%

Gap (Mt) 3 28

2011 REPORT 2014 2020

Projected Reductions (Mt) 27 39

Progress to Target 88% 57%

Gap (Mt) 4 30

Updating the BAU

The province’s BAU scenario has been updated to reflect more recent emission and energy use data, revisions to 
historical data from Environment Canada and Natural Resources Canada, revised economic and demographic 
forecasts and refinements to the underlying model.

3 The most significant methodological change was in how ethanol in blended gasoline is both reported and forecast. In 
the last report, the NIR data used did not account for ethanol in motor gasoline and the model did not forecast emission 
reductions from higher ethanol blending due to Ontario’s ethanol regulation (although in place at the time). A change 
to using an average of historical emission factors of coal in generating electricity also significantly increased the BAU 
emissions from electricity, as recommended by the validator.
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FIGURE 5
FORECASTED GHG EMISSIONS
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Initiative Impacts

The province’s suite of initiatives represent a combination of distinct GHG reduction efforts, such as provincial 
regulation requiring methane from landfills to be captured, and clusters of related efforts aimed at achieving a 
common goal, such as the phase-out of coal-fired electricity generation and related renewable generation and 
conservation activities. The initiatives cross all of the emission sources and economic sectors and represent 
a blend of short-, medium- and long-term emission reductions. The initiatives include activities that are both 
within and outside the direct control of the Ontario government and include federal policies that are closely 
interrelated with provincial initiatives.
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TABLE 6
EMISSION REDUCTIONS BY INITIATIVE (SECTOR TOTALS)

SECTOR INITIATIVE PROJECTED REDUCTIONS (MT)
2014 2020

Transportation

Plan for the Greater Golden Horseshoe4

Vehicle Programs

1.9 3.9

Industry 0.6 1.0

Buildings 1.6 2.9

Electricity Tariff; residential, commercial and industrial conservation 
programs; and related electricity policies

24.8 31.6

Agriculture and 
Waste 1.8 2.0

 All initiatives 30.6 41.3

NB Emission reductions for all initiatives together may differ from the sum of individual initiative reductions due to 
interaction between them.

Phasing out coal-fired electricity generation and replacing it with renewable power, natural gas, refurbished 
nuclear and energy conservation has by far the largest impact in the near future (see Figure 7). After 2020, 
however, impacts from initiatives in the transportation and building sectors will increase relative to those from 
the electricity sector because of the time required for construction (transit projects) and turnover (vehicle 
fleets, housing stock).

4 The regional transportation plan is an official long-term plan, produced by Metrolinx. However, capital projects are 
approved and funded individually as the plan is implemented over 25 years and may be subject to change. Therefore, 
modelling for this initiative is inherently more uncertain than for other initiatives.
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FIGURE 7
REDUCTIONS BY SOURCE
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Uncertainty

The reductions presented in this report, linked to the government’s GHG emission reduction measures, are 
based on a single set of economic, demographic, energy, and policy assumptions. As with any modelling of this 
kind, there are significant uncertainties inherent in this projection.

As a rough example, if in 2020 both real GDP and population were one per cent higher than forecasted, the 
projected non-electricity emissions would be approximately 1.5 Mt greater (almost one per cent of non-electricity 
emissions). This change is a generalized effect. The increase could be significantly higher or lower depending, 
for example, on whether energy-intensive manufacturing output is higher than the service sector. Electricity 
emissions are sensitive to weather — more frequent hot summer afternoons (especially combined with higher 
GDP) would increase emissions much further. 
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PURPOSE, NEED, AND TIMING 

Introduction

1. The intent of this section is to provide a summary of the purpose of the GTA 

Project and the needs met through the construction of the proposed facilities.  In 

Exhibit A, Tab 3, Schedule 8, the justification for bringing forth the GTA Project 

Application for Leave to Construct to the Ontario Energy Board (the “Board”) at this 

time will be discussed.   

