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May 24, 2018 
  
Ms. Kirsten Walli 
Board Secretary 
Ontario Energy Board 
2300 Yonge Street, Suite 2700 
Toronto, ON M4P 1E4 
 
Re: Ontario Energy Board File No.  EB-2017-0319 
 Enbridge Gas Distribution Inc.  
 Renewable Natural Gas Enabling Program and  
 Geothermal Energy Service Program – Updated Exhibits 
 
Pursuant to the Ontario Energy Board’s (the “Board”) Procedural Order No. 1 in the 
above noted proceeding Enbridge Gas Distribution Inc. (“Enbridge”) filed its 
interrogatory responses with the Board on May 17, 2018.  In the cover letter to those 
interrogatory responses Enbridge indicated that it had discovered an error related to 
municipal taxes.  Further, Enbridge indicated that it would provide the Board with 
updated evidence reflecting the correct application of municipal tax assumptions the 
week of May 21, 2018.  Enclosed please find Enbridge’s updated evidence.  The 
numerical changes shown are a result of updating the municipal tax values.  For ease of 
reference the table below provides a summary of the Exhibits and Appendixes impacted 
by this correction. 
 

 Exhibit   Original   Correction   

Exhibit B, Tab 1, Schedule 1 
updated 2018-05-24 Exhibit B, Tab 1, Schedule 1 

page 19, Table 2 
page 20, Table 3 

page 28, paragraph 83 
page 28, paragraph 86 
page 29, paragraph 88 

Exhibit B, Tab 1, Schedule 1 
Appendix 5, updated 2018-05-24 

Exhibit B, Tab 1, Schedule 1 
Appendix 5 pages 2 to 4 

Exhibit B, Tab 1, Schedule 1  
Appendix 6, updated 2018-05-24 

Exhibit B, Tab 1, Schedule 1  
Appendix 6 pages 1 to 2 

Exhibit B, Tab 1, Schedule 1  
Appendix 7, updated 2018-05-24 

Exhibit B, Tab 1, Schedule 1  
Appendix 7 pages 2 to 4 

Exhibit B, Tab 1, Schedule 1  
Appendix 8, updated 2018-05-24 

Exhibit B, Tab 1, Schedule 1  
Appendix 8 pages 1 to 2 

Exhibit B, Tab 1, Schedule 1  
Appendix 11, updated 2018-05-24 

Exhibit B, Tab 1, Schedule 1  
Appendix 11 pages 2 to 6 

Exhibit B, Tab 1, Schedule 1  
Appendix 12, updated 2018-05-24 

Exhibit B, Tab 1, Schedule 1  
Appendix 12 pages 1 to 4 
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Please contact the undersigned if you have any questions. 
 
Yours truly, 
 
[original signed] 
 
 
Lorraine Chiasson 
Regulatory Coordinator 
 
cc:  All Parties to EB-2017-0319 
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ONTARIO ENERGY BOARD 

IN THE MATTER OF the Ontario Energy Board Act, 1998, S.O. 
1998, c. 15, Sched. B, as amended; 

AND IN THE MATTER OF an application by Enbridge Gas 
Distribution Inc. for an order or orders related to its Renewable 
Natural Gas Enabling Program and Geothermal Energy Service 
Program; 

AND IN THE MATTER OF an application by Enbridge Gas 
Distribution Inc. for an order or orders amending or varying the 
rates charged to customers for the sale, distribution, transmission, 
and storage of gas commencing as of January 1, 2018  

APPLICATION  

1. The Applicant, Enbridge Gas Distribution Inc. (“Enbridge” or the “Company”), is an Ontario 

corporation with its head office in the City of Toronto.  It carries on the business of selling, 

distributing, transmitting and storing natural gas within Ontario.   

 

2. Enbridge hereby applies to the Ontario Energy Board (the “OEB” or the "Board"), pursuant 

to section 36 of the Ontario Energy Board Act, 1998 as amended (the "Act"), for an Order 

or Orders enabling the Company to commence the operation of its Renewable Natural Gas 

Enabling Program and Geothermal Energy Service Program. 

 

3. The Company had originally presented its Renewable Natural Gas Enabling Program and 

Geothermal Energy Service Program proposals as part of its evidence in its 2018 Rate 

Adjustment Application (EB-2017-0086) which was submitted to the Board on 

September 25, 2017.  On October 16, 2017, the Board notified Enbridge that it wished to 

separate the Company’s Renewable Natural Gas Enabling Program and Geothermal 

Energy Service Program proposals from the 2018 Rate Adjustment Application and 

directed the Company to submit these proposals as a separate application under the 

Docket Number EB-2017-0319. 
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4. Based on the Climate Change Mitigation and Low-carbon Economy Act, 2016 (“Climate 

Change Act”), the Natural Gas Utilities are under a legal obligation to account for their 

emissions (including the emissions of most of their customers) through the Cap and Trade 

program.  The Natural Gas Utilities are statutorily mandated to procure allowances and 

offsets and abate emissions as part of regular business operations.   

 

5. The responsibilities of the Natural Gas Utilities are further detailed in the OEB’s Regulatory 

Framework for the Assessment of Costs of Natural Gas Utilities’ Cap and Trade Activities 

(the “Framework”) which outlines ways in which the OEB has identified the Natural Gas 

Utilities may meet their Cap and Trade obligations.  These include: financial instruments 

(e.g. allowances, offsets), customer abatement (e.g. renewable natural gas (“RNG”), 

energy efficiency, fuel switching, new and evolving technologies), and facilities abatement 

(e.g. leak repairs, capital upgrades).  Cap and Trade activities are now part of the Natural 

Gas Utilities’ regulated operations. 

 

6. In the Framework, the Board states that in its evaluation of the cost consequences of the 

Utilities’ Compliance Plans it will consider whether the utility has; 

a. “engaged in strategic decision-making and risk mitigation,”  

b. “considered a diversity (portfolio) of compliance options” and 

c. “selected GHG abatement activities and investments that, to the extent possible, align 

with other broad investment requirements and priorities of the Utility in order to extract 

the maximum value from the activity or investment.”1 

 

7. Given that the applicable costs of a utility meeting its carbon obligations are included in the 

distribution costs of customers’ bills, the Natural Gas Utilities have a responsibility to 

manage carbon related costs where possible, as part of their efforts in providing cost 

effective service.  This will become increasingly important as the cost of carbon inevitably 

increases because of the deliberate manner in which the Cap and Trade program has been 

                                                 
1 Ontario Energy Board: Regulatory Framework for the Assessment of Costs of Natural Gas Utilities’ Cap 
and Trade Activities (EB-2015-0363); September 26, 2016, page 21. 
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structured.  With the increasing cost of carbon and the increasing recognition of the value 

of avoiding GHG emissions, over time the attractiveness of GHG abating activities will 

become ever more significant.  

 

8. Enbridge has developed two new abatement programs that will contribute to reducing 

customer GHG emissions.  The Renewable Natural Gas Enabling Program is intended to 

allow Enbridge to provide upgrading and injection services for RNG producers, in an effort 

to increase the supply and availability of low-carbon RNG in Ontario.  The Geothermal 

Energy Service Program is intended to allow Enbridge to own and maintain geothermal 

loops to encourage homeowners to choose and use geothermal energy systems for their 

home heating and cooling requirements as an alternative to natural gas and other fossil 

fuels.   

 

9. By this application, Enbridge applies to the Board for such final and interim Orders as may 

be necessary to approve the cost consequences of the Company’s Renewable Natural Gas 

Enabling Program and Geothermal Energy Service Program proposals.  This includes 

approval of the service fees associated with each Program, and approval of including the 

annual sufficiency/deficiency of the Programs within Cap and Trade Compliance Obligation 

Variance Accounts. 

 

10. The Company further applies to the Board pursuant to the provisions of the Act and the 

Board's Rules of Practice and Procedure for such final and interim Orders and directions as 

may be necessary in relation to the Application and the proper conduct of this proceeding. 

 

11. The persons affected by this Application are the customers of Enbridge.  It is impractical to 

set out the names and addresses of the customers because they are too numerous. 

 

12. Enbridge requests that a copy of all documents filed with the Board by each party to this 

proceeding be served on the Applicant and the Applicant's counsel as follows: 
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The Applicant: 
 
Andrew Mandyam 
Director, Regulatory Affairs 
and Financial Performance 
Enbridge Gas Distribution Inc. 

 

  
Address for personal service: 500 Consumers Road 

Willowdale, Ontario  M2J 1P8 
Mailing address: P.O. Box 650 

Scarborough, Ontario  M1K 5E3 
  
Telephone: 416-495-5499 
Fax: 416-495-6072 
E-mail: egdregulatoryproceedings@enbridge.com  
  

 
 

The Applicant's counsel: 

Mr. David Stevens 
Aird & Berlis LLP 

 

  
Address for personal service 
and mailing address: 

Brookfield Place, PO Box 754 
Suite 1800, 181 Bay Street 
Toronto, Ontario 
M5J 2T9 

  
Telephone: 416-865-7783 
Fax: 416-863-1515 
E-mail: dstevens@airdberlis.com 

 

DATED January 17, 2018 at Toronto, Ontario. 
 

ENBRIDGE GAS DISTRIBUTION INC. 
 
 
Per: ___[original signed]_______________ 
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   P. Datta 
 S. McGill 

CARBON ABATEMENT – RENEWABLE NATURAL GAS ENABLING  
AND GEOTHERMAL ENERGY SERVICE 

 

Introduction 

1. Based on the Climate Change Mitigation and Low-carbon Economy Act, 2016 

(“Climate Change Act”), the Natural Gas Utilities are under a legal obligation to 

account for their emissions (including the emissions of most of their customers) 

through the Cap and Trade program.  The Natural Gas Utilities are statutorily 

mandated to procure allowances and offsets and abate emissions as part of regular 

business operations.   

2. The Ontario Energy Board’s (“OEB” or the “Board”) Regulatory Framework for the 

Assessment of Costs of Natural Gas Utilities’ Cap and Trade Activities (the 

“Framework”) indicates that natural gas utilities have a number of compliance 

options available to meet their obligations under Ontario’s Cap and Trade program.  

In addition to purchasing allowances and offset credits, natural gas utilities can and 

are expected to undertake Greenhouse Gas (“GHG”) abatement measures to meet 

their compliance obligations. 

 

3. The Framework states:  
 

The Utilities are required by the Climate Change Act to be responsible for the GHG 
emissions related to all natural gas delivered on their distribution systems to 
customers other than LFEs or voluntary participants.  In order to comply with this 
obligation the Utilities will incur costs.  While these costs are not specifically tied to 
the operation of the gas distribution system, they are an on-going business 
obligation of a natural gas distributor under the Climate Change Act.1 

4. This mandate is further articulated by the Framework which outlines several ways in 

which the Utilities may propose to meet their Cap and Trade obligations which 

                                                 
1 Ontario Energy Board, Regulatory Framework for the Assessment of Costs of Natural Gas Utilities’ Cap 
and Trade Activities (EB-2015-0363), September 26, 2016, page 33. 
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include: financial instruments (e.g., allowances, offsets), customer abatement  

(e.g., renewable natural gas (“RNG”), energy efficiency, fuel switching such as 

geothermal, new technologies), and facilities abatement (e.g., distribution system 

upgrades).   

 
5. The Company understands customer abatement to include reducing GHG 

emissions from current customers and potential future customers through 

installation of energy systems other than those which utilize natural gas.   

 
6. The Framework makes it clear that the utility’s Cap and Trade related activities and 

investments are utility functions; however, the Framework states that these 

investments will not be approved in conjunction with the OEB’s review of a utility’s 

Cap and trade Compliance Plans.  
 

The OEB will not approve the Utilities’ Compliance Plans. Utilities are responsible 
for deciding on the exact makeup of activities to be included in their Plans, how best 
to prioritize and pace investments in Cap and Trade compliance options and 
abatement activities, and how and when to participate in the market.2 

 
Further;  
 

The OEB expects a Utility’s Compliance Plans to include a description of the longer 
term strategy. The actual forecasts of planned capital expenditures related to any 
investments will, however, be dealt with in a Utility’s regular rate application and/or 
any leave to construct cases. This means that although the Compliance Plans will 
highlight a Utility’s thinking around long-term investments, the actual approval of 
costs and cost recovery will be dealt with like any other type of investment.3  
 

7. In addition, the Board recently issued a Decision in relation to Enbridge’s 

Cap and Trade Compliance plan for 2017.4  In that Decision the Board 

                                                 
2 Ontario Energy Board, Regulatory Framework for the Assessment of Costs of Natural Gas Utilities’ Cap 
and Trade Activities, September 26, 2016, page 7. 
3 Ontario Energy Board, Regulatory Framework for the Assessment of Costs of Natural Gas Utilities’ Cap 
and Trade Activities, September 26, 2016, page 27. 
4 EB-2016-0296/EB-2016-0300/EB-2016-0330 Decision and Order. 
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confirmed that it expects the gas utilities to bring forward plans for customer 

abatement activities (which may include new business activities) as part of its 

future applications.5 

 

8. In 2006 and 2009, the Undertakings between the Province and Enbridge were 

amended to enable, inter alia, Enbridge to provide services that would assist the 

Government of Ontario in achieving its goals in energy conservation.  This included 

the promotion of cleaner energy sources, alternative energy sources and renewable 

energy sources.  Copies of Enbridge’s current Undertakings (including the 2006 

and 2009 Minister’s Directives) are attached as Appendix 1. 

 

9. Over the past two years, the Province has provided direction and guidance about 

GHG abatement and adoption of lower or zero carbon technologies.  The 

Company’s move toward the implementation of carbon abatement strategies is 

consistent with the Province’s energy and GHG abatement related goals.   

 

10. The Company’s 2017 Cap and Trade Compliance Plan (EB-2017-0300) submission 

made reference to several potential carbon abatement initiatives that the Company 

had under investigation at the time.  Enbridge’s 2018 Cap and Trade Compliance 

Plan submission to the Board (EB-2017-0224) has now been filed.  The Company’s 

evidence in that case describes the Abatement Construct framework being utilized 

to evaluate potential multi-year abatement programs and how Enbridge proposes to 

integrate these initiatives into its overall Cap and Trade compliance planning to 

assist in meeting the Company’s Cap and Trade obligations.6   

 

                                                 
5 Ibid, page 27. 
6 EB-2017-0224, Exhibit C, Tab 5, Schedule 1. 
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11. The 2018 Compliance Plan proceeding evidence includes a full list and description 

of the abatement opportunities the Company is currently exploring and summarizes 

the Company’s Renewable Natural Gas (“RNG”) Enabling Program and 

Geothermal Energy Service proposals detailed in this submission.7  The RNG 

Enabling Program is intended to allow Enbridge to provide upgrading and injection 

services for RNG producers, in an effort to increase the supply and availability of 

low-carbon RNG in Ontario.  The Geothermal Energy Service Program is intended 

to allow Enbridge to own and maintain geothermal loops to encourage homeowners 

to choose and use geothermal energy systems for their home heating and cooling 

requirements as an alternative to natural gas and other fossil fuels. 

 

12. Enbridge is of the view that the combined effect of the Framework and the 

Undertakings support the inclusion of carbon abatement activities such as the RNG 

Enabling Program and Geothermal Energy Service Program described in this 

submission in the regulated utility.  The purpose of this evidence is to present these 

programs to the Board and obtain the Board’s approval to enable the Company to 

implement these programs within the regulated utility in 2018. 

 

Context and Background 

13. In June 2016 the Ontario Ministry of Environment and Climate Change  

(the “MOECC”) published its Climate Change Action Plan (the “CCAP”).  The CCAP 

consolidated the Province’s plans to bring together effective initiatives designed to 

enable Ontario to achieve its GHG reduction targets.  The plan outlines how the 

Province intends to direct the Cap and Trade proceeds towards projects that will 

create good jobs, help families and businesses become more energy-efficient, and 

accelerate Ontario’s transition to a low-carbon economy.   

                                                 
7 EB-2017-0224, Exhibit C, Tab 5, Schedule 2. 
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14. Further to the CCAP, the Province recently released its 2017 Long Term Energy 

Plan (the “2017 LTEP”).  One of the significant inputs to the LTEP is a report 

prepared by Navigant Consulting Inc. on behalf of the Ministry of Energy (the 

“MOE”) called the Fuels Technical Report (the “FTR”).  The FTR complemented the 

IESO’s Ontario Planning Outlook the purpose of which was to help the MOE advise 

as to how the Province’s electricity energy demand could be met over the coming 

twenty years while also enabling the achievement of the Province’s GHG emission 

targets and CCAP strategies.  A copy of the FTR is attached as Appendix 2 to this 

evidence.   

 
15. The 2017 LTEP includes a number of plans and initiatives to encourage innovation 

and new technologies, and assist in meeting climate change goals.  Several of 

these are directly relevant to this Application, including:   

 

• A direction to build a “culture of innovation” in the energy sector and look for 

ways to allow utilities to make non-traditional and “non-wires” investments 

and work with customers in scenarios where each party owns part of an 

energy system.8 

 

• A plan to have RNG become part of the Ontario supply mix: “Ontario is 

looking at using renewable natural gas to lower the carbon intensity of the 

natural gas that people burn. …. As an added benefit, it can use the existing 

natural gas distribution system and replace the use of conventional natural 

gas in today’s stoves and furnaces.”9  

 

                                                 
8 Ontario’s Long-Term Energy Plan 2017: Delivering Fairness and Choice (“2017 LTEP”), at pages 69-70. 
9 2017 LTEP, at page 114. 
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• A goal to increase the number of geothermal energy systems used for low 

carbon space and water heating in homes and buildings across Ontario.  The 

2017 LTEP indicates that “Natural gas will continue to play a critical role in 

space and water heating, but we must use it as efficiently as possible and 

supplement it with the next generation of clean energy technologies, such as 

ground-source and air-source heat pumps. Proceeds from cap and trade 

auctions will help fund the further application of these technologies.”10  

 
16. The 2017 LTEP indicates that the government is investing proceeds from the 

auctions in the carbon market to help introduce RNG and ground source heat 

pumps in the province. Enbridge’s proposed RNG Enabling program and 

Geothermal Energy Service program will complement and expedite the 

Government’s plans as outlined in the 2017 LTEP.  A copy of the 2017 LTEP is 

included as Appendix 3. 

 
17. In this application, the Company is bringing forward a Renewable Natural Gas 

Enabling program and Geothermal Energy Service program proposal.  These new 

programs have been developed so as to be consistent and compliant with the 

Framework, existing regulatory principles and OEB guidelines, such as the 

EBO 188 feasibility test.   

 
18. The OEB’s Cap and Trade Framework recognizes that gas distribution utilities will 

need to meet their Climate Change Act obligations, which suggests an expanded 

view as to what will constitute core utility business activities.  Enbridge’s proposed 

new business activities are provided for under the Undertakings between the 

Enbridge and the Province and are in support of and will assist the Government of 

Ontario in the achievement of its goals in regard to carbon emissions reduction and 

                                                 
10 2017 LTEP, at pages 109 and 115. 
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the promotion of clean alternative energy sources and renewable energy.  The 

activities are consistent with the goals and initiatives set out in the 2017 LTEP. 

 

19. With respect to the advancement of RNG production in Ontario, Enbridge sees its 

role as that of a facilitator that can assist RNG producers in the process of 

upgrading raw untreated biogas into pipeline quality RNG and the injection and 

transportation of this gas to market. Over the course of the past eighteen months, 

the Company has conducted discussions with several municipalities and other 

potential RNG producers with respect to the services Enbridge could provide to 

accelerate the development of RNG production capacity in its service area. 

Enbridge believes this will support the growth of RNG production which will facilitate 

lower cost RNG to supply market demand.  This dialogue has led the Company to 

develop the RNG enabling program described in this submission which is based on 

utility investment in RNG upgrading and injection equipment.   

 

20. The Company proposes to offer RNG upgrading services on an optional basis.  As 

such RNG producers will have the choice of upgrading biogas to pipeline quality 

themselves or having Enbridge perform this function for them.  All RNG producers 

who wish to use Enbridge’s distribution system to transport RNG will have to 

contract with Enbridge for RNG injection services.  This will enable the Company to 

meet its responsibilities as a distributor of natural gas and ensure the safe and 

reliable distribution of RNG to market. 

 
21. Ground source heat pump heating and cooling systems (”geothermal systems”) 

have been readily available in Ontario for a number of years.  However, the 

adoption of this technology has been hampered by barriers such as high initial 

costs compared to other building heating / cooling technologies and inconsistent 

deployment and installation practices.  These factors have resulted in low market 
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penetration of geothermal systems and less than desirable levels of customer 

satisfaction with this technology. 

 
22. Enbridge has been working with the Ontario Geothermal Association (“OGA”), the 

MOECC, and the MOE to find solutions that will overcome these barriers faced by 

the geothermal industry which will lead to further the adoption of ground source 

heating and cooling systems.  The solution that Enbridge has developed is a utility 

service that combined with financial support from the MOECC’s Greenhouse Gas 

Reduction Account (“GGRA”) administered by the Green Ontario (‘GreenON”) Fund 

will make this technology cost competitive compared to more traditional building 

heating and cooling alternatives.  Enbridge will own and maintain the geothermal 

loops while customers will own and maintain the heat pump system.   

 
23. On December 13, 2017, the Ontario Government announced new rebates from the 

GreenON fund for ground source heat pumps (home geothermal).11  Homeowners 

will be eligible for rebates of up to $20,000 for ENERGY STAR certified ground 

source heat pumps.  This will offset the customer’s costs under Enbridge’s 

proposed Geothermal Energy Service program.  

 
24. The Company’s RNG enabling program and Geothermal Energy Service program 

both form part of the Company’s long term carbon abatement strategy and relate to 

the Company’s contributions towards the Province’s Climate Change Mitigation and 

Low-carbon Economy Act, 2016 and the OEB’s Framework.  The Company has 

used the Board’s EBO 188 Guidelines as a guide in the determination of the 

charges for these services.  This approach aims to ensure that existing ratepayers 

will not subsidize these new programs.   

                                                 
11 The GreenON announcement can be found at the follow link:  
https://www.greenon.ca/programs/greenon-rebates-ground-source-heat-pumps. 

https://www.greenon.ca/programs/greenon-rebates-ground-source-heat-pumps
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Regulatory Treatment of RNG Enabling Program and Geothermal Energy Service 
Program 
 
25. Given Ontario’s current carbon reduction objectives, supporting legislation and 

regulatory framework, the RNG Enabling program and Geothermal Energy Service 

program are appropriate utility activities.  Both programs over their respective 

lifetimes will reduce the number of Cap and Trade allowances that the Company 

will need to procure and hence lower the compliance costs for its existing and 

forecasted customers.  Both programs are captured within the scope of the 

Undertakings between the Company and the Province.  These utility investments 

will significantly contribute towards the attainment of Ontario’s CO2 emission target 

reductions by abating and displacing the consumption of (non renewable) natural 

gas in the Company’s service area.  

 

26. Through this application Enbridge is seeking approval for and establishment of 

charges (service fees) for both programs which are contingent on projects within 

each program attaining a Profitability Index (“PI”) equal to or greater than 1.0 

(applying the principles set out in the EBO 188 Guidelines).  In applying the 

EBO 188 Guidelines, Enbridge has or will determine the capital, operating and 

financing cost requirements for these programs over the forecast horizon.  These 

costs are then utilized to derive overall revenue requirements.  Enbridge has 

calculated monthly service fees to recover the revenue requirement over the life of 

the assets relevant to each program such that the resultant PI for each program is 

equal to or greater than 1.0.  

 

27. This approach will ensure that the recipients of the RNG and Geothermal services 

will pay the full cost of these programs.  Existing customers are not harmed and will 
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benefit over the life cycle of these programs. Additionally, there will be broader 

benefit from increased RNG production and reduced GHG emissions.   

 

28. Enbridge recognizes that in applying the EBO 188 principles there will be a 

deficiency in terms of the revenues versus the costs of these programs in their early 

years.  However, in later years there will be a sufficiency in terms of the revenues 

versus the costs of these programs.  As time goes on and the assets’ net book 

value decreases, these assets will deliver annual revenues in excess of their 

revenue requirements thereby returning and to some extent exceeding the revenue 

deficiency underwritten by ratepayers in the early years.   

 

29. While these programs will be part of the Company’s regulated business activities 

and constitute carbon abatement activities, the best methodology to address their 

utility revenue requirement implications over their asset lives will be to treat the 

annual utility revenue sufficiencies and deficiencies associated with these programs 

as credits or debits to the cost of carbon or costs of carbon abatement. 

 

30. Enbridge proposes that these differences (deficiencies in early years and 

sufficiencies in later years) be captured within the Greenhouse Gas Emissions 

Compliance Obligation-Customer-Related Variance Account (“GHG-Customer VA”) 
and be periodically cleared to ratepayers.  The recovery of these amounts through 

the GHG-Customer VA is appropriate because the objective of these initiatives is to 

reduce GHG emissions associated with natural gas deliveries and customers’ 

consumption of natural gas.12   

 

                                                 
12 Under this approach, the costs and revenues associated with these programs would be excluded from 
the 2018 ESM calculation. 
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Renewable Natural Gas Enabling Program 

31. Enbridge’s proposed RNG enabling program is focused on providing services to 

RNG producers that will expand and facilitate lower cost RNG supply for the 

Company and other consumers.     

 

The RNG Market in Canada and Ontario   

32. RNG is a potential natural gas supply source that offers environmental, economic 

and waste management benefits.  RNG (also referred to as “bio-methane”) is 

refined from biogas produced from organic waste, such as that found on farms, at 

waste water treatment plants, food processing facilities and in landfills.  The 

process that creates biogas from this waste is called anaerobic digestion. 

 
33. Anaerobic digestion takes place when organic material decomposes in an oxygen-

free environment, either controlled within an anaerobic digester, or naturally in a 

landfill.  The main products of anaerobic digestion are methane (CH4) and carbon 

dioxide (CO2), the combination of which is commonly referred to as biogas when 

produced in digesters, and landfills. 

 
34. RNG has similar physical properties to conventional natural gas, and with respect to 

GHG emissions provides benefits in two forms; 1) emission reduction; and 2) fuel 

substitution.  Emission reduction is achieved by capturing emissions of methane 

that would otherwise enter the atmosphere from landfills, the decomposition of 

organic waste and waste water.  The fuel substitution benefit results from the 

displacement of a more traditional fossil fuel.  The origin of RNG therefore has a 

significant impact on its carbon abatement potential and carbon offset value. 

 
35. In its CCAP, the Ontario Government indicated that it would provide support to 

encourage the use of cleaner, renewable natural gas in industrial, transportation 

and buildings sectors.  This intent is also echoed in the 2017 LTEP, where the 
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government has indicated that it will “continue to work with industry partners to 

introduce renewable natural gas into the province’s natural gas supply and expand 

the use of lower-carbon fuels for transportation.”13 

 
36. In the near term, most if not all biogas supplies are expected to be produced 

through anaerobic digestion processes.  In the longer term, RNG is expected to also 

be produced through a process known as gasification.  Gasification is a process 

that converts carbonaceous materials, such as coal, petroleum, or biomass, into 

carbon monoxide, hydrogen and methane by the reaction of the raw organic 

feedstock at elevated temperatures with a controlled amount of oxygen (less than 

stoichiometric).  The resulting gas mixture is called synthesis gas or syngas and is 

itself a fuel.  Syngas may be burned directly in internal combustion engines, used to 

produce methanol and hydrogen, converted via the Fischer-Tropsch process into 

synthetic fuel, or converted to methane through catalytic methanation.   

 
37. On July 20, 2017, the OEB issued a report developed by ICF Consulting Canada 

Inc. (“ICF”) which provides a Marginal Abatement Cost Curve (“MACC”) for natural 

gas abatement activities in Ontario.  The MACC report includes a summary for RNG 

potential in Canada and Ontario.  ICF outlines five feedstocks for RNG and their  

10-year potential.  The report made the simplifying assumption that RNG production 

from Landfill Gas (“LFG”), wastewater treatment plants, animal manure, and SSO 

(source separated organics) would occur via anaerobic digestion.  It also assumed 

that agricultural residue would be converted to RNG via thermal gasification. 

 
38. The ICF report includes an estimate of future RNG production potential in Ontario, 

based upon a 2013 report from the Canadian Biogas Association.  The relevant 

table from the ICF report is reproduced in Table 1 below.14 

                                                 
13 2017 LTEP, at page 15. 
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Table 1: RNG Production Potential in Ontario 

 

39. The figures above assume that nearly 100% of the RNG production potential 

estimated in the Canadian Biogas Study is achievable by 2028 for each feedstock.  

However, in order for that to be achieved, there will have to be significant new 

infrastructure to condition the biogas (converting it to pipeline quality) and to enable 

the injection of the RNG into gas distribution systems.  

 

40. Both the CCAP and the FTR and now the 2017 LTEP identify RNG as a significant 

contributor to the achievement of the Province’s CO2 emission reduction objectives.  

These sentiments were expressed to the OEB by Glenn Thibeault, Ontario’s 

Minister of Energy.  In his letter of December 10, 2016, Minister Thibeault 

communicated the Government's interest in the OEB taking steps to examine the 

prospect of RNG becoming a component of Ontario's natural gas supply.  The 

Minister also encouraged the OEB to move forward in a timely manner to include 

RNG as a means of helping to reduce GHG emissions by becoming part of the gas 

utilities' gas supply portfolios.  A copy of Minister Thibeault’s letter is included as 

Appendix 4 to this evidence. 

                                                                                                                                                             
14 Final Report , Marginal Abatement Cost Curve for Assessment of Natural Gas Utilities' Cap and Trade 
Activities (EB-2016-0359), released July 20, 2017: Figure 1: RNG feedstock in Ontario and Canada. 
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41. The Board followed through on the Minister’s request by identifying RNG as a key 

point of interest in formulation its upcoming Framework for the Assessment of 

Distributor Gas Supply Plans (the “Gas Supply Framework”).15  The Gas Supply 

Framework working group initially focused on the issues related to RNG as a 

component of utility gas supply plans and has made an effort to understand the 

state of the current RNG marketplace and the potential for Ontario sourced RNG to 

become part of the OEB’s system gas supply plan.   

 
42. On May 2, 2017 and May 23, 2017, the Gas Supply Framework working group held 

meetings focused on communicating issues concerning the RNG sector and how 

these issues could be overcome in Ontario.   

 

43. Over the past year, Enbridge has been in discussions with a number of RNG 

producers to better understand the market and needs of the producers.  The 

Company’s primary focus has been on municipalities that are required to deal with 

large waste streams as part of their day to day operations.  Below is a list of 

potential RNG producers and municipalities that have expressed interest in working 

with Enbridge on RNG opportunities. 

 

1. City of Toronto 

2. Region of Peel 

3. Durham Region 

4. Niagara Region 

5. Private Industrial Waste Management Company 

6. City of Peterborough 

 
                                                 
15 EB-2017-0129. 



Filed:  2018-01-17 
EB-2017-0319 
Exhibit B 
Tab 1 
Schedule 1 
Page 15 of 30 
Plus Appendices 

 

 
Witnesses:  A. Chagani 

   P. Datta 
 S. McGill 

44. As already noted, in order to encourage RNG production in Ontario, Enbridge sees 

that it can play an important role as a facilitator that can assist RNG producers in 

the process of upgrading raw untreated biogas into pipeline quality RNG and then 

injecting and transporting that gas to market.  These roles require new facilities.   

The new facilities will provide producers with conditioning and upgrading service, 

and will enable the RNG (the upgraded biogas) to be injected into the Company’s 

distribution system to be transported to market. 

 

45. Figure 1 provides a schematic of the RNG production process and the RNG 

services Enbridge proposes to offer producers. 

 

Figure 1: RNG Production Process and Enbridge Service Offerings

 

   

46. At a high level, the production of RNG is comprised of the three major steps 

depicted in Figure 1.   

 

a. The first step is the production of raw untreated biogas.  Typical sources of 

biogas are landfills and anaerobic digesters that capture the gases released 

from source sorted organic waste, waste water or agricultural waste. 
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b. The second major step in the process is the upgrading of the biogas to 

pipeline quality.  Raw biogas is usually mainly comprised of methane and 

carbon dioxide.  However, it also contains a number of impurities that need to 

be removed from it to achieve pipeline quality.  Impurities such as sulfur 

compounds, nitrogen, oxygen, volatile organics, ammonia, siloxanes, and 

other trace elements need to be removed from biogas before it can be safely 

comingled with traditional natural gas supplies.  

 

c. The third step in the process of bringing RNG to market is the injection of this 

gas into a gas distribution system.  This step entails measurement of the 

energy content of the gas, ensuring that it meets pipeline quality standards, 

control of flow and pressure through regulation or compression, odourization 

and delivery into the gas distribution system.    

 
Enbridge’s Proposed RNG Enabling Program 
47. The Company’s RNG Enabling Program has been designed such that Enbridge can 

support and help facilitate Ontario RNG production and the injection of RNG into the 

natural gas distribution system separate and apart from the rate setting implications 

of including RNG into the Company’s gas supply portfolio.   

 

48. Enbridge proposes to offer two services to RNG producers.  These services will 

enable producers to inject pipeline quality RNG (bio-methane) into the gas 

distribution system.  The two services that Enbridge is proposing are: 1) a Biogas 

Conditioning and Upgrading Service (“Upgrading Service”), and 2) RNG Injection 

Service (“Injection Service”).  The Upgrading Service is complementary to the 

Injection Service whereas the Injection Service can be stand alone.  As set out 



Filed:  2018-01-17 
EB-2017-0319 
Exhibit B 
Tab 1 
Schedule 1 
Page 17 of 30 
Plus Appendices 

 

 
Witnesses:  A. Chagani 

   P. Datta 
 S. McGill 

below, Enbridge is requesting Board approval of the manner in which service fees 

will be determined for each of these Services. 

 
49. The Upgrading Service will be offered to potential RNG producers as an optional 

service.  Producers choosing this option will contract with Enbridge to plan, design, 

procure, construct, own, operate and maintain biogas conditioning and upgrading 

equipment on the producer’s premises.  The Upgrading Service, where provided by 

the Company, will ensure the biogas is treated for safe injection into the distribution 

network.  This is the process of converting the raw biogas to RNG (bio-methane), 

and encompasses the removal of the impurities such as carbon dioxide, hydrogen 

sulfide, nitrogen, and other impurities.  Once the conditioning is complete, the 

upgraded gas has the same physical properties as traditional pipeline gas.     

 

50. Under the Injection Service, Enbridge will build the pipeline attaching the producer 

to the distribution system, odourize the bio-methane, measure the gas volumes and 

energy content of the gas, manage pressures and ensure that the gas meets 

required specifications.  Enbridge will inject the RNG into the distribution network 

and transport the RNG to delivery points designated by the RNG producer.  Once 

the RNG is in the Company’s gas distribution system, Enbridge will enable the 

movement of that gas to a terminal location of the producer’s choice through the 

various service offerings Enbridge provides its customers today. All RNG producers 

requesting to inject RNG into Enbridge’s distribution system will be required to 

contract for the Injection Service, including RNG producers who do not require 

Upgrading Service.   

 

51. Enbridge will provide these services subject to the Company entering into contracts 

with the RNG producers for the provision of these service(s).  Items to be 

addressed in the contracts will include but not be limited to: the design, location, 
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construction, operation, timing and costs of the required upgrading and injection 

facilities and related services.  While the specific contents of each contract will be 

different (to reflect the details of the relevant facilities), the form of the contracts will 

be common or similar for all producers receiving Upgrading and / or Injection 

Service. 

 

52. Enbridge will recover the cost of these facilities (and the associated operating and 

other costs) through service fees charged to the RNG producer for the Upgrading 

Service (if applicable) and the Injection Service.  Gas distribution charges will apply 

to the transportation of RNG through Enbridge’s distribution system.   

 
53. Through the provision of these services, Enbridge will ensure that the RNG injected 

into the gas distribution system, at minimum, meets the requirements of CSA Z662 

and other applicable codes and standards as specified in the Company’s policies.  

As well, the Company will ensure the natural gas in the distribution network 

continues to meet the current gas quality requirements for its customers. 

 
Calculation of Service Fees   

54. The RNG producer will be charged separate service fees for each of the two 

services offered by the Company.  Each service fee will be derived from a 

discounted cash flow (“DCF”) analysis.  The DCF analysis will be based on the 

principles and parameters set out in the OEB’s EBO 188 feasibility guideline.  The 

fee for each service (Upgrading or Injection) will be site specific and set so as to 

recover operating and maintenance costs, depreciation, utility’s return on 

investment, and taxes while achieving a PI equal to or greater than 1.0 over the 

service life of the plant. Enbridge will charge a levelized (constant) service fee for 

each month of the term of the contract.  
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55. The term of the contract for each service will be negotiated with the producer.  It is 

assumed that the contract term will be equal to the service life of the assets, or (if 

shorter) the expected lifespan of the feedstock.     

 
56. The determination of the service fees for Upgrading and Injection Services will be 

site specific and based on the fully allocated costs associated with the services in 

each particular instance.   

 
57. Tables 2 and 3 set out a hypothetical example for a single RNG production facility 

to illustrate how the service charges for the Company’s Biogas Upgrading and RNG 

Injection Services are to be determined. The appropriate service charge would be 

included in the contract with the RNG producer.  Details of the calculations and 

assumptions contained in Table 2 are set out in Appendix 5 to this Exhibit.  A 

revenue requirement calculation is contained in Appendix 6. Details of the 

calculations and assumptions contained in Table 3 are set out in Appendix 7 and 

Appendix 8 contains a revenue requirement calculation.    

 

Table 2: Upgrading Service Rate Example 

Station Equipment and Construction (includes OH) $7,420,000 

Estimated construction period 12 months 

Plant life 20 years 

Total O&M $449,000/year 

 

Monthly Rate 

 

$110,750 

 

 

  

/u 
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Table 3: Injection Service Rate Example 

Injection Station Cost $3,600,000 

Pipeline Cost $1,440,000 

Land $400,000 

Total Injection Service Capital $5,440,000 

Estimated construction period 4 months 

Plant life 20 years 

Operating and Maintenance  $107,000/year 

 

Monthly Rate 

 

$ 63,083 

 

58. Enbridge is requesting approval of a new Rate 400 for Upgrading Service and 

Rate 401 for Injection Service.  The service fees charged under Rates 400 and/or 

Rate 401 to each RNG producer will be as set out in the relevant contract.  The 

proposed Rate Schedules for Rate 400 and Rate 401 are attached as Appendix 9 

and Appendix 10 respectively. 

 

59. As detailed in the “Regulatory Treatment of RNG Enabling Service and Geothermal 

Energy Service Program” section of this evidence, Enbridge is also requesting 

approval of its proposal to record the annual revenue deficiency or sufficiency 

associated with the RNG enabling service program in the GHG-Customer VA to be 

periodically cleared to ratepayers.  Examples showing relevant amounts can be 

seen in Appendix 6 and Appendix 8 at Line 18.    

 

Market options for RNG Producers 

60. Once the RNG has been injected into Enbridge’s gas distribution system, the 

producer will have the following four options to sell the RNG, or to use it for their 

own purposes:

/u 
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a) The RNG producer can use the RNG to provide all or part of their gas 

supply requirements at another of their locations served by Enbridge (this 

will require a Direct Purchase arrangement).     

 

b) The RNG producer can sell the RNG to another Enbridge customer to fulfill 

all or a portion of their gas supply requirement (this will require a Direct 

Purchase arrangement).   

 

c) If the RNG producer wishes to move and sell the RNG outside of the 

Enbridge service area, Enbridge will facilitate the transportation of RNG 

produced to a trading hub, typically Dawn.   

 

d) In the event that Enbridge is purchasing RNG as part of the Company’s gas 

supply mix, the RNG producer will be able to respond to tenders for the sale 

of RNG to the Company.          

                                         

Geothermal Energy Service Program 

61. The purpose of this portion of the Company’s evidence is to describe the utility 

based Geothermal Energy Service program that Enbridge plans to implement in 

2018 as a GHG emission abatement program to offset natural gas usage.  

Enbridge’s proposed Geothermal Energy Service program is focused on making 

geothermal systems more broadly available and implemented for customers who 

would otherwise be using natural gas or other fossil fuels for space and water 

heating.   

 

62. Enbridge’s proposed Geothermal Energy Service program will see complementary 

investments between customers, Enbridge and GreenON funding.  Enbridge will 
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own and maintain the geothermal loops while customers will own and maintain the 

heat pump system and will receive GreenON funding to offset some of that cost.  

This is similar to the current gas distribution system approach, where the utility 

owns the supply infrastructure and the customer owns the in-home appliances – 

see Figure 2 below. 

 

Figure 2: Geothermal and Natural Gas Home 

 

 
 

Background 

63. Geothermal systems provide space heating, water heating and cooling and are 

typically electrically powered, highly efficient and release no direct GHG emissions.  

A geothermal system consists of ground source loops (“geothermal loops”) which 

are pipes in the ground; and a heat pump system (“heat pump”) that is functionally 
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similar to a furnace air conditioner combination and is installed above ground in the 

home and connects to the geothermal loops through pipes that go into the house. 

 
64. Geothermal systems can be used with forced-air and hydronic heating systems.  

They work by transferring heat from and into the earth by circulating a liquid, such 

as ground water or an antifreeze solution, via a heat pump system.  During the 

heating season, the heat pump system extracts heat from this liquid.  This heat is 

used to heat indoor air.  This process is reversed during summer months when heat 

is removed from indoor air and transferred to the earth by the ground water or 

antifreeze solution.  

 
65. Geothermal systems have been available in Ontario for a number of years.  

However, the adoption of this technology has been hampered by high initial cost 

compared to other building heating / cooling technologies and inconsistent 

approaches by different contractors.  These factors have resulted in low market 

penetration and less than desirable levels of customer satisfaction with this 

technology. 

 
66. Geothermal systems have been identified as an important means of achieving the 

Province’s GHG emission reduction targets.  In June 2016, the MOECC issued its 

Climate Change Action Plan (the CCAP).  The CCAP includes a section discussing 

plans to reduce GHG emissions within the “Buildings and Homes, and indicates 

that:  
Ontario will help homeowners purchase and install low-carbon energy technologies 
such as geothermal heat pumps and air-source heat pumps, solar thermal and solar 
energy generation systems that reduce reliance on fossil fuels for space and water 
heating. 
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67. The CCAP promises $500 to $600 million in future funding to promote the adoption 

of geothermal heating, air source heat pumps, solar thermal and solar electricity 

generation in the Province’s residential buildings sector.16   

 

68. On December 13, 2017, the Ontario Government announced new rebates from the 

GreenON fund for ground source heat pumps (home geothermal).17  As noted 

above, homeowners will be eligible for rebates of up to $20,000 for ground source 

heat pumps, which will offset the customer’s portion of costs under Enbridge’s 

proposed Geothermal Energy Service program.  

 
69. Enbridge is in a unique position to use its safe, consistent, repeatable and 

standardized business processes along with its presence in Ontario to enable 

adoption of geothermal systems as a safe and reliable low-carbon solution for future 

household heating requirements. The utility can provide this service through its 

ownership and maintenance of geothermal loops for the residential market.  

 

70. To this end, the Company has been consulting and meeting with the MOECC, the 

MOE and the OGA to discuss Enbridge’s role in facilitating the expansion of 

geothermal systems to more Ontario homes.   

 

71. The Company will ensure uniform standards are applied to the safety, design, sizing 

and installation of geothermal systems to achieve a high level of quality assurance 

and consistent operating and economic performance.  For the new construction 

market, Enbridge can utilize its strong relationship with the home builder community 

and apply similar business processes to the installation of ground source loops and 

                                                 
16 CCAP, at page 67 (http://www.applications.ene.gov.on.ca/ccap/products/CCAP_ENGLISH.pdf ) 
17 The GreenON announcement can be found at the follow link:  
https://www.greenon.ca/programs/greenon-rebates-ground-source-heat-pumps. 

http://www.applications.ene.gov.on.ca/ccap/products/CCAP_ENGLISH.pdf
https://www.greenon.ca/programs/greenon-rebates-ground-source-heat-pumps
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heat pump systems as those used to install gas distribution piping and services 

today.  It is anticipated that over time, significant cost reductions can be achieved 

for the heat pump systems through achievement of scale making geothermal 

systems more cost effective and less dependent on government support.   

 

72. Enbridge can also bring brand name and recognition to the Ontario geothermal 

market.  This can provide visibility and credibility to the technology as a viable 

option for home or building owner.   

 

73. As described below, Enbridge is proposing a Geothermal Energy Service program 

where the utility owns and maintains geothermal loops at customers’ homes.  The 

customers will own the heat pump and other geothermal system equipment.  This 

approach will make geothermal technology cost competitive compared to more 

traditional building heating and cooling alternatives (natural gas space and water 

heating combined with electric air conditioning) because customers will be able to 

receive financial support from the GreenON Fund for the ground source heat pump, 

and will pay for the use of the geothermal loops over time.  

 

74. Enbridge sees geothermal systems as a key way to abate carbon.  Deploying 

geothermal systems where natural gas would otherwise be consumed will offset 

natural gas usage.  Over a 10 year geothermal customer additions forecast 

(discussed below), the Geothermal Energy Service program is expected to reduce 

over 2.4 mega tonnes of CO2 over the asset life.  This contributes towards the 

Company’s plan and obligation to abate carbon emissions.  As such, the 

Company’s position is that all such geothermal loop assets and operating costs and 

revenues associated with this program that displace current or future natural gas 

consumption will be considered as part of the Company’s regulated utility activities 

as abatement assets.   
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The Enbridge Geothermal Energy Service Program 

75. Under Enbridge’s Geothermal Energy Service program, the Company will install, 

own and maintain the geothermal loop component of new geothermal systems. 

Enbridge will charge the home or building owner a monthly service fee specific to 

the heating capacity of the ground source loop.  The Program is initially targeted to 

single family homes (both new and retrofit).  In the future, the Program may be 

expanded to multi-residential and commercial markets. 

 

76. Enbridge will supply and install separate geothermal loops for each home or 

building owner who participates in the Geothermal Energy Service program.  The 

owner will enter into a contract with Enbridge under which the Company will supply 

and install the geothermal loops, and the owner will provide Enbridge with 

necessary access to the property over the life of the geothermal loops.  Enbridge 

will own, and maintain the geothermal loops over the term of the contract and the 

owner will pay a monthly service fee to Enbridge.   

 

77. The home or building owner will arrange for the installation of the ground source 

heat pump and other equipment necessary to complete the geothermal energy 

system.  Enbridge will provide support to the customer to ensure that the 

appropriate equipment is procured and installed.  The relationship between 

Enbridge and the customer, where Enbridge owns, and maintains the pipes that 

supply the home with energy and the home or building owner owns and operates 

the parts of the geothermal energy system within the home is similar to the current 

gas distribution business (See Figure 2 above). 

 

78. The required geothermal loop and heat pump size to provide sufficient heating and 

cooling functions is dependent on the size, amount of insulation and design of the 
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home.  The geothermal systems are sized in tonnes of heating capacity.  Typical 

homes in Ontario will require between 3 and 5 tonnes of heating capacity. 

 
Calculation of Service Fees 

79. To calculate the Geothermal Energy Service program service fees, Enbridge has 

built a DCF model using a 10 year customer forecast, estimates of capital, 

operating costs and taxes, applying the principles set out in EBO 188.  

 

80. The Company’s 10 year customer forecast is based on several factors including 

expected demand for geothermal systems (which will be driven in part by a 

GreenON Fund Geothermal Rebate program), current capacity in the market, and 

ramp-up capability of the market to meet future demand.  The Company expects 

about 170 customers in Year 1 and over a period of 10 years a total of about  

18,000 customers. 

 

81. The estimated capital costs for the installation of the geothermal loops are based on 

unit costs for drilling and trenching based on market information and the Company’s 

experience.  The estimated capital costs also include construction management, 

commissioning and quality assurance with contingencies based on geographical 

and geological construction uncertainties.  

 

82. The operating and maintenance expenses for the Geothermal Energy Service 

program includes periodic inspection and maintenance of the geothermal loops, 

customer care and billing cost, overhead and management costs and costs of other 

typical utility functions for an ongoing business operation.  In addition, Enbridge’s 

DCF model includes one-time system setup and development costs for the 

Geothermal Energy Service program.  For all operating and maintenance expenses 
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and development costs, Enbridge has applied fully allocated costs in the DCF 

model. 

 

83. Using the customer forecasts, capital costs and operating costs as described above 

and using Enbridge’s 2018 capital structure and cost rates, Enbridge has calculated 

the monthly loop service fees that would be required to provide for the 10 year 

customer addition portfolio to achieve a PI of 1.1.  The DCF model is set out at  

Appendix 11 and the revenue requirement calculation is provided in Appendix 12.  

Using this methodology the required monthly Geothermal Service Program fee(the  

“Loop Service Fee”) will be $25.07 per tonne for 2018.  Terms and conditions will be 

set out in the customer service agreements supporting this Program.  

 

84. Under the proposed Geothermal Energy Service program model there will be little 

or no impact to existing ratepayers, as the geothermal customers will pay cost 

based fees over the life of the geothermal loops, with the fees based on the fully 

allocated cost of providing the proposed Geothermal Energy Services program.  

 

85. Given that this will be a new program and to protect existing ratepayers from any 

downside risk, Enbridge is proposing Geothermal Energy Service program service 

fees that would provide a PI greater than 1.0 as per the principles set out in 

EBO 188.  

 
86. Appendix 12 shows that the geothermal program is expected to generate a net 

revenue deficiency until 2021 and again from 2029 to 2038.  From 2022 through 

2028 and again from 2039 through 2057 (the end of the DCF analysis period), the 

program returns a net revenue sufficiency.  Overall, these cash flows return a PI of 

1.1 or a net present value of $16.7 million over the DCF analysis period.  

/u 

/u 

/u 

 

/u 
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Witnesses:  A. Chagani 

   P. Datta 
 S. McGill 

Additionally, there is a cumulative revenue sufficiency of $76.2 million over the DCF 

analysis period which represents an overall net benefit to ratepayers.  

 

87. As detailed in the “Regulatory Treatment of RNG Enabling Service and Geothermal 

Energy Service Program” section of this evidence, Enbridge plans to record the 

annual revenue deficiency or sufficiency associated with the Geothermal Energy 

Services program in the GHG-Customer VA to be periodically cleared to ratepayers.  
Relevant amounts can be seen in Appendix 12 at Line 23. 

 

Implementation 

88. Enbridge expects that approximately 170 geothermal systems can be put in place 

under its Geothermal Energy Services program in 2018.  Under Enbridge’s 10 year 

customer additions forecast, the program is expected to reduce over 2.4 mega 

tonnes of CO2 over the asset life and provides a net sufficiency of $76.2 million to 

the GHG-Customer VA. The analysis supports this longer term investment as a 

beneficial and cost-effective abatement program for Enbridge to undertake to 

manage its Cap and Trade obligations.  

 

89. The Company expects that the December 13, 2017 GreenON announcement will 

prompt increased customer interest in geothermal installations.  It is with that in 

mind that Enbridge is moving quickly so that the Geothermal Energy Services 

program can be launched as soon as possible.  To this end, the Company has been 

working with the OGA to insure that adequate training, inspection and certification 

processes are in place to accommodate the increased demand for geothermal 

Systems that the launch of the rebate program is expected to bring about. 

/u 

/u 
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Approvals Requested 

90. Based on the foregoing, Enbridge requests that the Board provide the following 

approvals in this proceeding.   

 

a) Approval of Rate 400 and Rate 401 which will support the utility offering RNG 

Upgrading and RNG Injection Services respectively, using site specific service 

fees based on the methodology described in this evidence. 

 
b) Approval of the 2018 Geothermal Energy Service program service fee.   

 

c) Approval to record the annual revenue deficiency / sufficiency associated with 

the RNG Enabling Program and Geothermal Energy Service program in the 

GHG-Customer VA.  The amounts recorded will be cleared through the annual 

process of settling the GHG-Customer VA.  
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Ontario
Executive Council
Conseil des ministres

On the recommendation of the undersigned, the Sur la recommandation du soussigne, le
Lieutenant Governor, by and with the advice and lieutenant-gouverneur, sur I'avis et avec le
concurrence of the Executive Council, orders con- sentement du Conseil des ministres,
that :

	

decrete ce qui suit :

WHEREAS Enbridge Distribution Inc . and related parties gave undertakings to the
Lieutenant Governor in Council that were approved by Order in Council on
December 9, 1998 and that took effect on March 31, 1999 ; and Union Gas Limited
and related parties gave undertakings to the Lieutenant Governor in Council that
were approved by Order in Council on December 9, 1998, and that took effect on
March 31, 1999 ;

AND WHEREAS opportunities exist for En bridge Distribution Inc. and Union Gas
Limited to carry on business activities that could assist the Government of Ontario
in achieving its goals in energy conservation ;

AND WHEREAS the Minister of Energy may issue, and the Ontario Energy Board
shall implement, directives that have been approved by the Lieutenant Governor in
Council that require the Board to take steps specified in the directives to promote
energy conservation, energy efficiency, load management or the use of cleaner
energy sources, including alternative and renewable energy sources ;

NOW THEREFORE the attached Directive is approved .