2. Segments A and B are described in detail at Exhibit A, Tab 3, Schedule 6.

The existing Extra High Pressure (“XHP”) infrastructure is further described in 

Exhibit A, Tab 3, Schedule 2.  The GTA Project Influence Area is later described in 

Exhibit A, Tab 3, Schedule 4.  An overview map of the XHP distribution system 

with the proposed GTA Project facilities is provided in Figure 1.  Major pipelines 

discussed in this Application are also noted on the map, which includes the NPS 

36 “Parkway North”, NPS 36 Mississauga Southern Link (“MSL”), NPS 30  

“Don Valley”, and the NPS 26 lines. 

Purpose and Need 

3. The GTA Project has multiple purposes intended to address multiple needs.  At the 

highest level, the purpose of the GTA Project is to reinforce the XHP system to 

manage operational risks and meet growth needs, in a prudent manner.  The 

specific elements are detailed below. 

4. The GTA Project will: 

a. Meet customer growth requirements over the period from 2015 to 

2025 by reinforcing the XHP distribution network; 
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b. Reduce operational risks and enhance safety and reliability by: 

i. Improving diversity and flexibility of the distribution system 

through additional looping of single feed XHP lines and 

providing additional supply sources for the major XHP lines 

in the GTA Project Influence Area; and 

ii. Providing the ability to lower pressures on key supply lines;  

c. Provide entry point diversity by reducing the dependence upon 

Parkway Gate Station which currently provides more than 50% of 

the supply to the GTA Project Influence Area and does not have 

alternate means of supply; and 

d. Improve supply chain diversity, reduce upstream supply risks and 

reduce gas supply costs over the period 2015 to 2025.  

5. The following evidence will discuss each of the above elements.  Table 1 on the 

following page provides a summary of the nature of the benefits associated with 

each element of the GTA Project.  
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ENBRIDGE GAS DISTRIBUTION INC. RESPONSE TO 
ENVIRONMENTAL DEFENCE INTERROGATORY #34

INTERROGATORY

Interrogatory No. A.1-ED-34 Reference: Ex. A, Tab 3, Schedule 1, Page 5 & 6

The second purpose for the project is described at pages 5 and 6 of Exhibit A, Tab 3, 
Schedule 1, and is summarized as follows at page 2:

“4. The GTA Project will: …

b. Reduce operational risks and enhance safety and reliability by:

i. Improving diversity and flexibility of the distribution system 
through additional looping of single feed XHP lines and providing 
additional supply sources for the major XHP lines in the GTA 
Project Influence Area; and

ii. Providing the ability to lower pressures on key supply lines;”

a) Please identify and describe all minimum system standards relating to operational 
risks, safety, and reliability that Enbridge will fail to meet if this project is not built.

b) If customer growth requirements could be completely met through DSM 
alternatives, would the project be necessary to meet minimum system standards 
relating to operational risks, safety, and reliability? Please explain your answer and 
identify and describe any such minimum system standards.

c) If customer growth requirements could be completely met through DSM 
alternatives, could certain portions of the project be avoided or deferred while still
meeting minimum system standards relating to operational risks, safety, and 
reliability? Please explain and justify your answer.

RESPONSE

(a) Enbridge operates all of its pipelines facilities to meet or exceed minimum codes, 
regulations, and standards. There are no minimum standards relating to 
operational risk, safety and reliability that will not be met if this project does not 
proceed.  
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(b) The Company does not believe that load growth can be met through efficiency 
gains, please refer to Environmental Defense Interrogatory #20 at Exhibit 
I.A4.EGD.ED.20. The project is not justified based on meeting minimum safety 
standards. The project addresses many needs as identified in Exhibit A, Tab 3, 
Schedule 1, Paragraph 4 of the pre-filed evidence. With regards to operational risk 
and safety specifically, the TSSA recently released the Oil and Gas Pipeline 
Systems Code Adoption Document Amendment FS-196-12 which directs companies 
such as Enbridge to implement risk reduction activities for higher risk assets.  This 
project is consistent with the directives of the Code Adoption Document.