O . C . /Decret 15 .37 1200 6

Order in Council
Decret

A J,
Recommended:	 	Concurred:

Chair of CabinetMinister of Energy

Approved and Ordered :

	

	AUG 10 2006

Date
Administrator of the Government
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Minister of Energy

Hearst Block, 4T" Floor
900 Bay Street
Toronto ON M7A 2E1
Tel: 416-327-6715
Fax: 416-327-6574

Re: Gas Utility Undertakings

Enbridge Gas Distribution Inc . and related parties gave undertakings to the Lieutenant
Governor in Council that were approved by Order in Council on December 9, 1998 and
that took effect on March 31, 1999 ("the Enbridge Undertakings") ; and Union Gas
Limited and related parties gave undertakings to the Lieutenant Governor in Council
that were approved by Order in Council on December 9, 1998 and that took effect on
March 31, 1999 ("the Union Undertakings") .

Pursuant to section 27 .1 of the Ontario Energy Board Act, 1998, I hereby direct the
Ontario Energy Board to dispense,

- under section 6 .1 of the Enbridge Undertakings, with future compliance by Enbridge
Gas Distribution Inc . with section 2 .1 ("Restriction on Business Activities") of the
Enbridge Undertakings, and

- under section 6 .1 of the Union Undertakings, with future compliance by Union Gas
Limited with section 2.1 ("Restriction on Business Activities") of the Union
Undertakings,

in respect of the provision of services by Enbridge Gas Distribution Inc . and Union Gas
Limited that would assist the Government of Ontario in achieving its goals in energy
conservation, including services related to :

(a) the promotion of electricity conservation, natural gas conservation and the
efficient use of electricity ;

(b) electricity load management ; and

(c) the promotion of cleaner energy sources, including alternative energy sources
and renewable energy sources .

Ministre de I'Energie

Edifice Hearst, 4e Rage
900, rue Bay
Toronto ON M7A 2E1
Tel: 416-327-6715
Te1e: 416-327-6574

MINISTER'S DIRECTIVE

. . ./cont'd
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In addition, pursuant to section 27 .1 of the Ontario Energy Board Act, 1998, I hereby
direct the Board to dispense, under section 6 .1 of the Enbridge Undertakings, with
future compliance with section 2 .1 of the Enbridge Undertakings in respect of research,
review, preliminary investigation, project development and the provision of services
related to the following business activities :

(a) the local distribution of steam, hot and cold water in a Markham District
Energy initiative ; and

(b) the generation of electricity by means of large stationary fuel cells integrated
with energy recovery from natural gas transmission and distribution pipelines .

Further, pursuant to section 27 .1 of the Ontario Energy Board Act, 1998, I hereby direct
the Board to dispense, under section 6.1 of the Union Undertakings, with future
compliance with section 2 .1 of the Union Undertakings in respect of research, review,
preliminary investigation, project development and the provision of services related to
the following business activities :

(a) the generation of electricity by means of large stationary fuel cells integrated
with energy recovery from natural gas transmission and distribution pipelines .

To the extent that any activities undertaken by Enbridge Gas Distribution Limited or
Union Gas Limited in reliance on this Directive are forecast to impact upon their
regulated rates, such activities are subject to the review of the Ontario Energy Board
under the Ontario Energy Board Act, 1998.

In this directive, "alternative energy source" and "renewable energy source" have the
same meanings as in the Electricity Act, 1998 .

wight Duncan
Minister
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DISCLAIMER 
This report was prepared by Navigant Consulting, Inc. (Navigant) for The Ministry of Energy. The analytic 
work presented in this report represents Navigant’s professional judgment based on the information 
available at the time this report was prepared and assumptions as characterized by the Ministry of Energy 
and others. Navigant is not responsible for the reader’s use of, or reliance upon, the report, nor any 
decisions based on the report. NAVIGANT MAKES NO REPRESENTATIONS OR WARRANTIES, 
EXPRESSED OR IMPLIED. Readers of the report are advised that they assume all liabilities incurred by 
them, or third parties, as a result of their reliance on the report, or the data, information, findings and 
opinions contained in the report. 
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FOREWORD 
The following report is in response to the request of the Ontario Minister of Energy to complete a 
technical report that examines the fuels sector in Ontario to support development of the Long-Term 
Energy Plan (LTEP).  
 
The Fuels Technical Report (FTR) establishes a comprehensive view of the current state of the fuels 
sector in Ontario, including a review of fuels consumption and a set of outlooks for the 2016 through 2035 
period. The FTR is meant to be complementary to the Independent Electricity System Operator’s (IESO) 
technical report on the electricity system, the Ontario Planning Outlook (OPO). The reports share a set of 
common assumptions, economic activity and demographic data, as well as the uptake of electric 
equipment and transportation options.  
 
Ontario’s fuels sector is multifaceted and dynamic. Fuels are an important component of the province’s 
economy, critical for households, businesses and industry. Fuels are necessary for two main uses, as a 
source of energy and as feedstock in the manufacture of consumer products. Within the province, an 
array of fuels is used by Ontario consumers for various energy and non-energy purposes, ranging from 
space and water heating and cooking, to transportation, industrial processes and electricity generation.  
 
Ontario’s fuels and electricity sectors are closely linked. Both electricity and fuels can be a source of 
energy for space heating equipment in homes and businesses. In the future it is likely that a growing 
number of transportation options will offer electric alternatives to fuel-based options. Choices made 
around these products and services will influence the demand for both electricity and fuel energy in 
parallel. 
 
Ontario’s fuels sector has experienced considerable change over the past several years. Change has 
been driven by evolving fuels supply resources and pathways, new fuel-using technologies and the 
introduction and uptake of new and low-carbon alternative fuels.  
 
The sector has proven to be flexible and responsive to shifts in both the supply landscape and demand 
profile. Ontarians currently have a wide variety of affordable fuels and fuel-using technologies to choose 
from. This adaptability will be important as the province moves forward with implementing its climate 
change policies, including Ontario’s cap and trade program and Climate Change Action Plan (CCAP), and 
participating in other, broader pan-Canadian climate change initiatives as set out in the Vancouver 
Declaration.  
 
Addressing climate change will have an impact on the demand for and supply of fuel. Fuels sector 
participants in Ontario will need to be key players in this transformative change. Ontario’s fuels system is 
well-positioned to meet changing demand and supply characteristics for fuels because of the diversity 
and robustness within the supply chain that exists today. This supply system is adaptable, providing the 
opportunity to be leveraged well into the future and actively participate in achievement of the province’s 
greenhouse gas (GHG) emissions reduction targets.   
 
This report begins with an overview of the current state of Ontario’s fuels sector, including a summary of 
the fuel types and demand profile across each sector of the economy and a discussion of the end uses 
for the various fuels. The FTR also examines the outlook for demand under a set of scenarios and 
explores the effects on the systems which produce and deliver those fuels over the next two decades. 
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Notes to this Report 
 
Units of Measure: 
To compare fuels on an equivalent basis, all energy is reported 
as units of energy content in gigajoules (GJ) and petajoules 
(PJ). These measures can be characterized as follows: 

• A PJ is a million GJ 
• A house uses about 100 GJ of energy in a year.      
• 100 litres of gasoline provides about 3.5 GJ 
• A kilowatt-hour is 0.0036 GJ  
• A terawatt-hour is 3.6 PJ 
• Burning 50,000 tonnes of wood produces 1 PJ  

 
Historic Data: 
Historical modeled data are derived primarily from data 
published by Natural Resources Canada and Statistics 
Canada. Actual data is typically reported one to three years 
later than real time. Values presented for 2014 and 2015 may 
therefore represent modeled projections or estimates, rather 
than actual values. 
 

1. THE STATE OF THE SYSTEM: 10-YEAR REVIEW 

1.1 Overview 

In 2015, Ontario consumed approximately 2,500 PJ of fuel for energy purposes.  This is a decline from 
approximately 2,900 PJ in 2005, reflecting the phase out of coal use for electricity generation, improving 
efficiency and conservation efforts and 
changes in economic activity. The majority of 
the energy consumed in Ontario continues to 
be derived from the fuels discussed in this 
technical report. Since 2010, approximately 
500 PJ of electric energy have been 
consumed annually, approximately one-fifth of 
the provincial fuels energy use.  
 
Since 2005, sectoral shares of total energy 
have changed. The most significant, and 
visible, change is the amount of fuels energy 
used for electricity generation, which has 
declined by three-quarters relative to 2005. 
The residential and transportation sectors 
have both experienced modest growth in fuels 
use in this period, and the commercial and 
industrial sectors have experienced a small 
decline in fuels use.  
 
Figure 1: Total Ontario Fuels Energy Demand1 

 
Source: CanESS, 2016 

1 Values for 2014 and 2015 are, in some cases, projections or estimates rather than actuals. 
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Figure 2: Fuels Energy Demand by Sector 2005 and 2015 

 
Source: CanESS, 2016 

 
The Ontario fuels sector is comprised of numerous different fuel types with a variety of diverse 
applications. Although a small number of fuels (i.e., natural gas, gasoline and diesel) account for the 
majority of fuels energy use in the province, many, many more fuels also exist to service quasi-niche 
needs. Propane, wood and biomass, kerosene, aviation fuel, biofuels, petroleum coke and others all 
serve a variety of end-uses in the residential, commercial, industrial and transportation sectors. 
 
Figure 3: Fuels Energy Demand by Fuel Type 

 
Source: CanESS, 2016 
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Since 2005, the most substantial shift in fuel consumption has been the reduction in coal use, from 12% 
of fuels energy to less than 1%, used nearly exclusively by the industrial sector. This is principally due to 
the retirement of the provincial coal-fired electricity generation fleet. The other most significant change in 
the distribution of fuels use in Ontario is the growth in the use of biofuels, principally ethanol, over the 
period. Since 2005, ethanol use (mostly for blending with gasoline) has nearly tripled in Ontario.  
 
Figure 4: Fuels Demand by Fuel Type 2005 and 2015 

 
Source: CanESS, 2016 

1.2 Natural Gas 

Natural gas is found deep beneath the earth's surface. Natural gas consists mainly of methane, although 
other liquid hydrocarbons (called natural gas liquids or NGLs) can be entrained in natural gas supply. 
 
In Ontario, natural gas is commonly used as a fuel for space and water heating in the residential and 
commercial sectors. It also has important applications in industry, as a fuel source for energy-intensive 
operations (e.g., process heat) and non-energy uses (i.e., to make materials and chemicals). In 2015, 
natural gas generation accounted for about 10% of Ontario's electricity production and 25% of the 
province's installed electricity generating capacity.  
 
Natural gas is delivered to Ontario via a complex system of high volume transmission pipelines. 
Historically, much of Ontario's natural gas supply was sourced from Western Canada. However, U.S. gas 
production has increased in recent years - especially in areas proximate to Ontario (such as 
Pennsylvania) - resulting in Ontario meeting more of its requirements from U.S. production. Ontario 
produces minimal quantities of natural gas within its borders (i.e., less than 1% of demand).  
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Figure 5: Natural Gas Delivery 

 
Source: Canadian Energy Pipeline Association (CEPA), 2016.2 
 
Ontario uses storage infrastructure in southwestern Ontario (near Sarnia) called the Dawn Hub to help 
manage seasonal demand, by storing gas during the summer and providing it during the winter. Figure 6 
below illustrates the seasonal demand at Dawn. The Dawn Hub is one the largest storage facilities in 
North America and is used to manage natural gas demand by end-users in Ontario, Quebec and the 
eastern U.S.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 Canadian Energy Pipeline Association, the Natural Gas Delivery Network. Accessed June, 2016. http://www.cepa.com/about-
pipelines/types-of-pipelines/natural-gas-pipelines 
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Figure 6: Dawn Storage  

 
Source: Velocity Suite, 2016. SNL Natural Gas Prices, 2016. 
 
Within Ontario, natural gas is delivered to end-users by a network of transmission and distribution 
pipelines. These pipeline systems are operated by local distribution companies (LDCs). In Ontario, 
delivery charges by LDCs are rate regulated by the Ontario Energy Board (OEB) through a public and 
transparent review process. The OEB regulates rates to protect ratepayers while ensuring that the LDCs 
cover their delivery costs and earn a fair return. 
 
Ontario gas customers have a choice of buying the natural gas commodity from the LDCs or through 
independent marketers. The commodity component supplied by the LDCs is regulated on a “pass 
through” basis and its price fluctuates quarterly as gas market conditions change.  The LDC earns no 
return on the sale of the gas commodity. The gas commodity provided by independent marketers is not 
regulated. Independent marketers may offer fixed price contracts or attributes such as renewable natural 
gas. The LDCs and marketers acquire the natural gas supply in an unregulated, integrated North 
American market. To attract supply to the province, Ontario gas users must pay the market price (i.e., 
Ontario is a price taker). 

1.3 Propane 

Propane is a natural gas liquid (NGL) that is extracted at natural gas processing facilities. Propane is also 
a by-product of the petroleum refining process. 
 
In Ontario, propane is commonly used as a home heating fuel, predominantly in rural areas and 
communities without access to natural gas. Other propane uses include: water heating, barbeques, 
portable heating, agricultural (e.g., crop drying, greenhouse and livestock facility heating), transportation 
(i.e., propane vehicles) and non-energy uses (e.g., feedstock to make plastics). 
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Since propane is extracted from natural gas, significant quantities are imported into Ontario from Western 
Canada and other continental sources by rail. However, unlike natural gas, Ontario does have domestic 
propane production sources. Ontario's four petroleum refineries produce propane and an industrial facility 
in Sarnia-Lambton (called a "fractionator") processes a pipeline delivered NGL-mix into on-specification 
products (i.e., propane, butane and ethane) for the Ontario and regional market. 
 
Within Ontario, propane is delivered to end users by truck. About 140 large propane distribution facilities 
are located in Ontario. These facilities may be supplied by truck or (for larger facilities) by rail and have 
above-ground propane storage tanks. 
 
Figure 7: The Canadian Propane Industry Supply Chain 

 
Source:NRCan3 
 
Propane can also be stored underground in salt caverns and depleted production wells. Typically, 
propane is injected into storage in summer months and withdrawn from storage in winter months. Ontario 
uses storage infrastructure in the Sarnia-area to manage seasonal demand. The Sarnia area is a key 
storage propane hub in eastern North America and is used to manage propane demand by end-users in 
Ontario, Quebec and the eastern U.S.  
 
Wholesale propane commodity prices are determined in an unregulated, integrated North American 
market. In Ontario, propane distributors compete to supply end-users and end-user prices are not 
regulated.  

3 National Energy Board, Propane Market Review: 2016 Update – Energy Briefing Note,  May 2016 

https://www.neb-one.gc.ca/nrg/sttstc/ntrlgslqds/rprt/2016/2016prpn-eng.html#s10  
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1.4 Oil Products 

Oil products are produced at petroleum refineries. Petroleum refineries are industrial facilities that process 
crude oil into finished fuels like gasoline, diesel, jet fuel and fuel oil; and non-energy products like 
petrochemical feedstocks and asphalt. Crude oil is a fossil fuel, and it exists as a mixture of hydrocarbons 
in liquid form in underground pools or reservoirs, in tiny spaces within sedimentary rocks, and near the 
surface in oil sands.  

In Ontario, oil products are predominantly used in the transportation sector to fuel cars, trucks, buses and 
planes. Fuel oil (or heating oil) is also used to provide space heating in rural areas and remote 
communities without access to natural gas. Diesel can also be used to generate electricity in remote 
communities or as backup generation. Important industrial uses of oil products include use as feedstock 
for the chemical sector. Another significant non-energy use of oil products is asphalt for road construction. 

Four fuel refineries are located in Ontario, in Sarnia and Nanticoke. These facilities, which have a crude 
oil processing capacity of 393,000 barrels per day, supply a significant portion of Ontario's oil product 
demand. Ontario also imports oil products by pipeline (via the Trans Northern pipeline from Quebec, 
which supplies Eastern Ontario and the Toronto area), rail and marine (during the Great Lakes / Seaway 
shipping season). As with natural gas, Ontario has minimal crude oil production within its borders and 
relies on oil pipelines to deliver crude oil to the fuel refineries located in the province.  

Within Ontario, oil products are delivered to distribution terminals by pipeline, rail, marine and truck. 
Southern Ontario terminals are typically supplied by pipeline while more remote terminals are supplied by 
other modes. Ultimately, most oil products used in transportation and in the residential and commercial 
sectors are delivered to their final point of distribution (or use) by truck. 
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Figure 8: Crude Oil Delivery 

 
Source: Canadian Energy Pipeline Association (CEPA), 2016.4 
 

Oil products are typically stored at refineries and distribution terminals. Oil product storage is typically 
used to manage day-to-day or week-to-week fluctuations in demand. As oil product demand is less 
seasonal than for natural gas or propane, there is less long-term storage infrastructure for oil products 
than for some other fuels. 

Both crude oil and petroleum product prices are determined in an unregulated, integrated North American 
market. Consequently, to attract supply to the province, Ontario crude oil and oil product users must pay 
the market price (i.e., Ontario is a price taker). 

1.5 Wood and Biomass 

Biomass and wood are renewable resources (e.g., forest or agricultural materials) that are used in a 
variety of fuel applications.  

Biomass and wood resources are used as energy sources in industry, especially in the forestry sector. 
Biomass is used as the fuel for electricity generation at converted coal stations (e.g., Atikokan Generating 
Station) as well as at combined heat and power facilities. For space heating, wood stoves are a common 
secondary heat source in rural and remote communities and are the primary heat source in some areas. 
Wood pellets can be used to provide space heating in larger businesses (commercial businesses, 
hospitals, schools, etc.) - although this usage is not yet widespread in Ontario. 

4 Canadian Energy Pipeline Association, the Crude Oil Delivery Network. Accessed June, 2016. http://www.cepa.com/about-
pipelines/types-of-pipelines/liquids-pipelines 
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As illustrated in Figure 9, the biomass supply chain consists of harvesting, processing, baling, 
transportation and conversion. Harvesting of biomass can be performed using manual or mechanized 
techniques, depending on size and cost. Processing biomass involves converting the harvested timber 
into smaller pieces. Wood chip and pellet baling compact the wood for ease of transport. Biomass relies 
on transportation and distribution by truck. 

Figure 9: Biomass Delivery 

 
 
 
Ontario has substantial forestry resources and biomass more generally. Ontario's forest management 
guides and standards are regularly updated - this ensures that new uses of Crown forest resources, like 
bioenergy, occur in a sustainable way.  

Current pricing of biomass is largely based on costs of acquisition and distribution. 

1.6 Alternative Fuels 

Alternative fuels currently available in Ontario consist of three distinct fuels: ethanol, biodiesel / renewable 
diesel and renewable natural gas. 
 
Ethanol 

Ethanol is a renewable fuel.  It is a clear, colorless alcohol made from the sugars found in grains, such as 
corn, sorghum, and barley, as well as potato skins, rice, sugar cane, sugar beets and yard clippings.. 

In Ontario, ethanol is primarily used to fuel automobiles. Since 2007, Ontario regulations have required 
that fuel suppliers' sales of gasoline contain at least 5% ethanol content (calculated on an annual average 
basis). Some ethanol produced in Ontario is used in the beverage sector and in industrial applications 
(e.g., paints/solvents, base chemicals, disinfectants, etc.). 

Ontario has six manufacturing facilities in the province. All of the Ontario facilities use corn as the 
feedstock to produce ethanol. Corn is delivered to ethanol facilities by truck; corn used at Ontario ethanol 
facilities is mostly domestically produced although there are some imports. Ontario also imports ethanol 
by truck and rail. 

Ethanol is delivered to petroleum distribution terminals by truck and rail, where it is blended with a 
gasoline-blendstock to produce an on-specification finished fuel.  
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Similar to oil products, there is limited on-site storage for ethanol at production facilities and distribution 
terminals. 

The ethanol delivery network is illustrated in Figure 10 below. 

Figure 10: Ethanol Delivery Network 

 
 
Source: National Bioenergy Center, National Renewable Energy Laboratory5 
 
Wholesale ethanol commodity prices are determined in an unregulated, integrated North American 
market.  

Biodiesel / Renewable Diesel 

Biodiesel is a renewable fuel that can be used instead of diesel fuel made from petroleum. Biodiesel can 
be made from vegetable oils (e.g., soybean oil) and animal fats. Renewable diesel can be made from the 
same feedstocks as biodiesel; however, it is processed in a way that the product is chemically similar to 
petroleum diesel. 

Biodiesel and renewable diesel are used as petroleum diesel replacements and additives in the 
transportation sector. Since 2014, Ontario has required fuel suppliers to have bio-based content in their 
diesel supplies. By 2017, the blending requirement will be 4%. 

5 As cited in: United States Department of Agriculture, Agricultural Marketing Services (USDA-AMS), “Ethanol transportation 
backgrounder: expansion of U.S. corn-based ethanol from the agricultural transportation perspective,” September 2007. 
http://naldc.nal.usda.gov/naldc/download.xhtml?id=46310&content=PDF 
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Ontario has five biodiesel manufacturing facilities. Some biodiesel is used in Ontario; however, some 
production is exported to capture lucrative U.S. incentives. Biodiesel is typically transported by rail and 
truck. Renewable diesel is only produced at a few facilities globally - none in Ontario.  

Biodiesel distribution within Ontario is primarily by truck and rail. As with ethanol, biodiesel is blended with 
diesel at petroleum distribution terminals (Note: One biodiesel producer in Ontario is located adjacent to 
a petroleum distribution terminal and connects to that terminal by pipeline).  

Similar to ethanol and petroleum products, there is limited on-site storage for biodiesel. 

Wholesale biodiesel commodity prices are determined in an unregulated, integrated North American 
market.  

The biodiesel delivery network is illustrated in Figure 11 below. 

Figure 11: Biodiesel Delivery Network 

 
Source: Stillwater Associates LLC6 

Renewable Natural Gas 

Renewable natural gas (RNG) is the methane component of biogas, which is produced from the 
decomposition of organic matter. Biogas can be derived from landfills, livestock operations, farms, 
wastewater treatment plants or waste from industrial facilities (e.g., food processors). Once processed to 
remove impurities, the resulting RNG can be injected into the natural gas pipeline system and is fully 
interchangeable with conventional natural gas. 

6 Stillwater Associates LLC, “Petroleum and Renewable Fuels Supply Chain,” February 2016. 
http://bipartisanpolicy.org/wp-content/uploads/sites/default/files/files/Stillwater_Fuels_Supply_Chain.pdf 
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. 

In 2013, there were 37 operating biogas facilities in Ontario. However, production volumes from these 
facilities were quite small, relative to the size of the province's natural gas system. RNG production 
requires connections to the province's natural gas system as well as equipment to process the RNG to 
ensure quality standards are met. 

RNG can use existing storage resources of the natural gas system.  Currently, RNG is procured on a site-
by-site basis, typically under long-term contracts. 

Figure 12 below illustrates the renewable natural gas production process.  

 

Figure 12: Renewable Natural Gas Production Process 

 
 

1.7 Demand 

This section of Chapter 1 provides additional detail regarding the fuels energy by four sectors: residential, 
commercial, industrial, and transportation. Readers interested in the electricity generation sector may 
refer to the Independent System Operator (IESO) Ontario Planning Outlook (OPO) report.7 

7 Independent Electricity System Operator, Ontario Planning Outlook, September 2016 

http://www.ieso.ca/Pages/Ontario's-Power-System/Ontario-Planning-Outlook/default.aspx  
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1.7.1 Residential 

The residential sector consumes approximately 18% of Ontario’s fuels energy.  
 

Figure 13: Ontario Residential Fuels Demand - 2015 

  
Source: CanESS, 2016 
 
 
Natural gas is the main fuel used in the residential sector, used for space and water-heating. Natural gas 
supplied over 80% of the total fuel energy used in the sector in 2015. Fuel demand in the residential 
sector is dominated by space heating. In Ontario, approximately 75% of total fuels energy demand in the 
home is used for space heating.8  Fuels are also used for water heating, and, to a lesser degree for 
cooking and other appliance end-uses. 

 
The demand for space heating results in year to year changes in residential fuel demand, reflecting milder 
and colder heating seasons.  Figure 14 illustrates this year over year variability. 
 

8 In 2013, the combined fuels energy use for residential space-heating was approximately 320 PJ. The total fuel use by the 
residential sector in the same year was approximately 428 PJ. 

Natural Resources Canada, Comprehensive Energy Use Database: Residential Sector, Accessed July 2016 

http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/menus/trends/comprehensive/trends_res_on.cfm  

Table 1 and Table 5 
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Figure 14: Residential Demand by Fuel Type: 2005-2015 

 
Source: CanESS, 2016 

 
From 2005 to 2015, overall fuels energy use per square metre in the residential sector decreased by 
11%. This reflects total efficiency gains in the sector. Over the period, improved energy efficiency in 
heating equipment, conservation efforts, more stringent building codes, tighter building envelopes for new 
construction and increasing urbanization and housing density have contributed to a reduction in energy 
use of 0.08 GJ per square metre as shown in Figure 15, below. 
 
Figure 15: Residential Fuels Energy Use Per Square Metre of Floor-Space 

  
Source: CanESS, 2016 
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1.7.2 Commercial 

The commercial sector consumes approximately 9% of Ontario’s fuels energy.  
 
Figure 16: Commercial Fuel Demand - 2015 

  
Source: CanESS, 2016 
 
Natural gas is the main fuel used in the commercial sector, used principally for space and water-heating. 
Natural gas supplied more than 90% of the total fuel energy used in the sector in 2015. Fuel demand in 
the commercial sector is dominated by space heating. In Ontario, approximately 85% of total fuels energy 
demand in commercial buildings is used for space heating.9  Fuels are also used for water heating, and, 
to a lesser degree for cooking and other appliance end-uses. 
 
Although the commercial sector’s fuels use is quite sensitive to annual weather trends, it is more sensitive 
than the residential sector to changes in the economy. 
. 
 