(c) The Company does not believe that load growth can be met through efficiency 
gains, please refer to Environmental Defense Interrogatory #20 at Exhibit
I.A4.EGD.ED.20. In order to meet all of project objectives, there are no sections of 
this project that could be deferred.  The justification for the project is multi-faceted as 
explained in Exhibit A, Tab 3, Schedule 1, Paragraph 4 of the pre-filed evidence. 
The project in it’s entirely is required to achieve these objectives. 
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1. INTRODUCTION 

1.1 BACKGROUND AND OBJECTIVES 

Enbridge Gas Distribution (Enbridge) is the largest natural gas utility in Canada with 1.9 million 
residential, commercial and industrial customers.  Enbridge is a regulated utility with a Service 
Area in central and eastern Ontario that includes the cities of Toronto and Ottawa and the 
Niagara Region.  Enbridge distributes approximately 13 billion m3 of natural gas to its customers 
annually.

Since 1995, Enbridge has been delivering demand side management (DSM) programs to its 
customers following a decision of the provincial regulator, the Ontario Energy Board (OEB).  
Enbridge offers DSM programs to all customer rate classes and across all sectors. 

Enbridge has been participating in a market of increasing DSM program maturity.  This market 
is continually evolving in its engagement with energy efficiency through growing voluntary 
initiatives and more stringent codes and standards.   In addition, changes in the economy have 
started to have negative impact on the commercial and industrial marketplace in Enbridge’s 
Service Area.

In the DSM Generic Proceeding held in 2006, Enbridge committed to creating an updated 
Market Potential Study for input into the next DSM plan.  When completed, the results of this 
Natural Gas Energy Efficiency Potential Study will provide a foundation that Enbridge can use 
to guide the development of its longer-term DSM strategy, including new programs.  More 
specifically, this includes support for Enbridge’s filing to the OEB regulatory application for the 
next multi-year DSM plan by: 

Estimating the achievable and economic potential for DSM measures across all 
applicable technologies, markets and sectors in Enbridge’s Service Area 

Giving shape to, and refining ongoing energy-efficiency work by Enbridge in order to 
develop its next multi-year DSM plan, and 

Provide information that is actionable and can be easily converted to plan and program 
development. 

1.2 STUDY SCOPE  

This current study (Update 2008) is an update of the earlier Natural Gas Efficiency Potential 
Study that was completed for Enbridge in 2006. Consequently, to the extent possible, this study 
employs the same methodology, sector definitions, facility archetypes and geographical coverage 
as in the previous study.  Additional details are provided below: 

Sector Coverage: The study addresses three sectors: Residential, Commercial1 and 
Industrial.

1 Throughout this report the term “Commercial” also includes institutional sectors, such as schools, hospitals, etc., unless 
otherwise noted.  
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Geographical Coverage: The study results are presented for the total Enbridge Service 
Area and for two service regions: Central and Eastern. The study results are presented at 
the level of individual service region due to differences in building stock and weather 
conditions (heating degree days) that exist in the two regions.

The Central service region is dominated by the Greater Toronto Area, but also includes 
customers in the Niagara region. Major municipalities in the Central service region 
include: Metropolitan Toronto (01), Mississauga (21), Richmond Hill (35), Whitby (45), 
and Niagara (76). The Eastern region is dominated by the City of Ottawa. Major 
municipalities in the Eastern service region include: Peterborough (47), Barrie (53), and 
Ottawa (65). 

Study Period: This study covers a 10-year period. The Base Year is the calendar year 
2007, with milestone periods at five-year increments: 2012 and 2017. The Base Year of 
2007 was selected, as this was the most recent calendar year for which complete 
customer data were available. 

Technologies:  The study addresses the full range of natural gas energy efficiency 
measures together with selected renewable energy technologies that are currently 
commercially available, or are expected to be available within the first 5 years of this 
study period.

The study also provides a high-level treatment of selected emerging technologies. 
Although it is not expected that these emerging technologies will significantly affect 
results in this study period, they provide insight into possible future directions that may 
influence the market for higher efficiency products. 

1.2.1 Caveats 

Readers are reminded of the following caveats when reviewing the results presented in 
this report: 

Energy Efficiency Potential studies, such as this one, provide a “big picture” 
assessment of the scope of energy efficiency opportunities within a specific service 
area. They are particularly valuable in identifying the level of aggregate savings, the 
key measures involved, their costs and the relative priority of individual sub markets 
and technologies. Because these studies must assess literally hundreds of 
combinations of technologies and sub markets, the assessment is necessarily high 
level. As such, these study results are intended to provide a foundation for detailed 
program design, but it must be emphasized that detailed program design requires 
substantial additional analysis.   