9 In 2013, the combined fuels energy use for commercial space-heating was approximately 202 PJ. The total fuel use by the 
commercial sector in the same year was approximately 235 PJ. 

Natural Resources Canada, Comprehensive Energy Use Database: Commercial Sector, Accessed July 2016 

http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/menus/trends/comprehensive/trends_res_on.cfm  

Table 1 and Table 24 
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Figure 17: Commercial Demand by Fuel Type: 2005-2015 

 
Source: CanESS, 2016 

 
From 2005 to 2015, overall fuels energy use per square metre in the commercial sector decreased by 
26%. This reflects total efficiency gains in the sector. Over the time period, improved energy efficiency in 
heating equipment, conservation efforts, more stringent building codes, tighter building envelopes for new 
construction and trends in commercial activities have contributed to a reduction in energy use of 0.26 GJ 
per square metre as shown in Figure 18, below. 
 
Figure 18: Commercial Fuels Energy Use Per Square Metre of Floor-Space 

  
Source: CanESS, 2016 
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1.7.3 Industrial 

The industrial sector consumes approximately 30% of Ontario’s fuels energy. In addition to this fuel used 
for energy (approximately 750 PJ in 2015), the industrial sector used an additional approximately 250 PJ 
of fuels in 2015 for non-energy purposes (e.g., as feedstock for down-stream products). 
 
Figure 19: Industrial Fuel Demand - 2015 

  
Source: CanESS, 2016 

 
In contrast to the residential and commercial sectors, the industrial sector makes use of a wide variety of 
fuels for energy use. Like in the residential and commercial sectors, natural gas is the most common fuel 
used, however it represents less than 40% of total fuel energy use. Coal, coke and coke gas represent 
approximately a third of all industrial energy use, with other fuels such as kerosene, propane (and other 
natural gas liquids) and biomass serving important industrial niches. 

 
Macroeconomic fluctuations and other drivers of industrial production are the principal drivers of fuels 
consumption variability, rather than weather. 
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Figure 20: Industrial Energy Demand by Fuel Type: 2005-2015 

 
Source: CanESS, 2016 

 
 

In addition to energy and combustion-related demand, a substantial amount of fuels product is used in 
non-energy processes as a raw material feedstock. For example, natural gas is used as an input to 
produce hydrogen, petroleum products are used in the production of asphalt, pesticides and plastics and 
a number of fuels products can be used to develop lubricants and greases. Non-energy related fuels 
consumption is illustrated in Figure 21 below.  Note: The “Coal, Coke and Coke Gas” category shown 
below includes petroleum coke. 
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Figure 21: Non-Energy Industrial Demand by Type: 2005-2015 

 
Source: CanESS, 2016 

 
From 2005 to 2015, overall fuels energy use per $1,000 of economic output decreased by 10%. This 
reflects efficiency gains in the sector, and may also reflect production utilization. Over the time period, 
improved energy efficiency in industrial processes, conservation efforts, the impact of macroeconomic 
trends on industrial output, and other trends in activity towards less energy intensive industries, have 
contributed to a reduction in energy use of 0.29 GJ per $1,000 of output as shown in Figure 22, below. 
 
Figure 22: Industrial Fuels Energy Use Per $1,000 of Economic Output 

  
 Source: CanESS, 2016 
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1.7.4 Transportation 

The transportation sector consumes approximately 38% of Ontario’s fuels energy.  
 
Figure 23: Transportation Energy Fuel Demand - 2015 

  
Source: CanESS, 2016 

 
 
Gasoline and diesel dominate transportation fuels use, representing nearly 85% of total transportation 
fuels use in 2015. Most gasoline and diesel fuel is used by road transportation. Biofuels (ethanol and bio-
based diesels) have grown substantially in relative importance, from less than 1% of transportation fuels 
energy use in 2005 to nearly 3% in 2015. Biofuels are typically blended with their corresponding 
conventional fossil fuel in order to meet existing green fuel mandates. Other fuels include fuel oil (typically 
in marine applications), aviation fuel, and other, more niche fuels, including propane and compressed 
natural gas. 
 
Propane is typically used for high-usage short-range vehicles (taxis and delivery vans), and compressed 
natural gas is typically used in more heavy-duty applications, notably for urban transit buses. 
Transportation fuels use is less variable than fuels use in any of the other sectors considered in this 
report. 
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Figure 24: Transportation Demand by Fuel Type: 2005-2015 

 
Source: CanESS, 2016 
 
Improving efficiency standards and market pressures have substantially improved the efficiency of many 
vehicles since 2005. An intuitive example of this is the clear improvement in fuel efficiency of light duty 
road vehicles (cars and light trucks used for personal and commercial purposes). The efficiency of these 
vehicles has on average improved from 270 km/GJ (9.2 km/litre or 21.7 miles per gallon) in 2005 to 302 
km/GJ (10.3 km/litre or 24.3 miles per gallon) in 2015. 
  

Figure 25: Light Duty Vehicle Efficiency Improvements – 2005 to 2015 

 
Source: CanESS, 2016 
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1.8 Historical GHG Emissions 

Ontario’s greenhouse gas (GHG) emissions have declined significantly over the past 10 years from 211 
megatonnes (MT) of carbon dioxide equivalent (CO2e) in 2005 to approximately 170 MT in 201510.  
 
Approximately two-thirds of this reduction is attributable to the electricity generation sector’s phase out of 
coal as a fuel source. The remainder is primarily attributable to changes in industrial non-energy use, 
transportation efficiency improvements and total industrial energy requirements. 
 
Historical GHG emissions are illustrated in Figure 26 below. Both combustion and non-combustion 
emissions are illustrated in this figure.  Fuel use for electricity generation is also shown to provide the 
overall trend in energy-related GHG emissions. This chart is provided to demonstrate the proportion of 
total GHGs relevant to the Fuels Technical Report: Residential, Commercial, Industrial and Transportation 
energy use (the bottom four areas of the graph). As of 2015, these comprise approximately 70% of 
provincial GHG emissions. 
 
Figure 26: Historical Ontario GHG Emissions 

 

 
Source: Environment Canada 
 

10 Environment Canada, Environment Canada Data Catalogue, National and Provincial/Territorial Greenhouse Gas Emission 
Tables, Accessed July 2016 

Table A11-12 

http://donnees.ec.gc.ca/data/substances/monitor/national-and-provincial-territorial-greenhouse-gas-emission-tables/C-Tables-IPCC-
Sector-Provinces-Territories/?lang=en  
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2. FUELS SYSTEM 20-YEAR OUTLOOK 

2.1 Demand Outlook 

The demand for fuels is the starting point used in assessing the outlook for fuels in Ontario. There is 
considerable uncertainty with all demand outlooks, as future demand for fuels will depend on global 
macroeconomic and fuels market trends and technology development, as well as more local provincial 
economic, demographic and policy trends.  
 
In preparing this report and the associated analysis, Navigant has considered a range of possible fuels 
sector characterizations and outlooks for demand, ranging from 1,800 PJ to 2,400 PJ in 203511, 
compared to 2,300 PJ in 2015 (see Figure 27, below). This range is reflected in five outlooks that provide 
context for the long-term policy discussions that will inform Ontario’s Long Term Energy Plan (LTEP). 
 
The outlooks all reflect actions identified in the government’s recently announced Climate Change Action 
Plan. The outlooks are all consistent with the outlooks presented by IESO in its OPO, and were 
developed based on a common set of assumptions and data regarding economic activity, demographics, 
fuel shares, electrification, pricing, weather, etc. 
 
Figure 27: Demand Uncertainty 

 
Source: CanESS, 2016 
 
The outlooks considered for Ontario’s energy fuels demand are: 

• Outlook B, which reflects all of the assumptions adopted by IESO for the OPO Outlook B, and 
further assumes that natural gas demand-side management (DSM) programs supporting 
efficiency and conservation improvements will continue at present levels of funding and that 
transportation fuels standards will proceed as planned. 

11 This range includes only fuels used to provide energy. Non-energy fuel use by the industrial sector is not considered in the 
outlooks. 
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• Outlooks C and D, which reflect all of the assumptions adopted by IESO for the OPO Outlooks C 
and D, and further assume that natural gas DSM will continue at present levels of funding and 
that transportation fuels standards will proceed as planned. 

• Outlooks E and F, which reflect all of the assumptions adopted by IESO for the OPO Outlooks C 
and D (respectively), but also explore different levels of additional natural gas DSM, and the 
displacement of some conventional fuels with less carbon-intense alternatives. 

 
Outlook A was developed by IESO to explore the implications of lower electricity demand. Applying the 
assumptions of Outlook A to the fuels sector would result in lower fuels demand than Outlook B. Lower 
fuels demand is already explored in the FTR by Outlooks C, D, E and F. Given the fact that lower fuels 
demand scenarios were already being explored by four alternative outlooks, it was determined that 
modeling Outlook A would provide incremental information of only limited value. Outlook A has therefore 
not been modeled as part of the FTR. 
 
The incremental relationships between these outlooks, and their relative position in the range of fuels 
energy demand highlighted in Figure 27, above, is illustrated in Figure 28, below. 
 
Figure 28: Illustration of Outlook Relationships 

 
 
The total energy-related fuels demand of each outlook is illustrated in Figure 29, below. As may be seen, 
in the final year of the outlook horizon, Outlook F yields a total Ontario energy-related fuels demand that 
is 23% lower than that projected by Outlook B. 
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Figure 29: Five Fuels Energy Demand Outlooks 

  
Source: CanESS & Navigant Analysis, 2016 
 
 
The fuels energy demand in 2035 (as well as the initial 2015 levels) by sector across the five 
outlooks is illustrated in  

Figure 30, below. The majority of fuels energy in all outlooks is consumed by the industrial and 
transportation sectors, which together account for approximately three-quarters of total fuels energy 
demand.12 
 

Figure 30: Sectoral Breakdown of Energy Demand by Outlook, 2015 vs 2035 

 
Source: CanESS & Navigant Analysis, 2016 
 
 
 

12 Figures do not include industrial non-energy use fuels demand. 
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Assumptions across the demand outlooks are summarized in Table 1, on the next page. The following 
acronyms appear in this table: 

• EV: electric vehicles 

• DSM: demand-side management (natural gas focused conservation) 

• OEB: Ontario Energy Board 

• APS: Achievable Potential Study, the OEB’s Natural Gas Conservation Potential Study13 

• RNG: Renewable natural gas 

• CNG: Compressed natural gas 

• LNG: Liquefied natural gas 

 
 

13 ICF International, submitted to the Ontario Energy Board, Final Report: Natural Gas Conservation Potential Study, June 30, 2016, 
updated July 7, 2016 

http://www.ontarioenergyboard.ca/OEB/Industry/Regulatory+Proceedings/Policy+Initiatives+and+Consultations/Natural+Gas+Conse
rvation+Potential+Study 
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Each of the following sub-sections illustrate changes in fuel demand over time for each sector (residential, 
commercial, industrial, transportation). Each chart shows a single sector, and compares fuels use in 2025 
and in 2035 to fuels use in 2015 by fuel for three outlooks: B, D and F. 
 
The purpose of this sectoral breakdown is to contrast IESO outlooks (C and D) with those that assume 
incremental natural gas DSM and additional use of alternative fuels (E and F). Since C and D (and E and 
F) differ from each other only in degree, only the most extreme outlooks from the two groups (i.e., D and 
F) are shown. 

2.1.1 Residential 

Outlook D results in a substantial reduction in residential fuels demand (relative to Outlook B) as a result 
of IESO assumptions regarding the electrification of space and water heating. Total residential fuel 
demand in 2035 is 35% lower in Outlook D than it is in Outlook B. Total residential energy use in 2035 in 
Outlook F is four percentage points lower than in Outlook D (or 39% less than in Outlook B) as a result of 
incremental natural gas DSM. In addition to this, however, a substantial volume of conventional natural 
gas (66 PJ) has been replaced by renewable natural gas (RNG). 
 
Residential fuels energy demand for Outlooks B, D and F in 2025 and 2035 are illustrated in Figure 31 
below.  
 
Figure 31: Residential Outlook 

 

2.1.2 Commercial 

Outlook D results in a substantial reduction in commercial fuels demand (relative to Outlook B) as a result 
of IESO assumptions regarding the electrification of space and water heating. Total commercial fuel 
demand in 2035 is 24% lower in Outlook D than it is in Outlook B. Total commercial energy use in 2035 in 
Outlook F is thirteen percentage points lower than in Outlook D (or 37% less than in Outlook B) as a 
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result of incremental natural gas DSM. In addition to this, however, a substantial volume of conventional 
natural gas (42 PJ) has been replaced by renewable natural gas (RNG). 
 
Commercial fuels energy demand for Outlooks B, D, and F in 2025 and 2035 are illustrated in Figure 32 
below. 
 
Figure 32: Commercial Outlook 

 
Source: CanESS & Navigant Analysis, 2016 

2.1.3 Industrial 

Outlook D results in a substantial reduction in industrial fuels demand (relative to Outlook B) as a result of 
IESO assumptions regarding the electrification of industrial processes. Total industrial fuel demand (for 
energy use) in 2035 is 18% lower in Outlook D than it is in Outlook B. Although smaller, as a proportion of 
total sectoral fuels energy use, than the reduction observed in the residential and commercial sector, the 
total energy reduction in the industrial sector in Outlook D (compared to Outlook B) by 2035 is more than 
twice the commercial energy reduction. 
 
Total industrial energy use in 2035 in Outlook F (excluding non-energy fuels use) is approximately five 
percentage points lower than in Outlook D (or 23% less than in Outlook B) as a result of incremental 
natural gas DSM. In addition to this, however, a substantial volume of conventional natural gas (48 PJ) 
has been replaced by renewable natural gas (RNG). 
 
Industrial fuels energy demand for Outlooks B, D and F in 2025 and 2035 are illustrated in Figure 33 
below. 
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Figure 33: Industrial Outlook  

 
Source: CanESS & Navigant Analysis, 2016 

2.1.4 Transportation 

Outlook D results in a moderate reduction in transportation fuels demand (relative to Outlook B) as a 
result of IESO assumptions regarding the adoption of EVs. Total transportation fuel demand in 2035 is 
9.5% lower in Outlook D than it is in Outlook B. As in the case of the industrial sector, this reduction, 
although small in proportion to total transportation fuels use, is substantial in absolute terms – 92 PJ, 
compared to Outlook B, nearly twice the energy reduction observed in the commercial sector in Outlook D 
relative to Outlook B. 
 
Total energy use in 2035 in Outlook F is less than one percentage point lower than in Outlook D (or 
10.4% less than in Outlook B). This is due to the fact that the transportation sector assumptions for 
Outlook F (incremental to Outlook D) are all related to fuel switching. Some modest energy reductions are 
observed due to improved efficiencies associated with some technologies and fuels, but since 
incremental Outlook F assumptions are based on a movement toward fuels with lower GHG emissions, 
little change is seen in total energy consumption.  
 
The most substantial fuel switching impacts observed in Outlook F are those associated with ethanol (for 
light duty vehicles), bio-based diesels and natural gas (for heavy duty vehicles). Outlook F also considers 
the impact of increased use of hydrogen fuel cell vehicles (HFCV) and propane-fueled vehicles, but the 
impact of these changes is more modest.  
 
Transportation fuels energy demand for Outlooks B, D and F in 2025 and 2035 are illustrated in Figure 34 
below. 
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Figure 34: Transportation Outlook 

 
Source: CanESS & Navigant Analysis, 2016 

2.2 Conservation Outlook  

Conservation potential is a key component of IESO’s outlooks for the Ontario electricity system, and is 
embedded in all of the outlooks modeled in the OPO. This conservation is achieved through the 
deployment of conservation programs targeting different end-uses across different sectors, as well as 
municipal, provincial and federal codes and standards. 
 
For most of the fuels sector, no corresponding portfolio of conservation programs exists, with the 
exception of natural gas DSM programs from the regulated natural gas utilities.  Other specific 
conservation initiatives in the fuels sector include codes and standards relating to new equipment and 
construction, and vehicle fuel economy standards. 
 
 
Outlooks B, C and D all reflect the assumption that natural gas DSM programs will continue at current 
(i.e., 2017 – 2020) levels of funding. The natural gas DSM in each of these outlooks approximately 
corresponds to the “constrained achievable” potential mapped out in the Ontario Energy Board’s 
Conservation Potential study.15 Outlooks E and F also apply incremental DSM. Outlook E reflects the 
incremental natural gas DSM potential estimated for the “semi-constrained” achievable potential scenario 
in the OEB study.  Outlook F reflects the incremental natural gas DSM potential estimated for the 
“unconstrained” achievable potential scenario in the OEB study. Potential reductions of natural gas use 

15 ICF International, submitted to the Ontario Energy Board, Final Report: Natural Gas Conservation Potential Study, June 30, 2016, 
updated July 7, 2016 

http://www.ontarioenergyboard.ca/OEB/Industry/Regulatory+Proceedings/Policy+Initiatives+and+Consultations/Natural+Gas+Conse
rvation+Potential+Study  
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are affected by the fuel-switching assumed by IESO for Outlooks C and D. Outlooks C and D both 
assume a significant amount of fuel switching from natural gas to electricity for space, water and process 
heat. This in turn reduces the incremental DSM potential available in these outlooks.16 
 
Codes and standards affecting natural gas consumption are not included in the OEB study and are not 
explicitly modeled in CanESS in the same way that vehicle fuel economy standards are. The effects of 
building codes and other types of standards affecting residential, commercial and industrial natural gas 
use are captured through the extension forward of declining trends in energy intensity in those sectors.  
 
All of the FTR outlooks also reflect fuels standards regulation currently in force, and the more stringent 
fuel economy standards scheduled to come into effect in the future. These standards include both U.S. 
Environmental Protection Agency (EPA)17 fuel economy standards for light-duty, medium duty and heavy 
duty vehicles, specifically: 

• The Corporate Average Fuel Economy (CAFE) standard. This applies to cars and light trucks. 

• The Fuel Efficiency and GHG Emission Program for Medium- and Heavy-Duty Trucks. This 
applies to medium and heavy-duty trucks. 

 
The conservation impact of vehicle codes and standards natural gas DSM is illustrated in Figure 35 
below. A more detailed breakdown of the composition of natural gas DSM potential through to 2030 (e.g., 
by end-use, sector, etc.) may be found in the OEB report cited above. 
 

16 Navigant has worked closely with detailed sectoral and end-use data from the achievable potential study provided by the OEB to 
calibrate its DSM assumptions, and although the DSM assumed for the FTR is nearly identical at the aggregate level for Outlook B, 
it varies slightly at the sectoral level. Most, but not all, of this variation at the sectoral level is accounted for by differing sectoral 
definitions: the OEB report defines multi-family residential as part of the commercial sector, whereas in the FTR this segment falls in 
the “residential” sector. Likewise, the OEB study includes electricity generation (“utilities”) in the “industrial” sector whereas the FTR 
does not. Once sectoral definitions are adjusted appropriately some small sectoral differences in total estimated consumption 
remain, but are extremely low at the aggregate provincial level, for Outlook B. 
17 Canadian fuel economy standards are harmonized with U.S. standards. 
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Figure 35: Conservation Achievement and Outlook to 2035 (Outlook B) 

 
Source: CanESS & Navigant Analysis, 2016 

2.3 Supply Outlook  

As discussed, fuels are supplied by a series of robust commodity markets where the demand for product 
is essential in establishing supply, infrastructure and processing needs. Fuels markets are flexible, 
responsive to demand shifts and price changes. Supply infrastructure is also typically responsive to 
changes in demand, which provides a strong signal for investment needs. In all scenarios, the supply 
outlook is expected to provide sufficient quantities of product to meet Ontario’s demands for conventional 
fossil fuels. Current and planned infrastructure could be capable of meeting the demands in Outlook B, 
which is based on a relatively flat demand for fossil fuels, as well as all other Outlooks where fossil fuel 
demand is contracting. Assuming the appropriate contribution of reinvestments and proper maintenance 
to processing, storage, transmission and distribution facilities, no issues in supply are projected. 
 
Where outlooks see demand growth for alternative fuels, new investment in infrastructure and greater 
expectations for imports of alternative fuels will be required. New ethanol processing facilities and 
biodiesel refineries may be needed in outlooks with higher demands for alternative fuels, along with the 
associated investment in storage, distribution networks and terminal asset.  
 
Figure 36 below, illustrates the range of demands that supply systems could need to meet by 2035 as 
conditions in the market change. Existing infrastructure for conventional fossil fuels is likely to be 
sufficient, while the substantial change across outlooks in alternatives will require new investments in 
processing and delivery infrastructure. 
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Figure 36: Alternative Fuels in 2035 – Outlook B and F 

 
 
Source: CanESS & Navigant Analysis, 2016 
 
A more detailed breakdown of the composition of alternative fuels in Outlook F, and how that changes 
over time, is shown in Figure 37, below. 
 

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 38 of 190



Figure 37: Outlook F Alternative Fuel Breakdown 

 

 
Source: CanESS & Navigant Analysis, 2016 
 
At present, limited renewable natural gas facilities exist in Ontario, and production capacity at these 
facilities would be insufficient to satisfy the requirements of either Outlook E or Outlook F. Likewise, bio-
based diesel refineries in Ontario have a total production capacity of approximately 300 million litres per 
year18, or 10.2 PJ per year. The Outlook F requirement for bio-based diesels by 2035 is nearly 80 PJ per 
year. Ontario’s current ethanol production capacity is approximately one billion litres a year19, or just over 
20 PJ. The Outlook F requirement for ethanol by 2035 is approximately 50 PJ per year. 
 
Development of domestic biofuel production capacity, or the sourcing of substantial volumes of imports 
would be required to meet the biofuels demands of Outlook F. 

2.3.1 Supply Resources 

Ontario’s non-electric energy needs have historically been satisfied by a wide variety of fuels. The diverse 
nature of the fuels sector is a function of both free-market dynamics, and the diverse requirements and 
niche needs of Ontario’s fuel users. No single fuel is suitable for all applications. 

18 Renewable Industries Canada, Industry Map. Accessed June, 2016. http://ricanada.org/industry/industry-map/ 
19 Renewable Industries Canada, Industry Map. Accessed June, 2016. http://ricanada.org/industry/industry-map/ 

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 39 of 190



 
The characteristics of the major groups of fuels considered in this report are discussed below. 

2.3.1.1 Conservation 

Conservation is not in itself a fuel, but can be used as way of reducing fuel consumption. As noted in the 
Conservation Outlook, aside from natural gas, program-driven energy conservation does not generally 
exist in the fuels sector. The potential for natural gas DSM (conservation), based on the findings of the 
OEB’s Conservation Potential Study, have been accounted for in all five outlooks, as have fuel economy 
standards. 

2.3.1.2 Natural gas 

Natural gas is the most common heating fuel in Ontario, by share. However, natural gas is not accessible 
to all Ontario consumers because the distribution network is not available to all regions. Generally, rural 
or remote parts of the province are not served by natural gas piping networks. Delivery of liquified natural 
gas and compressed natural gas by truck or rail is a possible alternative. Adoption of this fuel has been 
encouraged by the gradual expansion of the distribution network, and historically low prices in relation to 
other space- and water-heating fuel options. Most of Ontario’s natural gas is currently transported to the 
province via pipeline from Western Canada20, with an increasing trend to supplies from the U.S. 
northeast, and substantial quantities of natural gas are stored in south-western Ontario to cover winter 
heating capacity requirements. 

2.3.1.3 Renewable natural gas 

Renewable natural gas (RNG) is a biogas product of the decomposition of organic matter. Biogas can be 
derived from landfills, livestock operations, wastewater treatment, or waste from industrial, institutional, 
and commercial entities. As outlined in a 2014 CanBio Report entitled Status on Bioenergy in Canada,21 
Ontario has become the leader in Canada for in-farm biogas facilities, although no large-scale RNG 
production facilities currently exist in Ontario, Enbridge and Union Gas have forecast the capability to 
deliver 155 PJ (nearly 4.3 million cubic meters) of renewable gas per year by 2030.22 

2.3.1.4 Propane 

Propane is a stable, economically transportable alternative to natural gas and is used for space-heating in 
remote areas without access to natural gas, for transportation and in industrial applications. Propane’s 
stability and storage longevity contribute to its adoption by remote communities and industry. Historically 

20 Navigant, North America Natural Gas Market Outlook, Spring 2016 
21 Renewable Energies, 2014 Canbio Report on the Status of Bioenergy in Canada. December, 2014. http://www.fpac.ca/wp-
content/uploads/2014_CanBio_Report.pdf 
22 ICF International on behalf of Enbridge Gas Distribution and Union Gas, Results from Aligned Cap & Trade Natural Gas Initiatives 
Analysis, November 2015 
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propane was produced using oil by-products (liquefied petroleum gas), but currently the majority of 
Ontario’s propane supply is derived from natural gas (natural gas liquid) produced in Alberta.23 

2.3.1.5 Oil products 

Refined oil products are used principally as a transportation fuel (gasoline, diesel, aviation fuel). Fuel oil is 
also used for industrial process heating and home heating, although home heating use of fuel oil has 
been in decline for some time, due partly to the high cost of the product and to the insurance premiums 
required of homeowners that use oil. Although a very modest amount of crude oil is produced in Ontario, 
the majority of Ontario’s oil products are refined in Ontario using crude oil transported from Alberta.24 

2.3.1.6 Ethanol 

Despite Ontario producing more bioethanol than any other province in Ontario, the province imports 
approximately 20% of its current requirements.25 The existing provincial mandate for green fuels requires 
that at least 5% of the volume of all gasoline sold in the province is made up of ethanol.  Ethanol is more 
corrosive than standard gasoline, and many car warranties only cover the use of up to 10% ethanol 
blends.26 Ontario ethanol refineries have a nominal production capacity of over a billion litres per year, 
equivalent to 23 PJ. 27 

2.3.1.7 Biodiesel 

There are two types of bio-based diesel: “biodiesel”, and “renewable” diesel. The key difference between 
the two is that biodiesel congeals at higher temperatures than petro-diesel, limiting the blend rate for this 
fuel in colder months. Renewable diesel does not have this limitation and may be blended (or used 
without blending) in all conditions suitable to petro-diesel. Ontario biodiesel refineries (including one not 
yet operational) have a nominal production capacity of nearly 300 million litres a year, equivalent to 
approximately 10 PJ. 28  

2.3.1.8 Hydrogen 

Hydrogen is considered in this report only as a fuel for hydrogen fuel cell vehicles (HFCVs). Currently, 
most hydrogen is produced from methane or coal gasification, although some is also produced via the 
gasification of biomass or water electrolysis. Hydrogen may be produced without carbon emissions by 
using electrolysis with electricity from non-emitting sources. There are currently two hydrogen production 

23 National Energy Board and Competition Bureau,  Propane Market Review – Final Report, April 2014 

http://www.nrcan.gc.ca/energy/crude-petroleum/15927  
24 Statistics Canada, Table 134-0001: Refinery Supply of Crude Oil and Equivalent, Annual 

http://www5.statcan.gc.ca/cansim/a26?lang=eng&id=1340001 
25 Ethanol production data provided by the Ministry of the Environment and Climate Change 
26 International Council on Clean Transportation, Technical Barriers to the Consumption of Higher Blends of Ethanol, February 2014 

http://bipartisanpolicy.org/wp-content/uploads/sites/default/files/files/ICCT_Ethanol.pdf  
27 Renewable Industries Canada, Industry Map. Accessed June, 2016. http://ricanada.org/industry/industry-map/ 
28 Renewable Industries Canada, Industry Map. Accessed June, 2016. http://ricanada.org/industry/industry-map/ 

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 41 of 190

http://www.nrcan.gc.ca/energy/crude-petroleum/15927
http://bipartisanpolicy.org/wp-content/uploads/sites/default/files/files/ICCT_Ethanol.pdf


facilities in Ontario, both in Sarnia, with a total production capacity of 230,000 kg per day, equivalent to 
approximately 10 PJ per year. 29 

2.4 Emissions Outlook 

Carbon emissions from Ontario’s fuels sector are projected to decline significantly under Outlooks C, D, E 
and F.  Emissions reductions observed in Outlooks C and D are driven mainly by the electrification 
assumed to take place across all sectors. Further emissions reductions identified through Outlooks E and 
F are the result of incremental natural gas DSM and to the increased use of alternative, less carbon-
emitting fuels.   
 