During the completion of this study, the world economy entered a period of 
unprecedented uncertainty that may have significant impact on the results of this 
study, particularly in the short term. For example, key factors underlying Enbridge’s 
load forecast and the study’s Reference Case such as gross domestic product (GDP), 
energy prices, new construction etc. may change. The net effect of these changes 
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would be lower levels of future natural gas consumption. Similarly, the participation 
rates estimated during the Achievable Potential workshops do not explicitly take into 
account changes in consumer outlook as a result of the economic downturn. Although 
neither the extent nor the duration of the economic downturn is known at this time, 
the expected impact would be lower consumer spending and, hence, lower program 
participation rates than those presented in this report. The precise magnitude of the 
reduced program participation is unknown at this time. 

The analysis was conducted based on the current and expected future participation of 
other industry partners such as the federal government, led by Natural Resources 
Canada, the Ontario government, and the Ontario Power Authority (OPA). At the 
time of this writing, the future energy efficiency strategies and complementary 
programs to be pursued by these agencies is not certain. Over the duration of this 
forecast, impacts due to the changing roles of industry partners should be assessed 
from time to time and, in particular, should be included within Enbridge’s following 
multi-year plan. 

The inclusion of natural conservation in the study’s Reference Case does address 
some, but not necessarily all, free rider and spillover impacts. A more detailed 
assessment of free rider impacts is practical only as part of a detailed program design, 
which is beyond the scope of this study. 

As in any study of this type, the results presented in this report are based on a large 
number of important assumptions. Assumptions such as those related to the current 
and forecast costs of natural gas, the current penetration of energy efficient 
technologies, the rate of future economic growth and customer willingness to 
implement new energy efficiency measures are particularly influential. Wherever 
possible, the assumptions used in this study are consistent with those used by 
Enbridge and are based on best available information, which in many cases includes 
the professional judgement of the consultant team, client personnel and/or local 
experts. The reader should use the results presented in this report as best available 
estimates; major assumptions, information sources and caveats are noted throughout 
the report.  
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1.3 DEFINITIONS 

This study employs numerous terms that are unique to analyses such as this one and 
consequently it is important to ensure that all readers have a clear understanding of what each 
term means when applied to this study. Below is a brief description of some of the most 
important terms.  

Base Year Natural Gas 
Use

The Base Year is the starting point for the analysis. It provides a 
detailed description of “where” and “how” natural gas is currently 
used in each sector. The bottom up profile of energy use patterns 
and market shares of energy using technologies was calibrated to 
actual Enbridge customer sales data.  

Reference Case Forecast The Reference Case is a projection of natural gas consumption to 
2017, in the absence of any new Enbridge DSM market 
interventions after 2008. It is the baseline against which the 
scenarios of energy savings are calculated.  The Reference case 
forecast incorporates an estimation of “natural conservation”, 
namely, changes in end use efficiency over the study period that are 
projected to occur in the absence of new market interventions by 
Enbridge.

Measure Total Resource 
Cost

The Measure TRC calculates the net benefits that result from an 
investment in an efficiency technology or measure. The measure 
TRC is equal to its full or incremental capital cost (depending on 
application) plus any change (positive or negative) in the combined 
annual energy, water and equipment O&M costs. This calculation 
includes, among others, the following inputs: the avoided natural 
gas, electricity and water supply costs, the life of the technology, 
and the selected discount rate, which in this analysis has been set at 
9.14%.

The Measure Total Resource Cost (TRC) test is the primary 
determinant of whether a measure is included in the economic 
potential.

Economic Potential 
Forecast

The Economic Potential Forecast is the level of natural 
consumption that would occur if all equipment and building 
envelopes were upgraded to the level that is cost-effective from 
Enbridge’s perspective. All the energy efficiency technologies and 
measures that have a positive measure TRC are incorporated into 
the Economic Potential Forecast. These technologies and measures 
are applied at either natural stock turnover rates or at designated 
years for immediate application.  
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Achievable Potential The Achievable Potential is the proportion of the natural gas 
savings identified in the Economic Potential Forecast that could 
realistically be achieved within the study period. Achievable 
Potential recognizes that it is practically difficult to induce 
customers to purchase and install all the efficiency technologies that 
meet the criteria defined by the Economic Potential Forecast.  

1.4 APPROACH 

To meet the objectives outlined above, the study was conducted through an iterative process that 
involved a number of well-defined steps. At the completion of each step, the client reviewed the 
results and, as applicable, revisions were identified and incorporated into the interim results. The 
study then progressed to the next step. A summary of the steps is presented in Exhibit 1.1 and 
briefly discussed below. 

Exhibit 1.1: Major Study Steps 

Marbek Resource Consultants Ltd. Page 5

Step 1: Develop Base Year Calibration Using Actual Enbridge Sales Data 

The Base Year (2007) is the starting point for the analysis. It provides a detailed description of 
“where” and “how” natural gas is currently used, based on actual natural gas sales.

The consultants compiled the best available data and used sector-specific macro models to 
estimate natural gas use; they then compared the results to the Enbridge’s actual billing data to 
verify their accuracy. 

Ongoing Enbridge Work

This Study

Base Year Natural Gas Use

Reference Case

Technology Assessments

Detailed Program
Design

Economic Potential

Achievable Potential

Sensitivity Analyses

DSM Results 
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Step 2: Develop Reference Case 

The Reference Case uses the same sector-specific macro models to estimate the expected level of 
natural gas consumption that would occur over the study period with no new (post-2007) 
Enbridge DSM initiatives. The Reference Case includes projected increases in natural gas 
consumption based on expected rates of population and economic growth, using the growth rates 
included in the Enbridge 2007 load forecast. The Reference Case also makes an estimate for 
some “natural” conservation, that is, conservation that occurs without Enbridge DSM programs. 
The Reference Case provides the point of comparison for the calculation of Technical, Economic 
and Achievable natural gas saving potentials.

Step 3: Assess DSM Technologies 

The consultants researched a wide range of commercially available DSM technologies and 
measures that can enable the Enbridge customers to use natural gas more efficiently. For each 
DSM technology or measure, the consultants calculated a value for the net benefits per year per 
cubic meter (m3) of saved natural gas, referred to as the measure Total Resource Cost (TRC).  

This approach allowed the consultants to compare the measure TRC benefits with other natural 
gas efficiency technologies and measures, and to determine whether or not to include the DSM 
measure in the Economic Potential Forecast. Only technologies and measures with positive TRC 
benefits were included in the Economic Potential Forecast. 

Step 4: Estimate Economic Natural Gas Savings Potential 

The Economic Potential Forecast incorporates all “cost-effective” DSM measures reviewed in 
Step 3. To forecast the potential natural gas savings that are defined as economic, the consultants 
used the sector-specific macro models to calculate the level of natural gas consumption that 
would occur if Enbridge’s customers installed all “cost-effective” technologies. “Cost effective” 
for the purposes of this study means that the measure has a positive measure TRC. 

Step 5: Conduct Sensitivity Analysis 

The results presented in the Economic Potential Forecast are sensitive to the assumptions 
employed. Consequently, in consultation with Enbridge personnel, the Economic Potential 
results were subjected to a sensitivity analysis around two assumptions: 

Technology Costs:  The Economic Potential Forecast was re-run using the most energy 
efficient technologies and measures assessed in Step 3, regardless of their current capital and 
installation costs (i.e., the most efficient technologies were included, even if they had a 
negative measure TRC value).2 However, to ensure a measure of practical reality and basis 
for comparison with the preceding economic potential results, the technology adoption rates 
employed in this analysis are the same as those defined in the preceding economic potential 
forecast.

2 In Enbridge’s previous (2004) DSM Potential study, this analysis was reported as a separate Section entitled Technical 
Potential. The method and assumptions applied to current sensitivity analysis are the same as in the previous (2004) Technical 
Potential analysis. 
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Value of GHG Emissions: The natural gas avoided cost values that were used to determine 
the measure TRC results presented in Step 4 do not include a value for greenhouse gas 
(GHG) emissions.  However, the Government of Ontario has committed to aggressive GHG 
reduction targets. In this future context, it is not unreasonable to expect that future measure 
TRC calculations may incorporate a greenhouse gas (GHG) adder that accounts for carbon 
dioxide emissions resulting from natural gas consumption. Consequently, the measure TRC 
calculations were re-run using an avoided supply cost value that incorporates a GHG adder. 