Outlook F delivers the most substantial emissions reductions, relative to 2014, with 46 MT of annual 
reductions by 2035. 
 
GHG emissions that result from energy related fuels use across the outlooks are illustrated in Figure 38 
below. This includes only combustion-related fuels emissions and does not include emissions from 
electricity generation fuels use, which are addressed within the OPO. Outlook F (combining both 
electrification initiatives and fuels-directed initiatives) yields substantial decarbonisation potential, 
reducing emissions of CO2e by nearly 40% in 2035 compared to Outlook B.  
 
Figure 38: Fuels Combustion GHG Emissions Outlook 

 
 

29 Hydrogen Analysis Resource Center, Merchant Hydrogen Plant Capacities in North America, accessed September 2016 

http://hydrogen.pnl.gov/hydrogen-data/merchant-hydrogen-plant-capacities-north-america  
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Source: CanESS & Navigant Analysis, 2016 
 
The majority of emissions reductions in Outlooks C through F are realized in the industrial and 
transportation sectors. Although energy reductions in these sectors across the outlooks are less than 
those observed for the residential sector, emissions potential is greater due to more carbon-intensive 
nature of the fuels used for energy in those sectors. The difference, by sector and outlook between 
emissions in 201430 and emissions in 2025 and 2035 is illustrated in Figure 39. Note: In this figure 
reductions are represented by negative values. 
 
Figure 39: Emissions Relative to 2014 Levels 

 
 
Source: CanESS & Navigant Analysis, 2016 
 

2.5 Fuels System Cost Outlook 

The total cost of fuels service over the planning outlooks will be determined by global fuel prices, the mix 
of fuels demanded (or mandated) in Ontario, the carbon costs of cap and trade, and the costs of 
maintaining existing regulated natural gas delivery infrastructure. The growth in these costs across the 
planning horizon is shown in Figure 40, below. 

30 The anchor year of 2014 (rather than 2015 or 2016) is used for the emissions comparison to allow for comparisons with values 
included in the 2014 Ontario Climate Change Update, as well as the values reported by Environment Canada (last actuals reported 
are for 2014) 

Government of Ontario, Ministry of the Environment and Climate Change, Ontario’s Climate Change Update 2014, 2014 

https://dr6j45jk9xcmk.cloudfront.net/documents/3618/climate-change-report-2014.pdf    
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Figure 40: Total Cost of Fuels for Energy in Outlook B 

 
 
 
In Outlook B, the total cost of fuels for energy use would increase by approximately 40%, or about twenty 
billion dollars between 2016 and 2035. The principal driving factors for this increase in total fuels costs 
are increasing fossil fuel prices – particularly transportation fuel prices – and the carbon cost of fossil fuel 
emissions (i.e., the cap and trade carbon price).  
 
The distribution of the increase in system costs for Outlook B is shown in Figure 41 below. 
 
Figure 41: Drivers of System Cost Increases 2016 to 2035 

 
 
Source: CanESS & Navigant Analysis, 2016 
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Approximately one third of the total cost increase is due to the increased use of diesel fuel (up 20% in 
2035 from 2016), combined with the increased price of that fuel (up 30% in real terms in 2035 from 2016) 
under conditions of the outlook. Increasing use of aviation fuel (up 47% from 2016) and the cost of 
aviation fuel (twice the cost in 2035 as in 2016) is the driver of the increased costs observed for “Other 
Transportation Fuels”.  
 
Increases in the system cost of natural gas are due almost entirely to changes in the total delivered cost 
of gas (up 36% from 2016 to 2035) to procure gas supplies and maintain the supply network. Growth in 
gas consumption is expected to be very modest in Outlook B (up approximately 1% in 2035 from 2016). 
Although motor gasoline’s unit cost rises by approximately the same ratio as diesel, the impact of this 
price change on total cost is almost entirely offset by the substantial increase in the use of EVs assumed 
for this Outlook. 
 
The average unit cost of both natural gas and transportation fuels (inclusive of carbon prices) increases at 
a decreasing rate for the first few years of the Outlook and then, by 2021, stabilizes at an annual increase 
of approximately 1% per year. The increase in unit costs are due entirely the forecast increase in the 
delivered price of these products and the cost of carbon flowing from Ontario’s cap and trade regime. 
 
Figure 42: Average Unit Cost of Natural Gas31 and Transportation Fuels in Outlook B 

 
 
Source: CanESS & Navigant Analysis, 2016 
 
Total fuels energy costs fall substantially in the alternative outlooks, C through F, as may be seen in 
Figure 43. This is due to a number of factors, principally the reduction in fuel use as a result of 
electrification of space-heating, industrial processes and light-duty transportation (Outlook C and D). It is 

31 Does not include industrial non-energy use natural gas. 
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these electrification Outlooks that result in the biggest impact to total fuels energy costs. Outlook E and F 
deliver very modest additional reductions in total fuel cost as a result of incremental natural gas DSM, and 
the shifting of fuel consumption to less carbon-intensive fuels with commensurately lower carbon costs 
(Outlook E and F).  
 
Despite total costs falling substantially as a result of electrification, average unit costs increase very 
modestly across the five outlooks. This is principally the result of the distribution component of natural gas 
costs, which (different from all other fuels) are assumed to be fixed, regardless of reductions in volume 
consumed. 
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Figure 43: Cost of Fuels Energy Across Demand Outlooks 

 
 
Source: CanESS & Navigant Analysis, 2016 
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3. CONCLUSION 
Ontario's fuels sector is made up of rich diversity of fuels which are produced and delivered through a 
variety of means and markets.  Fuels serve Ontario consumers in many applications ranging from space 
and water heating and cooking, to transportation, electricity generation and non-energy related industrial 
processes. This mix of fuels is supplied in a dynamic marketplace that has a long record of success in 
meeting the fuel energy needs of the province.  
 
Looking forward, a key priority of the Government of Ontario is decarbonisation of the economy, including 
the fuels sector, in order to meet its climate change objectives. It is expected that reducing greenhouse 
gas (GHG) emissions will also continue to be a focus of other provinces and regions that supply fuel 
products to Ontario.  
 
From an Ontario perspective, with GHG-emitting fuel use in the electricity sector being substantially 
reduced over the past decade, the largest contributors of fuels-related GHG emissions are the 
transportation, industrial combustion and residential sectors in the province. Therefore, it is in these 
sectors that Ontario can take action to see significant GHG reductions, by introducing new low-carbon 
alternative fuels, promoting fuel-switching to cleaner energy sources and increasing energy conservation.  
 
Ontario’s Climate Change Action Plan (CCAP) outlines the government’s intent to target these sectors 
with a variety of initiatives, programs and projects that will help to move Ontario to a low-carbon economy 
future.  Ontario’s economy-wide cap and trade program will also concurrently provide a market-based 
mechanism that incents business to reduce their GHG emissions. Finally, Ontario will also stand to 
benefit for the efforts of its neighboring jurisdictions to decarbonize the fuels supplies they ultimately 
deliver to Ontarians.  
 
Ontario’s transition to a low carbon economy will have significant implications for its fuels sector, creating 
new opportunities as well as future risks that require consideration from government policy makers. This 
report illustrates the potential impacts associated with the transition from conventional fuels to lower 
carbon alternatives in the various demand outlooks examined. Outlooks examined in this report are 
meant to provide insight into future possibilities, rather than to be deterministic. 
A number of insights arise from the analysis conducted for this report which highlight key considerations 
for the fuels sector and its stakeholders.  These include: 
 

• There will be value in maintaining flexibility in Ontario’s fuels sector.  The wide range of fuels in 
use today reflects the diverse energy needs of the Ontario economy as well as how the sector 
has successfully adapted and evolved as those needs have changed over time.  Options for the 
future will similarly need to serve that diverse range of needs. Maintaining flexibility will allow 
options for responding to the considerable uncertainty associated with the outlooks of future 
demand and supply markets and particularly with regard to technology development and 
innovation in fuels, vehicles and infrastructure.  New options and approaches are likely to 
materialize in the future. Preserving and developing a mix of alternatives can preserve the ability 
to adopt the most promising solutions in the future.  
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• Many alternative fuel technologies are technically feasible today. This report illustrates the range 
of fuels and technologies available in Ontario’s fuels sector, as well as regulatory and policy 
levers that can support adoption.   

 
• Choices should be considered in the context of the broader integrated energy system. As 

demonstrated through this report and the OPO, changes in one sector can have material 
implications for other sectors, particularly when converting from one energy resource to another. 
Understanding those implications will be important in deciding on an integrated energy future. 

In summary, Ontario has a range of options available in the fuels sector to meet societal goals for GHG 
reductions and economic objectives.  To support LTEP consultations, this report has laid out the context 
of how Ontario meets energy demands through the fuels sector today, and examines some of the 
implications of different options for the future.   
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 DATA TABLES 

Figure 1: Total Ontario Fuels Energy Demand

 
 
Data for Figure 1: Total Ontario Fuels Energy Demand 
Fuels Demand 
(PJ) 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
Residential 421 393 433 436 415 412 439 398 445 445 447 
Commercial 249 226 239 239 230 224 234 215 239 215 215 
Transportation 876 855 870 862 859 892 900 878 915 918 927 
Industrial 831 818 801 769 666 673 674 680 690 749 750 
Industrial Non-
Energy Fuel Use 238 275 283 279 235 276 260 274 245 247 246 
Electricity 
Generation 497 427 479 444 237 345 326 264 194 129 128 
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Figure 2: Fuels Energy Demand by Sector 2005 and 2015 

 
 
Data for Figure 2: Fuels Energy Demand by Sector 2005 and 2015 
 

Fuels Demand (PJ) 2005 2015 
Residential 421 447 
Commercial 249 215 
Transportation 876 927 
Industrial 831 750 
Electricity Generation 497 128 

 
Figure 3: Fuels Energy Demand by Fuel Type
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Figure 4: Fuels Demand by Fuel Type 2005 and 2015 

 
 
Data for Figure 3 and Figure 4 
 
Fuels 
Demand (PJ) 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Natural gas 1,037 964 1,012 1,009 927 973 1,111 1,008 1,041 966 963 
Coal 381 314 359 326 128 160 67 58 43 24 24 
Motor gasoline 549 538 527 521 541 555 545 508 541 525 524 
Diesel 270 254 255 256 242 260 273 269 272 289 294 
Fuel Oil 90 86 96 72 57 52 55 46 46 47 46 
Wood and 
Biomass 144 136 122 122 102 113 113 111 134 89 91 

Propane and 
NGL 34 46 51 54 55 65 50 54 43 52 54 

Biofuels 7 12 22 26 27 31 34 35 35 33 33 
Other Heating 
Fuels 0 0 1 0 0 0 0 0 0 0 0 

Other 
Industrial 
Fossil Fuels 

258 267 267 258 243 243 237 242 216 315 317 

Other 
Transportation 
Fuels 

103 103 110 104 86 93 89 105 113 116 120 

Industrial Non-
Energy Fuel 
Use 

238 275 283 279 235 276 260 274 245 247 246 

 
No quantitative data inform the graphic presented in Figure 5. 
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Figure 6: Dawn Storage  

 
Data for Figure 6: Dawn Storage 
 

Month PJ Month PJ Month PJ 
Jan-11 89 Jan-13 114 Jan-15 104 
Feb-11 49 Feb-13 78 Feb-15 54 
Mar-11 44 Mar-13 52 Mar-15 24 
Apr-11 42 Apr-13 29 Apr-15 26 
May-11 50 May-13 37 May-15 39 
Jun-11 73 Jun-13 58 Jun-15 56 
Jul-11 87 Jul-13 71 Jul-15 78 
Aug-11 95 Aug-13 86 Aug-15 94 
Sep-11 125 Sep-13 106 Sep-15 123 
Oct-11 143 Oct-13 139 Oct-15 153 
Nov-11 142 Nov-13 141 Nov-15 162 
Dec-11 140 Dec-13 101 Dec-15 162 
Jan-12 123 Jan-14 60 Jan-16 141 
Feb-12 96 Feb-14 28 Feb-16 109 
Mar-12 92 Mar-14 18 Mar-16 95 
Apr-12 100 Apr-14 18 Apr-16 90 
May-12 113 May-14 29   Jun-12 128 Jun-14 44   Jul-12 124 Jul-14 69   Aug-12 123 Aug-14 97   Sep-12 137 Sep-14 126   Oct-12 144 Oct-14 153   Nov-12 135 Nov-14 154   Dec-12 130 Dec-14 143    

 
No quantitative data inform the graphics presented in Figure 7, Figure 8, Figure 9, Figure 10, 
Figure 11, Figure 12. 
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Figure 13: Ontario Residential Fuels Demand - 2015 
 
 

 
 
Data for  
Figure 13: Ontario Residential Fuels Demand - 2015 
Fuels Demand (PJ) 2015 
Residential 447 
Commercial 215 
Transportation 927 
Industrial 750 
Electricity Generation 128 
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Figure 14: Residential Demand by Fuel Type: 2005-2015

 
 
Data for Figure 14: Residential Demand by Fuel Type: 2005-2015 
 
Fuel Type 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
Fuel Oil 35 31 33 28 29 30 26 23 25 25 24 
Natural Gas 341 313 351 356 334 322 356 315 364 367 369 
Propane 8 11 12 13 14 16 12 13 10 11 13 
Wood 38 36 36 38 38 43 45 47 46 42 41 
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Figure 15: Residential Fuels Energy Use Per Square Metre of Floor-Space

 
 
Data for Figure 15: Residential Fuels Energy Use Per Square Metre of Floor-Space 

Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
Residential Energy 
Intensity (GJ/m2) 0.72 0.66 0.72 0.71 0.67 0.65 0.68 0.60 0.66 0.65 0.64 

 
 
Figure 16: Commercial Fuel Demand - 2015 

 
Data for Figure 16: Commercial Fuel Demand - 2015 
Fuels Demand (PJ) 2015 
Residential 447 
Commercial 215 
Transportation 927 
Industrial 750 
Electricity Generation 128 
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Figure 17: Commercial Demand by Fuel Type: 2005-2015

 
 
Data for Figure 17: Commercial Demand by Fuel Type: 2005-2015 
 
Fuel Type 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Fuel Oil 15 10 8 5 4 3 4 3 3 2 2 

Natural Gas 221 199 212 214 207 198 214 195 222 200 200 

Propane 12 16 18 19 19 22 17 18 14 13 13 
Renewable Natural 
Gas 0 0 0 0 0 0 0 0 0 0 0 
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Figure 18: Commercial Fuels Energy Use Per Square Metre of Floor-Space

 
 
 Data for Figure 18: Commercial Fuels Energy Use Per Square Metre of Floor-Space 
 

 
 
Figure 19: Industrial Fuel Demand - 2015 

 
Data for Figure 19: Industrial Fuel Demand - 2015 
 
Fuels Demand (PJ) 2015 
Residential 447 
Commercial 215 

Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
Energy 
Intensity 
(GJ/m2) 

1.00 0.89 0.92 0.90 0.85 0.82 0.85 0.77 0.84 0.75 0.74 
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Transportation 927 
Industrial 750 
Electricity Generation 128 
 
 
Figure 20: Industrial Energy Demand by Fuel Type: 2005-2015

 
 
Data for Figure 20: Industrial Energy Demand by Fuel Type: 2005-2015 
Fuel 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
Fuel Oil 39 36 39 34 22 15 17 15 16 20 20 
Natural Gas 364 348 338 322 274 268 278 284 294 282 281 
Propane & NGL 10 14 15 16 16 21 15 15 13 22 23 
Coal, Coke, and 
Coke Gas 177 175 173 165 163 155 157 161 153 243 244 

Other Industrial 
Fuels 102 102 93 88 67 73 73 68 94 47 47 

Still Gas 81 89 94 92 83 89 86 90 69 84 85 
Diesel & 
Gasoline 58 56 50 52 41 52 47 47 51 50 51 
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Figure 21: Non-Energy Industrial Demand by Type: 2005-2015

 
Data for Figure 21: Non-Energy Industrial Demand by Type: 2005-2015 

Fuel 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Natural Gas 19 21 19 26 29 20 28 28 15 14 15 

Propane & NGL 56 87 104 96 84 118 121 124 124 120 126 
Coal, Coke, and 
Coke Gas 162 167 161 156 121 139 111 122 105 113 106 

 
 
Figure 22: Industrial Fuels Energy Use Per $1,000 of Economic Output
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Data for Figure 22: Industrial Fuels Energy Use Per $1,000 of Economic Output 
Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Industrial 
Energy 
Intensity 
(GJ/$1000) 

2.97 2.92 2.86 2.74 2.38 2.40 2.41 2.43 2.46 2.68 2.68 

 
 
Figure 23: Transportation Energy Fuel Demand - 2015

 
Data for Figure 23: Transportation Energy Fuel Demand - 2015 
Fuels Demand (PJ) 2015 
Residential 447 
Commercial 215 
Transportation 927 
Industrial 750 
Electricity Generation 128 
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Figure 24: Transportation Demand by Fuel Type: 2005-2015

 
 
Data for Figure 24: Transportation Demand by Fuel Type: 2005-2015 
 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
Motor Gasoline 536 524 518 512 532 540 533 498 531 515 514 
Diesel 225 211 214 213 210 222 238 232 231 249 254 
Fuel Oil 10 10 10 10 7 12 8 10 14 13 14 
Aviation Fuel 93 93 101 94 79 81 80 95 99 102 105 
Propane 4 5 6 6 5 6 7 8 6 5 5 
Biofuels 7 12 22 26 27 31 34 35 35 33 33 
Other 
Transportation 
Fuels 

0 0 0 0 0 0 0 0 0 1 2 
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Figure 25: Light Duty Vehicle Efficiency Improvements – 2005 to 2015

 
 
Data for Figure 25: Light Duty Vehicle Efficiency Improvements – 2005 to 2015 
 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
Light Duty Vehicle 
Efficiency (km/GJ) 270 268 271 277 278 281 285 289 293 298 302 

 
 
Figure 26: Historical Ontario GHG Emissions
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Data for Figure 26: Historical Ontario GHG Emissions 

 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
Industrial Energy 
Use 27 27 27 26 23 23 24 24 23 24 24 

Commercial 
Energy Use 13 11 12 12 11 11 12 11 12 13 13 

Residential 
Energy Use 21 19 21 21 20 19 21 18 20 22 22 

Transportation 65 62 61 59 59 61 61 58 61 60 60 

Electricity 
Generation 35 30 33 27 15 20 14 14 10 6 6 

Fugitive 2 2 2 2 2 1 1 1 1 1 1 

Industrial Non-
Energy Use 28 29 28 28 21 23 21 23 22 22 22 

Agricultural 11 12 11 11 11 12 12 12 12 12 12 

Waste 10 10 10 10 10 9 10 10 9 9 9 

 
 
Figure 27: Demand Uncertainty 

 
 
Data for Figure 27: Demand Uncertainty 

Year Lower 
Bound 

Upper 
Bound 

2015 2,334 2,338 
2016 2,355 2,368 
2017 2,333 2,354 
2018 2,325 2,363 
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Year Lower 
Bound 

Upper 
Bound 

2019 2,309 2,364 
2020 2,293 2,369 
2021 2,269 2,363 
2022 2,249 2,364 
2023 2,211 2,350 
2024 2,185 2,351 
2025 2,155 2,345 
2026 2,122 2,343 
2027 2,089 2,338 
2028 2,058 2,339 
2029 2,029 2,339 
2030 2,000 2,347 
2031 1,964 2,344 
2032 1,935 2,353 
2033 1,901 2,355 
2034 1,870 2,364 
2035 1,843 2,377 

 
No quantitative data inform the graphic presented in Figure 28. 
 
 
Figure 29: Five Fuels Energy Demand Outlooks 

 
 
Data for Figure 29: Five Fuels Energy Demand Outlooks 

Year FTR 
Outlook B 

FTR 
Outlook C 

FTR 
Outlook D 

FTR 
Outlook E 

FTR 
Outlook F 

2015 2,338 2,338 2,338 2,336 2,334 
2016 2,368 2,363 2,363 2,360 2,355 
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Year FTR 
Outlook B 

FTR 
Outlook C 

FTR 
Outlook D 

FTR 
Outlook E 

FTR 
Outlook F 

2017 2,354 2,346 2,346 2,342 2,333 
2018 2,363 2,347 2,344 2,341 2,325 
2019 2,364 2,341 2,333 2,332 2,309 
2020 2,369 2,334 2,322 2,324 2,293 
2021 2,363 2,319 2,302 2,307 2,269 
2022 2,364 2,310 2,287 2,296 2,249 
2023 2,350 2,282 2,254 2,266 2,211 
2024 2,351 2,266 2,231 2,249 2,185 
2025 2,345 2,246 2,206 2,228 2,155 
2026 2,343 2,225 2,177 2,205 2,122 
2027 2,338 2,205 2,147 2,183 2,089 
2028 2,339 2,185 2,121 2,162 2,058 
2029 2,339 2,165 2,095 2,141 2,029 
2030 2,347 2,153 2,069 2,127 2,000 
2031 2,344 2,129 2,037 2,102 1,964 
2032 2,353 2,115 2,011 2,086 1,935 
2033 2,355 2,093 1,981 2,064 1,901 
2034 2,364 2,080 1,954 2,049 1,870 
2035 2,377 2,070 1,931 2,037 1,843 

 
 
Figure 30: Sectoral Breakdown of Energy Demand by Outlook, 2015 vs 2035

 
Data for Figure 30: Sectoral Breakdown of Energy Demand by Outlook, 2015 vs 2035 
Energy (PJ) 2015 B 2035 C 2035 D 2035 E 2035 F 2035 
Residential 447 498 388 322 381 303 
Commercial 215 233 192 177 187 147 
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Transportation 927 975 883 883 878 874 
Industrial 750 671 607 550 591 519 
 
 
Figure 31: Residential Outlook

 
 
Data for Figure 31: Residential Outlook 

 

2015 2025 2035 
All 

Outlooks 
Outlook 

B 
Outlook 

D 
Outlook 

F 
Outlook 

B 
Outlook 

D 
Outlook 

F 
Fuel Oil 24 19 4 4 21 1 0 

Natural Gas 369 388 368 324 400 270 188 

Propane 13 24 4 3 28 0 0 

Wood 41 45 45 44 50 50 49 
Renewable Natural 
Gas 0 0 0 34 0 0 66 
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Figure 32: Commercial Outlook

 
 
Data for Figure 32: Commercial Outlook 

 
2015 2025 2035 
All 

Outlooks 
Outlook 

B 
Outlook 

D 
Outlook 

F 
Outlook 

B 
Outlook 

D 
Outlook 

F 
Fuel Oil 2 1 0 0 1 0 0 

Natural Gas 200 203 203 170 213 173 103 

Propane 13 16 3 3 19 4 3 
Renewable 
Natural Gas 0 0 0 19 0 0 42 
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Figure 33: Industrial Outlook 

 
 
Data for Figure 33: Industrial Outlook 

 2015 2025 2035 
 All Outlooks B D F B D F 

Fuel Oil 20 19 16 16 19 13 13 
Natural Gas 281 260 224 190 260 195 124 
Propane and NGL 23 25 24 24 24 19 19 
Still Gas 85 85 84 81 85 79 74 
Renewable Natural Gas 0 0 0 20 0 0 48 
Motor Gasoline 10 10 10 10 10 10 10 
Other Industrial Fuels 71 59 53 53 57 33 33 
Diesel 40 38 37 37 37 36 36 
Petroleum Coke 45 42 38 37 41 27 26 
Coke and Coke Gas 175 147 147 147 138 138 138 
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Figure 34: Transportation Outlook

 
 
Data for Figure 34: Transportation Outlook 

 
2015 2025 2035 
All 

Outlooks B D F B D F 

Motor Gasoline 514 467 451 422 408 323 272 
Diesel 254 295 295 238 326 322 217 
Fuel Oil 14 16 16 16 16 16 16 
Aviation Fuel 105 134 134 134 159 159 159 
Propane 5 5 5 9 4 4 11 
Transportation Natural 
Gas 2 13 13 33 33 33 67 

Biodiesel 5 6 6 43 7 7 77 
Ethanol 28 25 25 40 22 19 49 
Hydrogen 0 0 0 4 0 0 7 
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Figure 35: Conservation Achievement and Outlook to 2035 (Outlook B)

 
 
 
Data for Figure 35: Conservation Achievement and Outlook to 2035 (Outlook B) 