The value of the GHG adder was set at $15/tonne CO2e (per tonne of CO2 equivalent 
emissions) for the period 2007 to 2012 and $20 /tonne CO2e for the period 2013-2017.  An 
emissions coefficient of 0.001903 tonnes CO2e/m3 (1903 g CO2e/m3) is used to account for 
carbon dioxide emissions resulting from natural gas consumption, while an emissions 
coefficient of 0.000220 tonnes CO2e/kWh (220 g CO2e/kWh) represents the average carbon 
dioxide emissions from electricity production in Ontario.3, 4

Step 6: Estimate Achievable Natural Gas Savings Potential 

The Achievable Potential is the proportion of the savings identified in the Economic Potential 
Forecast that could realistically be achieved within the study period. The study assessed 
achievable natural gas savings potential from two perspectives: 

Potential Savings in Future Natural Gas Consumption:  For this perspective, the study 
calculated the change in natural gas consumption levels that could occur in a given milestone 
year due to the aggregate impact of all measures implemented over the period from the Base 
Year (2007) to the Milestone Year (2012 or 2017). This perspective provides Enbridge Gas 
with an estimate of future natural gas consumption under different levels of DSM investment.  

This portion of the analysis calculated savings relative to the Reference Case (i.e., no new 
DSM), which is consistent with the approach used to estimate savings under the Economic 
Potential forecast and the sensitivity analyses described above in Steps 4 and 5.  

Potential DSM Program TRC Benefits:   For this perspective, the study calculated the 
potential natural gas savings in accordance with the provisions defined by the Ontario Energy 
Board (OEB) and employed by Enbridge when submitting its DSM plan to the OEB. This 
perspective emphasizes the estimation of net TRC benefits and the annual natural gas savings 
presented are due to those measures installed in (only) a given milestone year (i.e., 2012 or 
2017).

3 Based on emission factors and Global Warming Potentials (GWPs) presented in Environment Canada, National Inventory 
Report (1990-2005): Greenhouse Gas Sources and Sinks in Canada”, pgs. 23 and 583, April 2007. 
4 Based on Ontario emission factors presented in Environment Canada, National Inventory Report (1990-2005): Greenhouse Gas 
Sources and Sinks in Canada”, pg. 521, April 2007. 
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Within each of the above perspectives, the analysis of Achievable Potential was assessed under 
four different Marketing scenarios: 

One Financially Unconstrained scenario 
Three Financially Constrained scenarios, each limited by a different annual program 
budget, which for this study were set at $20 million, $40 million and $60 million. 

Data on the costs and savings for each measure were combined with participation rates identified 
in the achievable workshops to generate measure-by-measure estimates of potential savings. 
These results were then compiled into a table and ranked according to TRC benefits per program 
dollar from least cost to most costly. From this table it was then possible to identify the most cost 
effective portfolio of measures at the $20 million, $40 million, $60 million and Financially 
Unconstrained budget levels together with the annual natural gas savings and net TRC benefits 
associated with each program budget level.5

The potential savings in future natural gas consumption were then calculated by selecting only 
those measures contained in the above table that passed at each budget level and milestone year. 
That package of measures was then applied in each of the sector models and the results were 
compared with those in the Reference Case and Economic Potential forecasts. 

Further information on each of the Marketing scenarios is provided in each of the sector specific 
sections of this report. 

1.5 STUDY ORGANIZATION AND REPORTS 

The study was organized and conducted by sector using a common methodology, as outlined 
above. Following this introductory section, the remainder of this Synthesis Report is organized 
as follows: 

Section 2 presents the combined natural gas savings for the three sectors. 

Section 3 presents a summary of the natural gas savings for the Residential sector.

Section 4 presents a summary of the natural gas savings for the Commercial sector. 

Section 5 presents a summary of the natural gas savings for the Industrial sector. 

5 There are numerous possible approaches to the selection of program measures; this approach was selected for simplicity and 
clarity. 
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2. SUMMARY OF STUDY FINDINGS 

The study findings confirm the existence of significant remaining cost-effective natural gas DSM 
opportunities in the Residential, Commercial and Industrial sectors within Enbridge’s service 
area.

2.1 TOTAL NATURAL GAS SAVING POTENTIAL 

As presented previously in Section 1, the study estimated natural gas savings potential from two 
perspectives.

Potential Savings in Future Natural Gas Consumption – This perspective estimates 
the reductions in future natural gas consumption based on the aggregate impact of DSM 
measures implemented over the study’s 10-year time period. 

Potential DSM Program TRC Benefits – This perspective estimates the total lifetime 
savings due to those measures installed in (only) a given milestone year (i.e., 2012 or 
2017). This is the method employed in the calculation of net TRC benefits and is part of 
the DSM program portfolio design process. 

The savings associated with each perspective are summarized below. 

2.1.1 Potential Savings in Future Natural Gas Consumption 

Exhibits 2.1 and 2.2 provide a summary of the total annual natural gas consumption 
levels contained in each of the forecasts addressed by the study.6

Exhibits 2.3 and 2.4 provide a summary of the potential natural gas savings under each of 
the potential scenarios; in each case savings are presented in both volumetric (m3) and 
percentage terms. In each case the savings shown are annual and are based on the 
aggregate impact of measures installed in prior years within the period when compared to 
the Reference Case consumption levels. 

As illustrated in Exhibits 2.1 to 2.4, inclusive, Achievable Potential savings increase only 
marginally beyond the $40M scenario.  Based on the Achievable Potential workshop 
results, few additional savings were identified in the $60M scenario and Financially 
Unconstrained scenarios, while maintaining a positive TRC. 

6 Note: Actual results may not be linear as shown in Exhibits 2.1 and 2.2. 
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Exhibit 2.1: Graphic of Forecast Results for the Total Enbridge Service Area – Annual 
Natural Gas Consumption 
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Exhibit 2.2: Total Annual Natural Gas Consumption, by Milestone Year and Forecast 
Scenario, 3 Sectors 

$20M 
Scenario

$40M 
Scenario

$60M 
Scenario

Financially 
Unconstrained

2007 11,254
2012 11,728 9,026 11,197 11,083 11,076 11,076
2017 12,280 9,093 11,249 10,905 10,877 10,818

Milestone 
Year Reference

Case
Economic 
Potential

Achievable Potential

Total Annual Natural Gas Consumption, All Sectors 
(million m3/yr.)
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Exhibit 2.3: Total Natural Gas Savings, in the Milestone Years and Forecast Scenario 
Relative to Reference Case and Economic Potential Forecasts, 3 Sectors 

 Natural Gas Savings, All Sectors
(million m3/yr. vs. Ref Case, % vs. Ref. Case and Econ. Potential)

Milestone
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Note: Natural gas savings in the milestone years represent the potential reduction in gas use in that year as 
a result of DSM measures implemented in the period. Achievable Potential savings increase only 
marginally beyond the $40M scenario.  Based on the Achievable Potential workshop results, few 
additional savings were identified in the $60M scenario and Financially Unconstrained scenarios, while 
maintaining a positive TRC. 

Exhibit 2.4: Distribution of Natural Gas Savings, by Sector and Scenario in 2017,  
3 Sectors 

Note: Natural gas savings in the milestone years represent the potential reduction in gas use in that year as 
a result of DSM measures implemented in the period. Achievable Potential savings increase only 
marginally beyond the $40M scenario.  Based on the Achievable Potential workshop results, few 
additional savings were identified in the $60M scenario and Financially Unconstrained scenarios, while 
maintaining a positive TRC. 