Year Residential 
NG 

Commercial 
NG Industrial NG Motor 

Gasoline Diesel 

2015 3 1 3 0 0 
2016 6 2 6 0 0 
2017 8 2 9 1 0 
2018 12 3 12 2 1 
2019 15 5 16 4 2 
2020 18 6 19 7 2 
2021 19 6 18 11 3 
2022 20 7 20 17 3 
2023 21 7 22 24 4 
2024 23 8 25 32 4 
2025 24 9 27 41 5 
2026 26 10 29 51 5 
2027 28 11 32 59 6 
2028 31 12 34 69 6 
2029 34 13 37 77 6 
2030 37 14 40 86 6 
2031 38 15 42 93 7 
2032 41 16 45 101 7 
2033 43 17 47 107 7 
2034 45 17 50 113 7 
2035 47 18 52 118 7 
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Figure 36: Alternative Fuels in 2035 – Outlook B and F 
 

 
 
Data for Figure 36: Alternative Fuels in 2035 – Outlook B and F 
Fuel Outlook B Outlook F 
Conventional Fuel 2,310 1,477 
Alternative Fossil Fuel 37 85 
Alternative Biofuel 29 281 
Total 2,377 1,843 
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Figure 37: Outlook F Alternative Fuel Breakdown 

 
 
Data for Figure 37: Outlook F Alternative Fuel Breakdown 
Fuel 2020 2025 2030 2035 
Residential RNG 4 34 69 66 
Commercial RNG 2 19 42 42 
Transportation Propane 8 9 10 11 
Transportation Natural 
Gas 17 33 49 67 

Transportation Biodiesel 26 43 60 77 
Transportation Ethanol 36 40 44 49 
Transportation H2 3 4 6 7 
Industrial RNG 3 20 44 48 
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Figure 38: Fuels Combustion GHG Emissions Outlook 

 
 
Data for Figure 38: Fuels Combustion GHG Emissions Outlook 

MT of 
CO2e 

Outlook 
B 

Outlook 
C 

Outlook 
D 

Outlook 
E 

Outlook 
F 

2015 122 122 122 121 121 
2016 123 123 123 122 121 
2017 123 122 122 121 120 
2018 123 122 122 121 119 
2019 123 122 121 120 117 
2020 124 122 121 119 116 
2021 123 121 120 118 114 
2022 123 120 119 117 112 
2023 123 118 117 114 108 
2024 122 117 116 113 106 
2025 122 116 114 110 102 
2026 122 115 112 108 99 
2027 121 113 111 106 95 
2028 121 112 109 104 92 
2029 121 111 107 103 90 
2030 122 110 106 101 87 
2031 122 109 104 99 84 
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MT of 
CO2e 

Outlook 
B 

Outlook 
C 

Outlook 
D 

Outlook 
E 

Outlook 
F 

2032 122 108 103 98 82 
2033 122 106 101 96 80 
2034 122 106 99 95 77 
2035 123 105 98 94 75 

 
 
Figure 39: Emissions Relative to 2014 Levels

 
 
 
Data for Figure 39: Emissions Relative to 2014 Levels 

 

2025 2035 
B C D E F B C D E F 

Transportation 1 -1 -2 -2 -4 2 -4 -7 -6 -11 
Residential 0 -1 -1 -1 -2 1 -1 -2 -3 -6 
Commercial 3 2 2 -1 -4 3 -3 -3 -9 -14 
Industrial -4 -5 -6 -6 -8 -4 -8 -11 -10 -15 
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Figure 40: Total Cost of Fuels for Energy in Outlook B

 
 
Data for Figure 40: Total Cost of Fuels for Energy in Outlook B 

2016 
Billion 
CAD$ 

Outlook B 

2016 $45 
2017 $50 
2018 $52 
2019 $53 
2020 $55 
2021 $56 
2022 $57 
2023 $57 
2024 $58 
2025 $58 
2026 $59 
2027 $59 
2028 $60 
2029 $61 
2030 $62 
2031 $62 
2032 $63 
2033 $63 
2034 $64 
2035 $65 
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Figure 41: Drivers of System Cost Increases 2016 to 2035

 
 
 
Data for Figure 41: Drivers of System Cost Increases 2016 to 2035 
 Total Cost Change 

(2016 Bill Cad$) 
2016 2035 Delta % 

All Other Fuels 26 28 1 7% 
Carbon Costs 0 5 5 23% 
Other Transportation 
Fuels 3 7 5 25% 

Diesel 11 18 7 34% 
Natural Gas 5 8 2 11% 
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Figure 42: Average Unit Cost of Natural Gas and Transportation Fuels in Outlook B

 
 
Data for Figure 42: Average Unit Cost of Natural Gas and Transportation Fuels in Outlook B 

Year Natural Gas & RNG 
(Consumption, PJ) 

Transportation 
Fuels 

(Consumption, P 
Natural Gas & RNG 

Unit Cost ($/GJ) 
Transportation 
Fuels Unit Cost 

($/GJ) 

2016 862 938 $6 $36 
2017 854 945 $8 $38 
2018 857 956 $8 $40 
2019 856 960 $9 $41 
2020 858 966 $9 $41 
2021 855 965 $9 $42 
2022 856 967 $9 $43 
2023 851 964 $9 $43 
2024 853 964 $9 $44 
2025 852 961 $9 $44 
2026 852 962 $10 $45 
2027 850 959 $10 $45 
2028 852 961 $10 $46 
2029 853 960 $10 $46 
2030 857 963 $10 $47 
2031 857 963 $10 $47 
2032 861 966 $10 $48 
2033 863 967 $10 $48 
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Year Natural Gas & RNG 
(Consumption, PJ) 

Transportation 
Fuels 

(Consumption, P 
Natural Gas & RNG 

Unit Cost ($/GJ) 
Transportation 
Fuels Unit Cost 

($/GJ) 

2034 866 971 $10 $48 
2035 873 975 $10 $49 

 
Figure 43: Cost of Fuels Energy Across Demand Outlooks 
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Data for Figure 43: Cost of Fuels Energy Across Demand Outlooks 

2035 Demand 
Outlook B 

Demand 
Outlook C 

Demand 
Outlook D 

Demand 
Outlook E 

Demand 
Outlook F 

Total Cost  (2016 CAD$ Billions) $65 $57 $56 $57 $55 
Unit Cost (2016 CAD/$GJ) $27.3 $27.5 $28.8 $27.8 $29.6 
Energy Demand (PJ) 2,377 2,070 1,931 2,037 1,843 
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1. MODULE 1 - ADDITIONAL INFORMATION ABOUT FUELS AND 
SUPPLY  

This module provides additional information about the different fuels discussed in the body of the FTR 
and their respective supply chains: 

• Natural Gas; 
• Propane; 
• Oil Products; 
• Wood and biomass; and 
• Alternative fuels. 

. 
 
Each section of the module contains a discussion of fuel group-specific: 

• Supply and production sources;  
• Delivery; 
• Trends; and 
• Capacity sufficiency.  

 
The level of detail and discussion varies for each fuel group, reflecting the variability in the characteristics 
of the fuels and the supply chains for each of the different fuels.  

1.1 Natural Gas 

1.1.1 Supply Sources 

Historically, natural gas supplies to Ontario have been sourced primarily from the Western Canadian 
Sedimentary Basin (WCSB) located in Alberta, Saskatchewan and British Columbia. Over the last five 
years however, Ontario has been increasingly supplied by natural gas basins located in the US. Recent 
developments in shale gas extraction have led to conventional supplies being displaced by natural gas 
moving north from shale resources in the Appalachian Basin (i.e., extending over the states of New York, 
Pennsylvania, Maryland, Ohio, West Virginia, Virginia, Kentucky, Tennessee and Alabama) in the US. 
 
Figure 1 below illustrates this shift. 
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Figure 1: Ontario Natural Gas Supply by Source

 
Source: Navigant’s North America Natural Gas Market Outlook, Spring 2016; RBAC 
 
As discussed further in the delivery section below, Ontario has pipeline connections to multiple North 
American natural gas supply basins. 
 
Natural gas imports from the Appalachian Basin (which includes the Utica and Marcellus shales) tend to 
be concentrated at Niagara Falls, which was converted into an import point in November 2012. Interest in 
accessing Appalachian Basin supplies is driven by economics. Since the Appalachian Basin is closer to 
Ontario than is Western Canada, supply from the Appalachian Basin can have a lower delivered cost into 
Ontario than Western Canadian supply, leading to increased viable competition.  
 
Of note, the total natural gas energy supplied to Ontario in 2015 (over 1,000 petajoules) is equivalent to 
approximately twice the amount of electric energy consumed by the province in that year. 

1.1.2 Delivery 

Overview 
 
Natural gas is moved across Canada and between Canada and the US along a complex system of 
pipelines.  
 
Natural gas is transported from its source (producing wellheads) along gathering pipelines to processing 
facilities. Processing facilities remove impurities from the natural gas to ensure the product meets pipeline 
specifications; some processing plants also extract natural gas liquids (e.g., ethane, propane, butane) for 
resale. From here, the processed product may move long distances via transmission pipelines. For 
Canadian pipelines, the National Energy Board (NEB) regulates companies that own and/or operate 
interprovincial or international pipelines (both natural gas and liquids pipelines). 
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Often, natural gas is placed into underground storage so it can be delivered regionally to market during 
periods of peak demand (e.g., winter heating season). 
 
Once closer to its destination, product is transferred to distribution lines, which are operated by local 
distribution companies. Ontario local distribution companies are regulated by the Ontario Energy Board 
(OEB). It is these distribution lines (and feeder lines) that move the gas from the transmission system to 
the customer burner tip. Compressors, located at stations spaced at regular intervals along the pipeline, 
are used to regulate the pipeline pressure that transports the natural gas. Figure 2 illustrates the natural 
gas delivery network.  
 
Figure 2: Natural Gas Delivery 

 
Source: Canadian Energy Pipeline Association (CEPA), 2016.1 
 
Transmission (Pipelines) 
 
As discussed earlier in the report, Ontario relies on natural gas produced outside of the province to meet 
its needs. 
 
The longest natural gas pipeline system in Canada is the TransCanada Mainline which extends from the 
Prairies across Canada, passing north of the Great Lakes and into Southern Ontario. This system 
transports natural gas from the Alberta/Saskatchewan border and the Ontario/US border to serve eastern 
Canada and the US. The TransCanada Mainline consists of multiple lines along its route. The “Eastern 
Triangle” segment of the Mainline extends from North Bay, to the southeast and southwest, supplying the 
Ontario, Quebec, and export markets. The TransCanada Mainline, the Eastern Triangle, and other major 
pipelines are illustrated in Figure 3 below. The Ontario “Eastern Triangle” is highlighted in this map with a 
red dashed line. 

1 Canadian Energy Pipeline Association, the Natural Gas Delivery Network. Accessed June, 2016. http://www.cepa.com/about-
pipelines/types-of-pipelines/natural-gas-pipelines 
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Figure 3: Natural Gas Pipelines 

 
 
Source: Canadian Energy Pipeline Association, 2016.2 
 
While TransCanada owns the Eastern Triangle, Union Gas Ltd owns the transmission pipeline between 
the Dawn Hub (near Sarnia) and Parkway (a delivery point that connects with TransCanada's Eastern 
Triangle). This pipeline connects the key gas pricing hub and storage at Dawn with the TransCanada 
pipeline to the northeast, and US markets to the south. This Union Gas transmission pipeline is located 
entirely within Ontario and is regulated by the Ontario Energy Board. 
 
Distribution 
 
Ontario's regulated local distribution companies have franchise agreements with municipalities across the 
province.  A franchise agreement allows a local distribution company to provide service and must be 
approved by the OEB. Investor owned local distribution companies are regulated by the OEB in Ontario 
(Note: Two municipalities, Kitchener and Kingston, provide gas service in their own service territory and 
are not regulated by the OEB).  
 

2 Canadian Energy Pipeline Association (CEPA), Liquids Pipelines Maps. Accessed June, 2016. http://www.cepa.com/map/pdf/ng-
cepa2014.pdf 
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Municipalities with franchise agreements are generally located adjacent to major natural gas transmission 
infrastructure. Coverage in southern Ontario, the GTA and eastern Ontario (near Ottawa) is quite good.  
 
Similarly, communities in northern Ontario located near the TransCanada pipeline system also have 
franchise agreements (Note: that not all areas in a municipality with a franchise agreement would 
necessarily have gas service. For instance, it may not be economically viable for a distribution company 
to connect to some customers in rural and remote areas). 
 
Figure 4: Ontario Gas Distribution Franchise Areas  

 
Source: Union Gas 
 
Communities without a franchise agreement do not currently have natural gas access. These 
communities are typically rural or remote communities located some distance from natural gas 
transmission infrastructure.  
 
The Government of Ontario has publicly announced its intention to support the expansion of natural gas 
access to more areas of the province3. Two programs, led by the Ministry of Infrastructure are in 
development: a Natural Gas Access Loan of up to $200 million over two years to help communities 

3Ministry of Energy Mandate Letter, September 2014.  https://www.ontario.ca/page/2014-mandate-letter-energy 
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partner with utilities to extend access to natural gas supplies; and a $30 million Natural Gas Economic 
Development Grant to accelerate projects with clear economic development potential. 
 
On February 17, 2015, the Minister of Energy wrote the OEB requesting it move forward on a timely basis 
to examine opportunities to facilitate access to natural gas services to more communities and to ensure 
the rational expansion of the natural gas transmission and distribution system in Ontario. 
 
Storage 
 
The Dawn Hub is the major trading hub in Ontario, and in Canada, providing direct access to major 
supply basins in North America. Western Canadian natural gas can access Dawn using the TransCanada 
system to the Manitoba/US border and then the Great Lakes Gas Transmission line to southwestern 
Ontario. Dawn is also supplied by the Alliance-Vector pipeline system, which originates in northeastern 
BC and passes through Chicago. Other, smaller, U.S. pipeline systems also connect to Dawn.  
 
Over 100 companies actively trade at Dawn, and it is located near the largest natural gas storage facilities 
in Canada. Storage capacity at the Dawn Hub is 272 billion cubic feet (bcf), split between Enbridge (112 
bcf4) and Union (160 bcf5). These storage facilities are used by the Ontario, Quebec and U.S. gas utilities 
and other gas users manage seasonal demand. The Dawn hub is located near the southern tip of Ontario 
in Sarnia. 

1.1.3 Trends 

Starting in 2008, North American natural gas supply prospects changed dramatically, from impending 
scarcity to an era of growing production and supply abundance. The high prices and volatility of the 
preceding decade encouraged the development of shale gas resources. Prior to that development, shale 
gas was known to exist in many areas, but was largely uneconomic to develop. The effectiveness and 
cost of horizontal drilling and hydraulic fracturing, two previously known technologies that had not yet 
been employed together, improved to the point where unconventional production could be grown to 
unprecedented levels. 
 
As discussed earlier, significant increases in shale gas production have occurred in the Marcellus and 
Utica shale. The development of shale gas has spurred interest in increasing Ontario's access to this 
resource.   As shown below, these resources are located in the Appalachian region proximate to Ontario. 
At this time, there does not appear to be commercially exploitable shale gas resources in Ontario. 
 
  

4 Enbridge Gas Distribution, Gas Storage and Enbridge Gas Distribution, accessed September 2016 

https://www.enbridgegas.com/about/gas-storage/  
5 Spectra Energy, Dawn Hub – Union Gas, a business unit of Spectra Energy, offers a growing storage and transportation business 
to and from the Dawn Hub, accessed September 2016 

http://www.spectraenergy.com/Operations/Canadian-Natural-Gas-Operations/Storage/Dawn-Hub/  
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Figure 5: North American Shale Gas and Shale Oil Resources 

 
Source: US Energy Information Administration based in data from various published studies. Canada and Mexico plays from ARI. 

 

Another trend in Ontario is interest from rural and remote communities to access natural gas. The OEB 
recently conducted a Generic Hearing to review the regulatory options to increase access to natural gas.   

1.1.4 Capacity Sufficiency 

Current natural gas supply and delivery capacity is sufficient to meet peak demand. Substantial amounts 
of shale gas remain unextracted. The large storage facilities at Dawn increase flexibility and ensure gas is 
supplied year round and during peak seasons stabilizing prices throughout the year. 

1.2 Propane 

Although not consumed in the same volume as natural gas or refined petroleum products such as motor 
gasoline and diesel fuel, propane is a key part of Ontario’s combustible fuel mix. Propane consumption is 
niche-driven, often serving as a stable, economically transportable alternative to natural gas in rural and 
remote areas.  

1.2.1 Supply Sources 

Ontario demand for propane and other natural gas liquids was over 50 PJ in 2015.  
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Since propane is extracted from natural gas, significant quantities are imported into Ontario from Western 
Canada and other continental sources by rail. 
 
Only 1% of propane used in Canada in 2013 was imported6, with almost all of the propane used in 
Ontario produced in Canada. Since most propane produced in Canada (85-90%)7  is produced by 
processing natural gas, Canadian propane supply is predominantly from regions that also dominate in 
terms of natural gas production (i.e., Western Canada). 
 
However, unlike natural gas, Ontario does have domestic propane production sources. Ontario's four 
petroleum refineries produce propane and an industrial facility in Sarnia-Lambton (called a "fractionator") 
processes a pipeline delivered NGL-mix into products such as propane, butane and ethane for the 
Ontario and regional market. 

1.2.2 Delivery 

Propane reaches end-users by a complex distribution network. 
 
Propane is a natural gas liquid (NGL) that is extracted at natural gas processing facilities. Propane is also 
a by-product of the petroleum refining process. 
 
Propane produced in Western Canada can be delivered to Ontario distribution terminals by rail.  
 
Alternatively, propane can be produced at Ontario petroleum refineries. This production method uses the 
infrastructure in the oil products supply chain. Similarly, the fractionator facility in Sarnia that produces 
propane is supplied with NGLs that are transported using part of the pipeline infrastructure that supplies 
Ontario's refineries. 
 
Within Ontario, propane is delivered to end users by truck. About 140 large propane distribution facilities 
are located in Ontario. These facilities may be supplied by truck or (for larger facilities) by rail and have 
above-ground propane storage tanks. 
 
Propane can also be stored underground in salt caverns and depleted production wells. Typically, 
propane is injected into storage in summer months and withdrawn from storage in winter months. Ontario 
uses storage infrastructure in the Sarnia-area to manage seasonal demand. The Sarnia area is a key 
propane storage hub in eastern North America and is used to manage propane demand by end-users in 
Ontario, Quebec and the eastern U.S. 
 
The propane delivery network and supply chain is illustrated below: 
 

6 Gas Processing Management Inc. Prepared for the Canadian Propane Association, Canadian Propane Market Review, October 
2014 
7 National Energy Board and Competition Bureau,  Propane Market Review – Final Report, April 2014 

http://www.nrcan.gc.ca/energy/crude-petroleum/15927  

Figure 3.2 
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Figure 6: Propane Delivery Network  

 
Source: NRCan8 

1.2.3 Trends 

Propane demand in Canada has grown in recent years, partly driven by the growing use of propane for 
residential heating in Ontario. Ontario consumes more propane for home heating than the rest of Canada 
combined, and residential propane consumption for heating has grown steadily since 2005.9  

1.2.4 Capacity Sufficiency 

As primarily a by-product of natural gas, propane availability in North America is closely tied to North 
American natural gas production.  
 
Consequently, U.S. propane supply is expected to grow significantly; while this surplus is expected to 
mostly flow overseas as exports, the growing U.S. surplus may provide some additional relief in times of 
very high demand in Canada and the U.S.10 

8 National Energy Board, Propane Market Review: 2016 Update – Energy Briefing Note,  May 2016 

https://www.neb-one.gc.ca/nrg/sttstc/ntrlgslqds/rprt/2016/2016prpn-eng.html#s10  
9 National Energy Board and Competition Bureau,  Propane Market Review – Final Report, April 2014 

http://www.nrcan.gc.ca/energy/crude-petroleum/15927  

Figure 3.2 
10 National Energy Board and Competition Bureau,  Propane Market Review – Final Report, April 2014, 
http://www.nrcan.gc.ca/energy/crude-petroleum/15927, Conclusions, Section 8.7 
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1.3 Oil Products 

Unlike natural gas, the oil products supply chain contains an additional intermediate step- petroleum 
refining. Petroleum refineries process crude oil into finished oil products such as gasoline, diesel and jet 
fuel.  
 
This sub-section discusses supply chain considerations for both crude oil and oil products. 

1.3.1 Supply Sources 

Crude Oil 
 
Ontario produces only minor amounts of crude oil – less than 0.08% of total Canadian production in 
2015.11 Ontario’s crude oil imports, previously evenly split between Canadian and international sources 
are now drawn almost exclusively from western Canada, as illustrated in Figure 7. Crude oil is delivered 
to Ontario refineries by pipeline. 
 
Figure 7: Ontario Crude Oil Supply by Source

 
Source: Statistics Canada12 

 
Oil Products 
 
The provincial demand for the primary oil products used as fuels: (i.e., excluding petrochemical 
feedstocks and asphalt) is illustrated in Figure 8. Similar to natural gas, Ontario's total use of oil products 

11 Canadian Association of Petroleum Producers, Technical Report: Statistical Handbook for Canada’s Upstream Petroleum 
Industry, May 2016 

http://www.capp.ca/publications-and-statistics/publications/275430  
12 Statistics Canada, Table 134-0001: Refinery Supply of Crude Oil and Equivalent, Annual 

http://www5.statcan.gc.ca/cansim/a26?lang=eng&id=1340001 
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as fuels is close to 1,000 PJ annually. (i.e., roughly equivalent to approximately twice the amount of 
electric energy consumed by the province in a year). 
 
Gasoline, diesel and jet fuel are common transportation fuels. Light fuel oil incorporates fuels used for 
home heating as defined by Statistics Canada – this category includes all distillate fuels for power 
burners, heating oil number 2, heating oil number 3, furnace fuel oil, gas oil and light industrial fuel. Heavy 
fuel oil would primarily relate to fuels used in industrial processes – as defined by Statistics Canada it 
includes fuel oils numbers 4/5/6 and residual fuel oil. 
 
Figure 8: Oil Product Provincial Demand, 2011 - 201413

 
Source: Statistics Canada14 
 
Ontario refiners produce the majority of oil products used in Ontario, but do not produce enough oil 
products to supply Ontario's total demand. The province relies on out-of-province supply to fully satisfy 
demand, primarily supplied from Quebec.  Given Ontario's reliance on imports, price and supply 
conditions in the overall North American market are key factors impacting the province. 
 
As illustrated in Figure 9, below, Ontario's domestic production of oil products at refineries is 
supplemented by transfers-in from other provinces and imports. 
 
 

13 Series unavailable for 2015. 
14 Statistics Canada, CANSIM Table 128-0017. Retrieved 2016 

http://www5.statcan.gc.ca/cansim/a26?lang=eng&retrLang=eng&id=1280017&tabMode=dataTable&srchLan=-1&p1=-1&p2=9 
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Figure 9: Supply and Disposition of Refined Petroleum Products – Ontario 201515

 
 Source: Statistics Canada16 
 
Overview 
 
Oil products reach end users by a complex infrastructure network.  
 
Gathering lines move crude oil from the production wells to oil batteries (or storage tanks), and smaller 
diameter feeder lines transport crude oil from the batteries to nearby refineries or pipeline terminals. 
Crude oil that is transported to Ontario from across the country travels via long-haul transmission 
pipelines. For Canadian pipelines, the National Energy Board (NEB) regulates companies that own and/or 
operate interprovincial or international pipelines (both natural gas and liquids pipelines). Crude oil can 
also be transported by other modes, such as rail, marine and truck. 
 
Once at a refinery, crude oil is processed into a variety of oil products. Oil products are then transported 
by pipeline, rail, marine and truck to end-users and distribution terminals. From primary distribution 
terminals, oil products are typically delivered to the final distribution point (e.g., gas station) by truck. 
 

15 Data presented in this table is the average monthly series available from Statistics Canada, converted to an annual value. Several 
months within this series are suppressed in order to meet the confidentiality requirements of the Statistics Act. For this reason, 
numbers here should be taken with caution and instead be used a representation of general trends in the supply of these fuels. 
16 Statistics Canada, CANSIM Table 134-0004. Retrieved June, 2016 

http://www5.statcan.gc.ca/cansim/a26?lang=eng&retrLang=eng&id=1340004&tabMode=dataTable&srchLan=-1&p1=-1&p2=9 
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Figure 10 below illustrates the crude transmission network, as well as downstream refining and 
distribution. 
 
Figure 10: Crude Oil Delivery 

 
Source: Canadian Energy Pipeline Association (CEPA), 2016.17 
 
Transmission (Pipelines) 
 
As noted above, nearly all of Ontario’s crude oil imports come from Western Canada. The liquids pipeline 
network exits Western Canada and connects to terminals and refineries across Canada and into the U.S. 
Notable pipelines that extend from Western Canada to the East include Spectra Energy’s Express and 
Platte pipeline, Kinder Morgan’s Cochin pipeline, TransCanada’s Keystone, and the Enbridge Mainline 
system. Figure 11 illustrates Canada’s main liquids pipelines.  
 

17 Canadian Energy Pipeline Association, the Crude Oil Delivery Network. Accessed June, 2016. http://www.cepa.com/about-
pipelines/types-of-pipelines/liquids-pipelines 
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Figure 11: Liquids Pipelines 

 
 
Source: Canadian Energy Pipeline Association, 2016.18 
 
The most relevant oil transmission pipeline to Ontario is the Enbridge Mainline (the yellow line in Figure 
11). The Enbridge Mainline supplies refineries in Sarnia with crude oil via Line 5 (a northern route via 
Michigan) and Line 6 (southern route via Chicago). Line 5 also supplies natural gas liquids (NGLs) to a 
fractionator in Sarnia (a fractionator process NGLs into ethane, propane and butane).  
 
Enbridge Line 9 currently delivers crude oil from Sarnia to Montreal, QC. In Ontario, at an Enbridge 
terminal facility near Hamilton (called Westover)19, Enbridge Line 9 connects to two additional Enbridge 
pipelines: Line 10 (which is an export pipeline ultimately supplying a refinery in Warren, PA) and Line 11 
(which supplies the Imperial Oil refinery at Nanticoke).  
 
Another key interprovincial pipeline system is the Trans-Northern Pipeline (the orange line in Figure 11). 
The Trans-Northern Pipeline originates in Montreal and transports refined products (such as gasoline, 
diesel fuel, etc.) to eastern Ontario and GTA-area distribution terminals. The Trans Northern pipeline also 
allows the Nanticoke refinery to supply the Hamilton and GTA-area terminals.  