2.1.2 Potential DSM Program TRC Benefits 

Exhibit 2.5 presents a summary of the forecast TRC benefits, annual program costs and 
natural gas savings in 2017 for each of the achievable scenarios, by scenario and sector. 
As noted previously, the natural gas savings shown in Exhibit 2.5 are calculated in 

$20M 
Scenario

$40M 
Scenario

$60M 
Scenario

Financially
Unconstrained

2012 2,703 532 645 652 652
2017 3,188 1,032 1,375 1,404 1,463

2012 23% 5% 6% 6% 6%
2017 26% 8% 11% 11% 12%

2012 20% 24% 24% 24%
2017 32% 43% 44% 46%

Savings as % of Economic Potential Savings

Year Economic 
Potential

Achievable Potential Scenarios

Savings as % of Reference Case Consumption

$20M 
Scenario

$40M 
Scenario

$60M 
Scenario

Financially
Unconstrained

Residential 842 237 268 296 355
Commercial 1,427 440 715 715 715
Industrial 919 355 392 392 392
Total 3,188 1,032 1,375 1,404 1,463

Residential 28% 32% 35% 42%
Commercial 31% 50% 50% 50%
Industrial 39% 43% 43% 43%
Total 32% 43% 44% 46%

Sector

Natural Gas Savings, 2017
(million m3/yr. vs. Ref Case, % of Econ. Potential Savings)

Economic 
Potential

Achievable Potential Scenarios

Achievable Savings as % of Economic Potential Savings

Filed: 2013-06-03, EB-2012-0451/EB-2012-0433/EB-2013-0074
Exhibit I.A4.EGD.ED.14, Attachment 73



Natural Gas Efficiency Potential  –Synthesis Report– 

accordance with OEB requirements for the filing of DSM plans. Therefore, the savings 
shown are only for the measures installed in 2017; they do not include the savings in 
2017 that occur as a result of measures installed in prior years within the period. 

Exhibit 2.5: Forecast Annual Achievable Program Costs7, Savings8 and TRC Benefits, by 
Scenario For Installations Completed in (only) 2017, 3 Sectors 

($/m3) ($/TRC$)

$20M Annually 10.0            21.1 46.4 0.47 0.22
$40M Annually 20.0            27.0 47.2 0.74 0.42
$60M Annually 30.0            32.4 47.9 0.92 0.63
Financially Unconstrained 36.2            35.0 48.0 1.03 0.75

$20M Annually 6.0 48.9 168.1 0.12 0.04
$40M Annually 10.9 66.8 202.5 0.16 0.05
$60M Annually 10.9 66.8 202.5 * *
Financially Unconstrained 10.9 66.8 202.5 * *

$20M Annually 4.0 44.3 44.0 0.09 0.09
$40M Annually 4.4 48.0 44.3 0.09 0.10
$60M Annually 4.4 48.0 44.3 * *
Financially Unconstrained 4.4 48.0 44.3 * *

$20M Annually 20.0 114.3 258.5 0.18 0.08
$40M Annually 35.3 141.8 294.0 0.25 0.12
$60M Annually 45.3 147.3 294.7 ** **
Financially Unconstrained 51.5 149.8 294.8 ** **

Total (3 Sectors)

Industrial (20% of Funding)

Commercial (30% of Funding)

Residential (50% of Funding)

Scenario
Forecast Achievable Program Costs and Savings, 2017

Annual Program 
Cost (millions $)

Program Cost per UnitGas Savings 
(million m3/yr.)

TRC Benefits 
(million $)

* Based on the participation rates identified during the Achievable workshop results, all eligible measures are 
implemented at the program spending level shown. 

** Values are not calculated as they are skewed by the Commercial and Industrial sector limits.  

2.2 OBSERVATIONS AND IMPLICATIONS 

As illustrated in the preceding exhibits, despite a decade of successful DSM program 
implementation, there remains significant cost-effective DSM potential within Enbridge’s 
service area. This remaining opportunity reflects, in part, continued technology cost and 
performance improvements over the period. Key study observations are highlighted below. 

Economic Potential  

The study estimated economic potential savings to be approximately 3,188 million m3 by
2017, which is approximately 26% relative to the Reference Case. This value is significantly 
larger than the value estimated in Enbridge’s 2004 study; the change reflects a significant 

7 Program costs do not include salary and overhead costs. 
8 The savings shown in Exhibit 2.5 are only for the measures installed in 2017; they do not include the savings in 2017 that occur
as a result of measures installed in prior years within the period.
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