18 Canadian Energy Pipeline Association (CEPA), Liquids Pipelines Maps. Accessed June, 2016. 
http://www.cepa.com/map/pdf/liquids-cepa2014.pdf 
19 Enbridge Line 7 also connects to Sarnia and Westover terminal. 
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Additionally, two refiner-owned pipelines connect Sarnia refiners to southern Ontario and GTA primary 
distribution terminals.  
 
Distribution  
 
Crude oil is converted into petroleum products at refineries. Ontario has four refineries and a combined 
capacity of 393,000 b/d, as illustrated in Table 1 below.  
 
As discussed earlier, Ontario refiners supply a significant portion of the fuels used in the province.  
 
Table 1: Ontario Crude Oil Refineries 

Owner Location Capacity 
(b/d) Products 

Imperial Oil Sarnia, ON 121,000 Gasoline, aviation fuel, diesel, home heating fuel 
and marine fuel. 

Imperial Oil Nanticoke, 
ON 112,000 Gasoline, aviation fuel, diesel, home heating 

fuel, heavy fuel oil, and asphalt. 

Suncor Energy Sarnia, ON 85,000 Gasoline, kerosene, jet and diesel fuels. 

Shell Canada Sarnia, ON 75,000 Gasoline, distillates, liquid petroleum gas, heavy 
oils, pure chemicals, solvents. 

 
Source: Companies’ Websites, 2016 
 
After crude oil is refined into various petroleum products it is transported to terminals within the province 
for final distribution to consumers. Terminals receive refined products by pipeline, ship, railway, or truck, 
and act as a distribution chain for – and temporary storage of – products prior to final distribution.  
 
In southern Ontario, refined products are primarily moved by pipeline from refineries to terminals. Rail can 
also supplement deliveries into Eastern parts of the province. The Valero terminal in Maitland, Ontario, for 
example, is understood to be supplied by train from Valero's refinery in Quebec City. 
 
The Thunder Bay terminal is primarily supplied by rail from Western Canadian refiners. The Sault Ste. 
Marie terminal is supplied by rail from both Ontario and Quebec refiners. In addition to pipelines, Ontario 
distributors have access to Quebec and Atlantic refineries via the St. Lawrence Seaway and to US 
refiners via the Great Lakes, during the shipping season.  

 
In 2015, there were 3,208 retail gas stations operating in Ontario.20 In addition to retail outlets, petroleum 
products are transported to commercial consumers (e.g., truckers who buy fuel at facilities called 
cardlocks) and wholesale distributers (e.g., companies that deliver fuel directly to end users). 
  

20 Kent Marketing Group, National Retail Petroleum Site Census, 2015.  
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1.3.2 Trends 

In the past decade both Western Canadian crude oil production and U.S. oil production have increased 
considerably. This has led to displacement of imported crude oil with continental supply and a desire to 
expand pipeline infrastructure to economically deliver crude oil to markets (i.e., refiners and export 
terminals).  
 
Ontario has been impacted by this trend. As outlined earlier, Ontario is now almost fully supplied by 
Western Canadian crude oil. This shift was facilitated by changing the operation of pipeline infrastructure.  
 
Enbridge Line 9 was built in the 1970s to deliver crude oil from Sarnia to Montreal. In 1998, due to 
changing market conditions, the pipeline flow was reversed to deliver offshore crude oil into Sarnia. As 
market conditions changed again, Line 9 became significantly underutilized. In July 2012, the flow of the 
segment of Enbridge Line 9 between Sarnia and Westover terminal was re-reversed. This enabled the 
Imperial Oil refinery in Nanticoke, ON, to be fully supplied with continental crude oil (this refinery connects 
to Westover terminal by pipeline). Similarly, the segment of Enbridge Line 9 between Westover and 
Montreal was reversed in December 2015, which enables Quebec refineries to access continental crude 
oil supplies by pipeline. In December 2015, the capacity for the entire Line 9 from Sarnia was also 
expanded by 60,000 barrels per day to 300,000 barrels per day.   

1.3.3 Capacity Sufficiency 

Oil products such as gasoline have been an important aspect of the province's energy mix for years. 
Consequently, the infrastructure for crude oil deliveries, refinery production, oil product imports and oil 
product distribution is well established. 
 
Overall, the oil products supply chain has functioned well and demonstrated resiliency in meeting peak 
demand. Unanticipated disruptions in refinery production can result in higher prices and supply 
disruptions.  

1.4 Wood and Biomass 

Biomass and wood are renewable resources (e.g., forest or agricultural materials) that are used in a 
variety of fuel applications. 

1.4.1 Supply Sources 

In 2015, Ontario consumed approximately 91 PJ of wood and biomass energy supplied primarily by local 
sources for residential, commercial and industrial processes.  

1.4.2 Delivery 

Wood used as a fuel is typically consumed locally, with limited distribution by truck. 
 
As illustrated in Figure 12, the biomass supply chain consists of harvesting, processing, baling, 
transportation, and conversion. Harvesting of biomass can be performed using manual or mechanized 
techniques, depending on size and cost. Processing biomass involves converting the harvested timber 
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into smaller pieces. Wood chip and pellet baling compact the wood for ease of transport. Biomass relies 
on transportation and distribution by truck. 
 
Figure 12: Biomass Delivery 

 
 
Wood and other biomass resources can be converted into pellets. Producing pellets involves the 
compression of biomass into a small, compact, consistently sized, dense and low-moisture content fuel 
that can be easily burned in pellet stoves, central heating furnaces and other heating appliances. Wood 
pellets are the most common type of pellet fuel and are generally made from compacted sawdust and 
related wastes from the milling of lumber, manufacture of wood products and furniture, and construction. 
Pellets - after packaging – can be distributed to end-users by truck, rail and marine.  

1.4.3 Trends 

Biomass is often used where wood pellet manufacturing exists. This allows for easy access to biomass 
fuel. 
 
The largest biomass electricity generating plant in Canada is located in Northern Ontario. The Atikokan 
Generating Station is a 200 megawatt (MW) capacity generating facility that was converted from coal to 
biomass in 2014. 
 

The Government of Ontario supports the use of underutilized forest resources to develop the bioeconomy 
- which includes using biomass to produce energy (i.e., heat, electricity and fuels). Biomass energy is 
prevalent in Northern Ontario, where there are several biomass projects in development and/or operation. 
For example, the Biomass North Development Centre has developed a Northern Ontario Bioeconomy 
Strategy (NO-BO) that aims to promote and develop a bioeconomy throughout Northern Ontario. The 
strategy was developed in partnership by the Union of Ontario Indians and the former Biomass Innovation 
Centre.  

1.4.4 Capacity Sufficiency 

Ontario has significant forestry resources and biomass more generally. Ontario's forest management 
guides and standards are regularly updated – this ensures that new uses of Crown forest resources, like 
bioenergy, occur in a sustainable way 
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1.5 Alternative Fuels 

This section addresses four renewable fuels: ethanol, biodiesel, renewable diesel, and biogas /renewable 
natural gas. The renewable fuels industry has grown dramatically over the past few years due to 
government policies (e.g., blending requirements), as discussed in further detail below.  
 
Due to differences between the renewable fuels, each of ethanol, biodiesel/renewable diesel and biogas / 
RNG are discussed in turn. 

1.5.1 Ethanol 

1.5.1.1 Supply Sources 

Ontario consumption of ethanol has increased steadily since 2007, as illustrated in Figure 13 below.  
 
 
Figure 13: Ontario Ethanol Consumption, 2007-2014 

 
Source: Ministry of Environment and Climate Change, 2016 
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This consumption was met with both Ontario production and imports.  

 

Ethanol Production 

Ontario currently has six operational ethanol refineries Ethanol Production. These are illustrated below: 

Table 2: Ethanol Production Facilities 

Company/Plant Name Location Capacity 
(Million 

Litres/Year) 

Feedstock 

Greenfield Specialty Alcohols Chatham 130 Corn 
Suncor St. Clair Ethanol Plant Sarnia 400 Corn 
IGPC Ethanol Inc. Aylmer 162 Corn 
Greenfield Specialty Alcohols Tiverton 27 Corn 
Kawartha Ethanol Havelock 120 Corn 
Greenfield Specialty Alcohols Johnstown 250 Corn 
Total Capacity (Million Litres/Year) 1,089  
Total Capacity (PJ/Year) 22.8  

1.5.1.2 Delivery 

Feedstock 
Corn is the main feedstock for ethanol production in Ontario. Ontario is a significant corn producing 
province.  
 
Ontario corn production levels are shown below. 
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Figure 14: Corn Production in Ontario

 
Source: Ontario Ministry of Agriculture, Food, and Rural Affairs21 

 

Distribution 
 
Ethanol's primary fuel use is an additive to gasoline. Consequently, ethanol currently relies significantly 
on the gasoline distribution infrastructure to reach end-users. 
 
Ethanol and ethanol-blended gasoline are typically not transported by pipeline. This is due to issues with 
attraction of water. Ethanol is delivered to fuel distribution terminals by rail and truck where it is added to 
a gasoline-based blendstock to produce an on-specification finished fuel. A typical finished fuel with 
ethanol added contains 10% ethanol – this fuel is called E10.  
 
In Ontario, most fuel distribution terminals in southern and eastern Ontario are have ethanol blending 
capability. However, some lower volume terminals in northern Ontario (e.g., Thunder Bay and Sault Ste-
Marie) may not blend ethanol. These terminals continue to be supplied with unblended gasoline.  
 
Retail gasoline stations require some modifications and infrastructure upgrades to sell E10 (as opposed 
to straight gasoline). Specifically, this includes cleaning of on-site storage tanks and ensuring dispensers 
are rated to handle E10.  
 

21 Ontario Ministry of Agriculture, Food, and Rural Affairs, Historical Provincial Estimates by Crop. Retrieved July, 2016. 
http://www.omafra.gov.on.ca/english/stats/crops/index.html 

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 103 of 190



E10 is sold as "regular gasoline". Substantially all of the vehicles on the road today can use E10. This has 
resulted in E10 being widely distributed in southern Ontario and in the U.S. 
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1.5.1.3 Trends 

A key factor in the growth of ethanol is government policies, including mandates and production support.  
 
Ontario is the largest bioethanol producing province in Canada, largely due to its policies around 
renewable fuels. Under (O. Reg. 535/05) in the Environmental Protection Act, 1990 (CEPA), gasoline 
suppliers must include a minimum of at least 5% (annual average) ethanol content in motor gasoline. 
These entities must submit a compliance report to the government each year and ensure that the ethanol 
based fuel meets specific standards set out in the regulations.  
 
To assist the province in meeting its ethanol goals the Ontario Ethanol Growth Fund (OEGF) was 
established. The OEGF was launched in 2005 following the announcement of ethanol requirements under 
the Renewable Fuel Regulations, discussed above. The 12 year, $520 million fund is intended to assist 
ethanol producers to meet financial challenges, provide support for independent blenders of ethanol and 
gasoline, and fund research and development. 
 
Additional policy support was provided by federal government initiatives. Starting in 2010, the Renewable 
Fuel Regulations sets national ethanol and biodiesel blend mandate targets. The main requirements for 
ethanol under the Renewable Fuel Regulations requires fuel producers and importers to have an average 
renewable content of at least 5% based on volume of gasoline produced or imported.  Another federal 
initiative pertaining to biofuels is ecoENERGY for Biofuels which provides financial incentives for ethanol 
and biodiesel production in Canada.  
 
Ontario's Climate Change Action Plan proposes additional measures that would support ethanol use, 
including: measures to boost renewable content of gasoline and assistance to fuel distributors to offer 
high-level blends for renewable fuels.  

1.5.1.4 Capacity Sufficiency 

Ontario's current ethanol requirements are being met by a combination of domestic production and 
imports. 
 
Today, growing domestic ethanol production capacity is largely constrained, by feedstock availability and 
not processing capability. Ontario's ethanol producers use primarily domestic corn for their operations22. 
However, Ontario is understood to be a moderate net importer of corn. 
 
Research is ongoing to use a variety of alternative feedstocks - corn stover, wastes, etc through cellulosic 
production. Cellulosic ethanol production can be incented by policies (e.g., fuel standards that account for 
life cycle emissions). Biomass that could be used for cellulosic ethanol also faces competing uses. 
 
Additional ethanol use in Ontario can also likely be acommodated by imports. Given robust North 
American transportation networks, rail and marine can be used to import ethanol from the U.S. Midwest 
and Brazil. 

22 Ministry of Energy, Ontario, 2016 
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At the distribution level, ethanol growth is constrained by vehicle and refuelling infrastructure. For 
example, infrastructure upgrades (i.e., pumps and storage tanks) may be required at fueling stations to 
sell higher blends of ethanol (e.g., E15). While many newer vehicles can use E15, vehicle manufacturers 
do not typically recommend the use of E15 in vehicles built prior to 2010-2012.  
 
Similarly, specialized equipment is needed to sell blends of E55 to E85 and only specially equipped 
vehicles (called "flex-fuel vehicles) can use this level of ethanol blend.  

1.5.2 Biodiesel and Renewable Diesel 

1.5.2.1 Supply Sources 

Statistics on the use of biodiesel and renewable diesel in Ontario are not yet publicly available. 
 
Ontario's recently introduced blending requirements under the Greener Diesel regulation are understood 
to be met by a combination of domestically produced biodiesel and imported renewable diesel.  

1.5.2.2 Delivery 

Feedstock 
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Biodiesel and renewable diesel are derived from organic materials such as plant oils, waste cooking oils, 
animal fats, and other oils (such as fish). The distinction between diesel fuels classified as biodiesel 
versus renewable diesel depends on the process used to create them.  
 
Biodiesel and Renewable Diesel Production 
There are currently five biodiesel refineries in Ontario. The locations and production capacities of these 
are summarized in Table 2 below. The total operational production capacity of all five refineries is 
equivalent to approximately 10.2 PJ per year. No renewable diesel production facilities exist in Canada.  
 
Table 3: Biodiesel Facilities in Ontario23 

Company/Plant Name Location Capacity 
(Million 

Litres/Year) 

Feedstock 

Methes Energies Canada, Inc. Sombra 50 Multi-feedstock 
Noroxel Energy Ltd. Springfield 5 Yellow grease 
Atlantic Biodiesel Welland 170 Multi-feedstock 
Biox Corporation Hamilton 66 Multi-feedstock 
Methes Energies Canada, Inc. Mississauga 5 Yellow grease 
Total Capacity (Million Litres/Year) 296  
Total Capacity (PJ/Year) 10.2  
Source: Renewable Industries Canada, 201624 
 

1.5.2.3 Distribution 

Biodiesel and renewable diesel are used as additives to diesel fuel. 
 
Biodiesel is delivered to fuel distribution terminals by rail and truck where it is added to diesel fuel. Like 
ethanol, biodiesel and biodiesel blends are not transported by pipeline.  
 
A typical finished fuel with biodiesel contains 5% biodiesel - this fuel is called B5. Blends of up to B5 are 
typically interchangeable with conventional diesel fuel. However, biodiesel characteristics limit its use in 
cold weather; which limits the use of biodiesel blends in winter. 
 
Some vehicle manufacturers authorize the use of biodiesel blends of up to B20 in their vehicles.  
 
Renewable diesel poses fewer challenges for fuel suppliers. For instance, since renewable diesel is 
chemically similar to conventional diesel it can be transported into Ontario via pipeline. (This reduces the 
requirements for truck distribution and blending infrastructure). Renewable diesel imports are understood 
to access Ontario via the Trans-Northern Pipeline originating in Montreal. 
 

23 NB: although referred to as “renewable diesel” refineries in the source document, all of these refineries are in fact biodiesel, not 
renewable diesel (as defined above), refineries. 
24 Renewable Industries Canada, Industry Map. Accessed June, 2016. http://ricanada.org/industry/industry-map/ 
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1.5.2.4 Trends 

As with ethanol, biodiesel and renewable diesel use has been boosted by government policy. 
 
Under Ontario Greener Diesel Requirements in (O. Reg. 97/14), fuel suppliers that import, manufacture, 
or acquire diesel fuel must ensure, by 2017, that the amount of bio-based diesel in the diesel fuel is 4% of 
total volume. In addition, and also by 2017, the bio-based diesel component of the blend must have 70% 
lower GHG emissions than standard petroleum diesel. The Greener Diesel regulation was introduced in 
2014 with a 2% blending requirement. 
 
At the federal level, the Renewable Fuel Regulations sets national ethanol and biodiesel blend mandate 
targets. The main bio-based diesel requirements under the Renewable Fuel Regulations requires fuel 
producers and importers to have an average renewable content of at least 2% based on the volume of 
diesel fuel produced or imported. 
 
Another federal initiative pertaining to biofuels is ecoENERGY for Biofuels which provides financial 
incentives for ethanol and biodiesel production in Canada. This initiative provides operating incentives for 
producers. The program is scheduled to end on March 31st, 2017. 
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1.5.2.5 Capacity Sufficiency 

Ontario's current biodiesel requirements are being met by a combination of domestic production and 
imports. 
 
Growing domestic biodiesel or renewable diesel production capacity is contrained, to a degree, by 
feedstock availability.  
 
Biofuel feedstock can include cooking grease, soybean oil, waste vegetable (i.e. canola) oil, hemp oil, etc. 
While feedstock varies, prices and availability generally drive choice of feedstock for producers.  
 
Additional biodiesel or renewable diesel  use in Ontario can likely be acommodated by imports. Given 
robust North American transportation networks, rail and marine can be used to import biodiesel and 
renewable diesel from the U.S. and renewable diesel from Europe and Asia. 
 
At the distribution level, biodiesel growth is constrained by inadequate distribution infrastructure. To 
distributebiodiesel at terminals, investments in storage, loading infrastructure, blending equipment and 
heating (i.e., to ensure biodiesel blends in colder months) is needed. More distribution terminals in 
Ontario will need to invest in biodiesel blending if use is to increase materially. 
 
Ontario production of renewable diesel would require a large-scale investment. 

1.5.3 Biogas/Renewable Natural Gas and Biomass 

1.5.3.1 Supply Sources 

In 2013, there were 37 operating biogas facilities in Ontario, with a combined capacity of 27,223 kW.25 In 
addition, there were 44 biogas plants that are currently in development or under construction in Ontario 
as of 2013. 

1.5.3.2 Delivery 

Renewable natural gas (RNG) is produced from biogas, which is a product of the decomposition of 
organic matter. In some applications biogas can be used directly as a fuel.  For use as RNG the biogas is 
processed to meet natural gas purity standards, and the resulting RNG is fully interchangeable with 
conventional natural gas. Biogas can be derived from landfills, livestock operations, wastewater 
treatment, or waste from industrial, institutional, and commercial entities. 

25 Renewable Energies, 2014 CanBio Report on the Status of Bioenergy in Canada. December, 2014 (P. 26). 
http://www.fpac.ca/wp-content/uploads/2014_CanBio_Report.pdf 
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1.5.3.3 Trends 

Ontario's Climate Change Action Plan proposes to establish a low carbon content requirement for natural 
gas. The Climate Change Action Plan also proposes to fund a pilot program that uses RNG in 
commercial-scale demonstration projects for transportation. 
 
RNG is also being used in California as a transportation fuel under California's Low Carbon Fuel 
Standard. 

1.5.3.4 Capacity Sufficiency 

According to the Canadian Gas Association, Alberta Research Council (2008) suggests that Canada has 
the potential to produce 1,300 billion cubic feet per year of RNG.26  
 
A recent study commissioned by the Ontario gas utilities have forecast Ontario RNG production of 4.3 
billion m3 of RNG per year by 2030, approximately 160 PJ, or equivalent to a little less than half of the 
natural gas used by the residential sector in Ontario in 2013. 
 
A key consideration in RNG capacity is the availability of biomass resources, which has competing uses. 
 

26 Canadian Gas Association, Renewable Natural Gas. Issue 5 2013. Retrieved July, 2016. http://www.cga.ca/wp-
content/uploads/2015/04/CGA_bulletin_RenewableNaturalGas_-EN.pdf 

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 110 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
1

FU
E

LS
 T

E
C

H
N

IC
A

L 
R

E
P

O
R

T 
–

M
O

D
U

LE
 2

: D
E

M
A

N
D

 O
U

TL
O

O
K

S
E

P
TE

M
B

E
R

 2
01

6

N
A

V
IG

A
N

T 
R

E
FE

R
EN

C
E 

18
73

60

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 111 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
2

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
2

D
E

M
A

N
D

 O
U

TL
O

O
K

S
 -

G
LO

S
S

A
R

Y

Th
e 

fo
llo

w
in

g 
ac

ro
ny

m
s 

ap
pe

ar
 th

ro
ug

ho
ut

 th
is

 m
od

ul
e:

-
A

P
S

: A
ch

ie
va

bl
e 

P
ot

en
tia

l S
tu

dy
, t

he
 O

E
B

’s
 2

01
6 

N
at

ur
al

 G
as

 C
on

se
rv

at
io

n 
P

ot
en

tia
l S

tu
dy

-
C

N
G

: C
om

pr
es

se
d 

na
tu

ra
l g

as
-

D
S

M
: d

em
an

d-
si

de
 m

an
ag

em
en

t (
na

tu
ra

l g
as

 fo
cu

se
d 

co
ns

er
va

tio
n)

-
E

V:
 e

le
ct

ric
 v

eh
ic

le
s

-
IE

S
O

: I
nd

ep
en

de
nt

 E
le

ct
ric

ity
 S

ys
te

m
 O

pe
ra

to
r

-
FT

R
: F

ue
ls

 T
ec

hn
ic

al
 R

ep
or

t
-

LN
G

: L
iq

ue
fie

d 
na

tu
ra

l g
as

-
O

E
B

: O
nt

ar
io

 E
ne

rg
y 

B
oa

rd
-

O
P

O
: O

nt
ar

io
 P

la
nn

in
g 

O
ut

lo
ok

-
P

J:
 P

et
aj

ou
le

-
R

N
G

: R
en

ew
ab

l e
 n

at
ur

al
 g

as

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 112 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
3

AL
L 

SE
C

TO
R

S

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 113 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
4

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
4

FU
E

LS
 S

Y
S

TE
M

 2
0-

Y
E

A
R

 O
U

TL
O

O
K

: D
E

M
A

N
D

 O
U

TL
O

O
K

•
B

y 
20

35
, t

he
 o

ut
lo

ok
 fo

r f
ue

ls
 d

em
an

d 
ra

ng
es

 fr
om

 b
et

w
ee

n 
ap

pr
ox

im
at

el
y 

1,
80

0 
P

J 
(O

ut
lo

ok
 F

) a
nd

 n
ea

rly
 

2,
40

0 
P

J 
(O

ut
lo

ok
 B

).
•

Th
e 

FT
R

 re
co

gn
iz

es
 th

e 
un

ce
rta

in
ty

 in
 fu

tu
re

 fu
el

s 
de

m
an

d 
by

 a
dd

r e
ss

in
g 

a 
ra

ng
e 

of
 p

os
si

bl
e 

fu
tu

re
s.

 

N
ot

e:
 A

ll 
ou

tlo
ok

s 
ar

e 
ne

t o
f d

em
an

d 
si

de
 m

an
ag

em
en

t (
D

SM
) a

nd
 o

f t
he

 fu
el

s 
sa

vi
ng

s 
re

su
lti

ng
 fr

om
 fu

el
 e

co
no

m
y 

st
an

da
rd

s.

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 114 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
5

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
5

D
E

M
A

N
D

 O
U

TL
O

O
K

 (C
O

N
T’

D
)

•
Fi

ve
 d

em
an

d 
ou

tlo
ok

s 
ha

ve
 b

ee
n 

de
ve

lo
pe

d 
to

 p
ro

vi
de

 c
on

te
xt

 fo
r t

he
 L

on
g-

Te
rm

 E
ne

rg
y 

P
la

n
(L

TE
P

)d
is

cu
ss

io
n.

•
Th

e 
ra

ng
e 

of
 fu

tu
re

 fu
el

s 
de

m
an

d 
is

 in
flu

en
ce

d 
by

 a
 w

id
e 

va
rie

ty
 o

f f
ac

to
rs

, i
nc

lu
di

ng
: 

-
G

lo
ba

lm
ac

ro
ec

on
om

ic
 a

nd
 fu

el
 p

ric
in

g 
tre

nd
s;

-
O

nt
ar

io
-s

pe
ci

fic
 d

em
og

ra
ph

ic
an

d 
ec

on
om

ic
 tr

en
ds

an
d 

te
ch

no
lo

gy
 d

ev
el

op
m

en
t; 

an
d 

-
Tr

en
ds

in
 p

ol
ic

y 
re

la
te

d 
to

 (o
r t

ha
t m

at
er

ia
lly

 a
ffe

ct
) f

ue
ls

 u
se

.

•
Im

pl
em

en
ta

tio
n 

of
 th

e 
pr

ov
in

ce
’s

 c
lim

at
e 

ch
an

ge
 p

ol
ic

ie
s 

co
ns

is
te

nt
 w

ith
 th

e 
ca

p 
an

d 
tra

de
 

pr
og

ra
m

 a
nd

 th
e 

C
lim

at
e 

C
ha

ng
e 

A
ct

io
n 

P
la

n 
w

ill
 h

av
e 

an
 im

pa
ct

 o
n 

th
e 

de
m

an
d 

fo
r f

ue
ls

, 
pr

im
ar

ily
 th

ro
ug

h 
th

e 
po

te
nt

ia
l f

or
 g

re
at

er
 e

le
ct

rif
ic

at
io

n 
an

d 
in

cr
ea

se
d 

us
e 

of
 a

lte
rn

at
iv

e 
fu

el
s 

w
hi

ch
 e

xi
st

s 
in

 n
ea

rly
 e

ve
ry

 p
ar

t o
f t

he
 O

nt
ar

io
 fu

el
s 

en
er

gy
 s

ys
te

m
. 

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 115 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
6

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
6

D
E

M
A

N
D

 O
U

TL
O

O
K

 (C
O

N
T’

D
)

•
FT

R
 d

em
an

d 
ou

tlo
ok

s 
re

fle
ct

 a
ll 

of
 th

e 
as

su
m

pt
io

ns
 a

do
pt

ed
 b

y 
th

e 
IE

S
O

 fo
r t

he
 c

or
re

sp
on

di
ng

 O
nt

ar
io

 P
la

nn
in

g 
O

ut
lo

ok
 

(O
P

O
) d

em
an

d 
ou

tlo
ok

s.
•

N
ot

e:
O

ut
lo

ok
 A

 w
as

 d
ev

el
op

ed
 b

y 
IE

S
O

 to
 e

xp
lo

re
 th

e 
im

pl
ic

at
io

ns
 o

f l
ow

er
 e

le
ct

ric
ity

 d
em

an
d.

 A
pp

ly
in

g 
th

e 
as

su
m

pt
io

ns
 o

f 
O

ut
lo

ok
 A

 to
 th

e 
fu

el
s 

se
ct

or
 w

ou
ld

 re
su

lt 
in

 lo
w

er
 fu

el
s 

de
m

an
d 

th
an

 O
ut

lo
ok

 B
. L

ow
er

 fu
el

s 
de

m
an

d 
is

 a
lre

ad
y 

ex
pl

or
ed

 in
 

th
e 

FT
R

 b
y 

O
ut

lo
ok

s 
C

, D
, E

 a
nd

 F
. O

ut
lo

ok
 A

 h
as

 th
er

ef
or

e 
no

t b
ee

n 
m

od
el

ed
 a

s 
pa

rt 
of

 th
e 

FT
R

.

O
ut

lo
ok

 B
•

IE
SO

 O
ut

lo
ok

 B
 

as
su

m
pt

io
ns

•
Ex

is
tin

g 
D

SM
 &

 
fu

el
 s

ta
nd

ar
ds

O
ut

lo
ok

 C
•

IE
SO

 O
ut

lo
ok

 C
 

as
su

m
pt

io
ns

O
ut

lo
ok

 D
•

IE
SO

 O
ut

lo
ok

 D
 

as
su

m
pt

io
ns

O
ut

lo
ok

 E
•

In
cr

em
en

ta
l D

SM
•

A
lte

rn
at

iv
e 

fu
el

s

O
ut

lo
ok

 F
•

In
cr

em
en

ta
l D

SM
•

A
lte

rn
at

iv
e 

fu
el

s

Fuels Demand Declines

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 116 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
7

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
7

D
E

FI
N

IT
IO

N
 O

F 
O

U
TL

O
O

K
S

Se
ct

or
O

ut
lo

ok
 B

O
ut

lo
ok

 C
O

ut
lo

ok
 D

O
ut

lo
ok

 E
O

ut
lo

ok
 F

R
es

id
en

tia
l

49
8 

P
J 

in
 2

03
5

O
il 

an
d 

pr
op

an
e 

he
at

in
g 

sw
itc

he
s 

to
 

he
at

 p
um

ps
, e

le
ct

ric
 a

nd
 w

at
er

 h
ea

tin
g 

ga
in

 2
5%

 o
f g

as
 m

ar
ke

t s
ha

re
.*

(3
88

 P
J 

in
 2

03
5)

O
il 

an
d 

pr
op

an
e 

he
at

in
g 

sw
itc

he
s 

to
 

he
at

 p
um

ps
, e

le
ct

ric
 a

nd
 w

at
er

 h
ea

tin
g 

ga
in

 5
0%

 o
f g

as
 m

ar
ke

t s
ha

re
.*

(3
22

 P
J 

in
 2

03
5)

A
ss

um
pt

io
ns

 a
s 

pe
r O

ut
lo

ok
 C

, p
lu

s:
•

In
cr

em
en

ta
l D

S
M

 c
on

si
st

en
t 

w
ith

 O
E

B
 A

P
S

 “s
em

i-
co

ns
tra

in
ed

” 
po

te
nt

ia
l.

•
35

 P
J 

of
 R

N
G

 u
se

d 
by

 2
03

5

(3
81

 P
J 

in
 2

03
5)

A
ss

um
pt

io
ns

 a
s 

pe
r O

ut
lo

ok
 D

, p
lu

s:
•

In
cr

em
en

ta
l D

S
M

 c
on

si
st

en
t 

w
ith

 O
E

B
 A

P
S

 “u
nc

on
st

ra
in

ed
” 

po
te

nt
ia

l.
•

66
 P

J 
of

 R
N

G
 u

se
d 

by
 2

03
5

(3
02

 P
J 

in
 2

03
5)

C
om

m
er

ci
al

23
3 

P
J 

in
 2

03
5

O
il 

an
d 

pr
op

an
e 

he
at

in
g 

sw
itc

he
s 

to
 

he
at

 p
um

ps
, e

le
ct

ric
 a

nd
 w

at
er

 h
ea

tin
g 

ga
in

 2
5%

 o
f g

as
 m

ar
ke

t s
ha

re
.*

(1
92

 P
J 

in
 2

03
5)

O
il 

an
d 

pr
op

an
e 

he
at

in
g 

sw
itc

he
s 

to
 

he
at

 p
um

ps
, e

le
ct

ric
 a

nd
 w

at
er

 h
ea

tin
g 

ga
in

 5
0%

 o
f g

as
 m

ar
ke

t s
ha

re
.*

(1
77

 P
J 

in
 2

03
5)

A
ss

um
pt

io
ns

 a
s 

pe
r O

ut
lo

ok
 C

, p
lu

s:
•

In
cr

em
en

ta
l D

S
M

 c
on

si
st

en
t 

w
ith

 O
E

B
 A

P
S

 “s
em

i-
co

ns
tra

in
ed

” 
po

te
nt

ia
l.

•
20

 P
J 

of
 R

N
G

 u
se

d 
by

 2
03

5

(1
87

 P
J 

in
 2

03
5)

A
ss

um
pt

io
ns

 a
s 

pe
r O

ut
lo

ok
 D

, p
lu

s:
•

In
cr

em
en

ta
l D

S
M

 c
on

si
st

en
t 

w
ith

 O
E

B
 A

P
S

 “u
nc

on
st

ra
in

ed
” 

po
te

nt
ia

l.
•

42
 P

J 
of

 R
N

G
 u

se
d 

by
 2

03
5

(1
47

 P
J 

in
 2

03
5)

In
du

st
ria

l
67

1 
P

J 
in

 2
03

5
5%

 o
f 2

01
2 

fo
ss

il 
en

er
gy

 s
w

itc
he

s 
to

 
el

ec
tri

c 
eq

ui
va

le
nt

(6
07

 P
J 

in
 2

03
5)

10
%

 o
f 2

01
2 

fo
ss

il 
en

er
gy

 s
w

itc
he

s 
to

 
el

ec
tri

c 
eq

ui
va

le
nt

(5
50

 P
J 

in
 2

03
5)

A
ss

um
pt

io
ns

 a
s 

pe
r O

ut
lo

ok
 C

, p
lu

s:
•

In
cr

em
en

ta
l D

S
M

 c
on

si
st

en
t 

w
ith

 O
E

B
 A

P
S

 “s
em

i-
co

ns
tra

in
ed

” 
po

te
nt

ia
l.

•
23

 P
J 

of
 R

N
G

 u
se

d 
by

 2
03

5

(5
91

 P
J 

in
 2

03
5)

A
ss

um
pt

io
ns

 a
s 

pe
r O

ut
lo

ok
 D

, p
lu

s:
•

In
cr

em
en

ta
l D

S
M

 c
on

si
st

en
t 

w
ith

 O
E

B
 A

P
S

 “u
nc

on
st

ra
in

ed
” 

po
te

nt
ia

l.
•

48
 P

J 
of

 R
N

G
 u

se
d 

by
 2

03
5

(5
19

 P
J 

in
 2

03
5)

Tr
an

sp
or

ta
tio

n
96

7 
P

J 
in

 2
03

5
•

2.
4 

m
ill

io
n 

E
V

s 
by

 2
03

5.
•

P
la

nn
ed

 e
le

ct
rif

ie
d 

tra
ns

it 
pr

oj
ec

ts
 2

01
7-

20
35

(8
83

 P
J 

in
 2

03
5)

•
2.

4 
m

ill
io

n 
E

V
s 

by
 2

03
5.

•
P

la
nn

ed
 e

le
ct

rif
ie

d 
tra

ns
it 

pr
oj

ec
ts

 2
01

7-
20

35

(8
83

 P
J 

in
 2

03
5)

A
ss

um
pt

io
ns

 a
s 

pe
r O

ut
lo

ok
 C

, p
lu

s:
•

In
cr

em
en

ta
l n

on
-e

le
ct

rif
ie

d 
tra

ns
it.

•
S

ub
st

itu
te

 C
N

G
, L

N
G

, p
ro

pa
ne

, 
hy

dr
og

en
, e

th
an

ol
, a

nd
 b

io
-

ba
se

d 
di

es
el

s 
fo

r c
on

ve
nt

io
na

l 
fu

el
s

(8
78

 P
J 

in
 2

03
5)

A
ss

um
pt

io
ns

 a
s 

pe
r O

ut
lo

ok
 C

, p
lu

s:
•

In
cr

em
en

ta
l n

on
-e

le
ct

rif
ie

d 
tra

ns
it.

•
S

ub
st

itu
te

 m
or

e 
C

N
G

, L
N

G
, 

pr
op

an
e,

 h
yd

ro
ge

n,
 e

th
an

ol
, 

an
d 

bi
o-

ba
se

d 
di

es
el

s 
fo

r 
co

nv
en

tio
na

l f
ue

ls
 th

an
 in

 
O

ut
lo

ok
 E

(8
74

 P
J 

in
 2

03
5)

To
ta

l
2,

37
7 

P
J 

in
 2

03
5

2,
07

0 
P

J 
in

 2
03

5
1,

93
1 

P
J 

in
 2

03
5

2,
03

7 
P

J 
in

 2
03

5
1,

84
2 

P
J 

in
 2

03
5

* 
“m

ar
ke

t s
ha

re
” r

ef
er

s 
to

 a
 p

ro
po

rti
on

 o
f a

nn
ua

l e
qu

ip
m

en
t s

al
es

, n
ot

 o
f t

ot
al

 in
st

al
le

d 
eq

ui
pm

en
t s

to
ck

.

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 117 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
8

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
8

D
E

FI
N

IT
IO

N
 O

F 
O

U
TL

O
O

K
S

 (C
O

N
T’

D
)

•
FT

R
 d

em
an

d 
ou

tlo
ok

s 
re

fle
ct

 a
ll 

of
 th

e 
as

su
m

pt
io

ns
 a

do
pt

ed
 b

y 
th

e 
IE

S
O

 fo
r t

he
 c

or
re

sp
on

di
ng

 O
nt

ar
io

 
P

la
nn

in
g 

O
ut

lo
ok

 (O
P

O
) d

em
an

d 
ou

tlo
ok

s.

•
A

dd
iti

on
al

 fu
el

s-
re

l a
te

d 
as

su
m

pt
io

ns
 a

re
 a

pp
lie

d 
in

 O
ut

lo
ok

s 
E

 a
nd

 F
, a

s 
su

m
m

ar
iz

ed
 in

 th
e 

pr
ec

ed
in

g 
ta

bl
e.

 
D

et
ai

ls
 o

f t
he

se
 a

ss
um

pt
io

ns
 a

re
 p

ro
vi

de
d 

be
lo

w.
 

•
A

ll 
ou

tc
om

es
 a

re
 a

ss
um

ed
 to

 b
e 

ac
hi

ev
ed

 b
y 

20
35

 a
nd

 to
 b

e 
in

cr
em

en
ta

l t
o 

w
ha

t w
ou

ld
 h

av
e  

be
en

 
ac

hi
ev

ed
 u

nd
er

 O
ut

lo
ok

 B
.

#
O

ut
lo

ok
 E

O
ut

lo
ok

 F

1
20

0,
00

0 
si

ng
le

-fa
m

ily
 fo

ss
il-

fu
el

-h
ea

te
d

dw
el

lin
gs

 h
av

e 
th

ei
r 

bu
ild

in
g 

en
ve

lo
pe

 s
uf

fic
ie

nt
ly

 im
pr

ov
ed

 to
 re

du
ce

 h
ea

tin
g 

lo
ad

 b
y 

20
 G

J/
ye

ar
.

60
0,

00
0 

si
ng

le
-fa

m
ily

 fo
ss

il-
fu

el
-h

ea
te

d
dw

el
lin

gs
 h

av
e 

th
ei

r 
bu

ild
in

g 
en

ve
lo

pe
 s

uf
fic

ie
nt

ly
 im

pr
ov

ed
 to

 re
du

ce
 h

ea
tin

g 
lo

ad
 b

y 
20

 G
J/

ye
ar

.

2
85

,0
00

 m
ul

ti-
fa

m
ily

 fo
ss

il-
fu

el
-h

ea
te

d
dw

el
lin

gs
 h

av
e 

th
ei

r 
bu

ild
in

g 
en

ve
lo

pe
 s

uf
fic

ie
nt

ly
 im

pr
ov

ed
 to

 re
du

ce
 h

ea
tin

g 
lo

ad
 b

y 
9 

G
J/

ye
ar

.

25
5,

00
0 

m
ul

ti-
fa

m
ily

 fo
ss

il-
fu

el
-h

ea
te

d
dw

el
lin

gs
 h

av
e 

th
ei

r 
bu

ild
in

g 
en

ve
lo

pe
 s

uf
fic

ie
nt

ly
 im

pr
ov

ed
 to

 re
du

ce
 h

ea
tin

g 
lo

ad
 b

y 
9 

G
J/

ye
ar

.

3
2%

 re
du

ct
io

n 
in

 h
ea

tin
g 

lo
ad

 fo
r f

os
si

l-f
ue

l h
ea

te
d 

co
m

m
er

ci
al

 b
ui

ld
in

gs
 d

ue
 to

 im
pr

ov
ed

 b
ui

ld
in

g 
en

ve
lo

pe
.

6%
 re

du
ct

io
n 

in
 h

ea
tin

g 
lo

ad
 fo

r f
os

si
l-f

ue
l h

ea
te

d 
co

m
m

er
ci

al
 b

ui
ld

in
gs

 d
ue

 to
 im

pr
ov

ed
 b

ui
ld

in
g 

en
ve

lo
pe

.

4
90

 m
illi

on
 u

rb
an

tri
ps

 p
er

 y
ea

r o
n 

di
es

el
-fu

el
ed

 b
us

es
18

0 
m

illi
on

 u
rb

an
tri

ps
 p

er
 y

ea
r o

n 
di

es
el

-fu
el

ed
 b

us
es

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 118 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
9

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
9

D
E

FI
N

IT
IO

N
 O

F 
O

U
TL

O
O

K
S

 (C
O

N
T’

D
)

#
O

ut
lo

ok
 E

O
ut

lo
ok

 F

5
60

0 
di

es
el

-fu
el

ed
bu

se
s 

re
pl

ac
ed

 b
y 

na
tu

ra
l g

as
 b

us
es

1,
20

0 
di

es
el

-fu
el

ed
bu

se
s 

re
pl

ac
ed

 b
y 

na
tu

ra
l g

as
 b

us
es

6
65

0 
m

illi
on

 li
tre

s
of

 g
as

ol
in

e 
re

pl
ac

ed
 b

y 
et

ha
no

l.
1,

30
0 

m
illi

on
 li

tre
s

of
 g

as
ol

in
e 

re
pl

ac
ed

 b
y 

et
ha

no
l.

7
50

0 
m

illi
on

 li
tre

s
of

 p
et

ro
-d

ie
se

l r
ep

la
ce

d 
by

 b
io

di
es

el
.

1,
00

0 
m

illi
on

 li
tre

s
of

 p
et

ro
-d

ie
se

l r
ep

la
ce

d 
by

 b
io

di
es

el
.

8
50

0 
m

illi
on

 li
tre

s
of

 p
et

ro
-d

ie
se

l r
ep

la
ce

d 
by

 re
ne

w
ab

le
 

di
es

el
.

1,
00

0 
m

illi
on

 li
tre

s
of

 p
et

ro
-d

ie
se

l r
ep

la
ce

d 
by

 re
ne

w
ab

le
 

di
es

el
.

9
70

,0
00

 p
ro

pa
ne

 li
gh

t-d
ut

y
ve

hi
cl

es
 o

n 
th

e 
ro

ad
17

5,
00

0 
pr

op
an

e 
lig

ht
-d

ut
y

ve
hi

cl
es

 o
n 

th
e 

ro
ad

10
15

0,
00

0 
hy

dr
og

en
 fu

el
-c

el
l l

ig
ht

-d
ut

y 
ve

hi
cl

es
 o

n 
th

e 
ro

ad
30

0,
00

0 
hy

dr
og

en
 fu

el
-c

el
l l

ig
ht

-d
ut

y 
ve

hi
cl

es
 o

n 
th

e 
ro

ad

11
7.

5%
 o

f h
ea

vy
 d

ut
y 

fre
ig

ht
 v

eh
ic

le
 k

m
 tr

av
el

ed
 p

ow
er

ed
 b

y 
na

tu
ra

l g
as

.
15

%
 o

f h
ea

vy
 d

ut
y 

fre
ig

ht
 v

eh
ic

le
 k

m
 tr

av
el

ed
 p

ow
er

ed
 b

y 
na

tu
ra

l g
as

.

11
78

 P
J 

of
 R

N
G

 in
je

ct
ed

 to
 th

e 
sy

st
em

15
5 

P
J 

of
 R

N
G

 in
je

ct
ed

 to
 th

e 
sy

st
em

12
2

P
J 

of
 re

si
de

nt
ia

ln
at

ur
al

 g
as

 u
se

 re
du

ct
io

n 
du

e 
to

 
im

pr
ov

ed
 e

ffi
ci

en
cy

 (i
nc

re
m

en
ta

l D
S

M
).

5
P

J 
of

 re
si

de
nt

ia
ln

at
ur

al
 g

as
 u

se
 re

du
ct

io
n 

du
e 

to
 

im
pr

ov
ed

 e
ffi

ci
en

cy
 (i

nc
re

m
en

ta
l D

S
M

).

13
2 

P
J 

of
 c

om
m

er
ci

al
na

tu
ra

l g
as

 u
se

 re
du

ct
io

n 
du

e 
to

 
im

pr
ov

ed
 e

ffi
ci

en
cy

 (i
nc

re
m

en
ta

l D
S

M
).

11
 P

J 
of

 c
om

m
er

ci
al

na
tu

ra
l g

as
 u

se
 re

du
ct

io
n 

du
e 

to
 

im
pr

ov
ed

 e
ffi

ci
en

cy
 (i

nc
re

m
en

ta
l D

S
M

).

14
12

 P
J 

of
 in

du
st

ria
ln

at
ur

al
 g

as
 u

se
 re

du
ct

io
n 

du
e 

to
 

im
pr

ov
ed

 e
ffi

ci
en

cy
 (i

nc
re

m
en

ta
l D

S
M

).
24

 P
J

of
 in

du
st

ria
ln

at
ur

al
 g

as
 u

se
 re

du
ct

io
n 

du
e 

to
 

im
pr

ov
ed

 e
ffi

ci
en

cy
 (i

nc
re

m
en

ta
l D

S
M

).

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 119 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
10

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
10

A
N

N
U

A
L 

N
E

T 
FU

E
LS

 E
N

E
R

G
Y 

D
E

M
A

N
D

 
A

C
R

O
S

S
 D

E
M

A
N

D
 O

U
TL

O
O

K
S

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 120 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
11

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
11

B
R

E
A

K
D

O
W

N
 O

F 
FU

E
LS

 E
N

E
R

G
Y 

D
E

M
A

N
D

 B
Y 

S
E

C
TO

R
 2

01
5 

A
N

D
 2

03
5 

(O
U

TL
O

O
K

S
 B

, C
, D

, E
, F

)

En
er

gy
 (P

J)
20

15
B 

20
35

C 
20

35
D 

20
35

E 
20

35
F 

20
35

Re
sid

en
tia

l
44

7
49

8
38

8
32

2
38

1
30

2
Co

m
m

er
ci

al
21

5
23

3
19

2
17

7
18

7
14

7
Tr

an
sp

or
ta

tio
n

92
7

97
5

88
3

88
3

87
8

87
4

In
du

st
ria

l
75

0
67

1
60

7
55

0
59

1
51

9

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 121 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
12

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
12

FU
E

LS
 E

N
E

R
G

Y 
D

E
M

A
N

D
 B

Y 
S

E
C

TO
R

 A
N

D
 O

U
TL

O
O

K
 (P

J)

Re
si

de
nt

ia
l 

Ye
ar

B
C

D
E

F
20

15
44

7
44

7
44

7
44

6
44

6
20

16
45

1
44

9
44

9
44

9
44

9
20

17
45

4
45

0
45

0
45

0
44

8
20

18
46

2
45

6
45

5
45

5
45

1
20

19
46

4
45

5
45

4
45

3
44

8
20

20
46

9
45

6
45

3
45

4
44

6
20

21
46

8
45

1
44

7
44

8
43

8
20

22
47

2
44

9
44

2
44

6
43

3
20

23
47

0
44

2
43

3
43

9
42

3
20

24
47

6
44

1
42

9
43

8
41

8
20

25
47

6
43

6
42

1
43

1
40

8
20

26
48

0
43

2
41

3
42

8
40

0
20

27
47

9
42

5
40

2
42

0
38

8
20

28
48

2
42

1
39

4
41

6
37

8
20

29
48

3
41

5
38

3
40

9
36

7
20

30
48

7
41

1
37

4
40

6
35

7
20

31
48

8
40

5
36

3
39

9
34

6
20

32
49

2
40

2
35

4
39

6
33

6
20

33
49

2
39

6
34

2
38

9
32

3
20

34
49

4
39

1
33

1
38

4
31

2
20

35
49

8
38

8
32

2
38

1
30

2

Co
m

m
er

ci
al

 
B

C
D

E
F

21
5

21
5

21
5

21
5

21
4

21
5

21
3

21
3

21
3

21
0

21
6

21
3

21
3

21
3

20
9

21
7

21
2

21
2

21
1

20
6

21
8

21
2

21
2

21
1

20
6

21
9

21
0

21
0

20
9

20
3

21
8

20
9

20
9

20
7

20
0

21
8

20
9

20
9

20
7

19
9

21
9

20
8

20
8

20
5

19
6

22
0

20
6

20
6

20
4

19
3

22
1

20
6

20
6

20
4

19
2

22
2

20
5

20
5

20
2

18
9

22
3

20
6

20
3

20
3

18
6

22
4

20
4

20
2

20
1

18
3

22
6

20
3

20
3

19
9

18
2

22
7

20
4

19
9

20
0

17
7

22
8

20
2

19
8

19
8

17
4

22
9

20
1

19
4

19
7

16
9

23
1

19
7

19
0

19
3

16
3

23
2

19
6

18
3

19
1

15
5

23
3

19
2

17
7

18
7

14
7

In
du

st
ria

l
B

C
D

E
F

75
0

75
0

75
0

74
9

74
8

76
3

76
3

76
3

76
1

76
0

73
8

73
8

73
8

73
6

73
3

72
9

72
5

72
2

72
2

71
5

72
2

71
5

70
9

71
1

70
0

71
5

70
4

69
5

69
9

68
5

71
2

69
8

68
5

69
2

67
4

70
8

69
1

67
4

68
4

66
1

69
7

67
7

65
8

67
0

64
3

69
0

66
6

64
4

65
8

62
8

68
6

65
9

63
3

65
0

61
6

67
8

64
8

61
8

63
8

60
0

67
7

64
2

61
0

63
2

59
0

67
2

63
4

59
8

62
3

57
7

67
1

62
9

59
0

61
7

56
8

67
0

62
4

58
3

61
2

55
9

66
5

61
6

57
1

60
3

54
6

66
5

61
2

56
4

59
8

53
8

66
5

60
9

55
8

59
4

53
0

66
7

60
7

55
3

59
2

52
4

67
1

60
7

55
0

59
1

51
9

Tr
an

sp
or

ta
tio

n
B

C
D

E
F

92
7

92
6

92
6

92
6

92
6

93
8

93
7

93
7

93
7

93
6

94
5

94
5

94
5

94
4

94
3

95
6

95
5

95
5

95
4

95
2

96
0

95
9

95
9

95
7

95
5

96
6

96
4

96
4

96
2

96
0

96
5

96
1

96
1

95
9

95
7

96
7

96
1

96
1

95
9

95
6

96
4

95
5

95
5

95
2

95
0

96
4

95
2

95
2

94
9

94
7

96
1

94
5

94
5

94
2

93
9

96
2

94
0

94
0

93
7

93
4

95
9

93
2

93
2

92
8

92
5

96
1

92
7

92
7

92
3

92
0

96
0

91
8

91
8

91
5

91
1

96
3

91
3

91
3

90
9

90
6

96
3

90
5

90
5

90
1

89
8

96
6

90
0

90
0

89
6

89
2

96
7

89
2

89
2

88
8

88
4

97
1

88
7

88
7

88
2

87
8

97
5

88
3

88
3

87
8

87
4

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 122 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
13

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
13

E
C

O
N

O
M

IC
 A

S
S

U
M

P
TI

O
N

S
 U

N
D

E
R

LY
IN

G
 F

U
E

LS
 

D
E

M
A

N
D

 O
U

TL
O

O
K

•
E

co
no

m
ic

 a
ss

um
pt

io
ns

 re
fle

ct
 th

e 
as

su
m

pt
io

ns
 a

do
pt

ed
 b

y 
th

e 
IE

S
O

 fo
r t

he
 O

P
O

.

Dr
iv

er
20

05
-2

01
5

20
15

-2
02

5
20

25
-2

03
5

O
ut

lo
ok

s B
,C

,D
,E

,F
O

ut
lo

ok
s B

,C
,D

,E
,F

O
ut

lo
ok

s B
,C

,D
,E

,F

Gr
ow

th
 in

 n
um

be
r o

f r
es

id
en

tia
l h

ou
se

ho
ld

s
15

%
14

%
9%

Gr
ow

th
 in

 co
m

m
er

ci
al

 fl
oo

r s
pa

ce
20

%
15

%
11

%

O
nt

ar
io

 In
du

st
ria

l G
DP

 (a
nn

ua
l g

ro
w

th
 ra

te
)

-2
%

1%
1%

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 123 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
14

R
ES

ID
EN

TI
AL

 
SE

C
TO

R

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 124 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
15

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
15

R
E

S
ID

E
N

TI
A

L 
FU

E
LS

 E
N

E
R

G
Y 

D
E

M
A

N
D

 2
01

5-
20

35
: 

O
U

TL
O

O
K

S
 B

, C
, D

, E
, F

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 125 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
16

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
16

R
E

S
ID

E
N

TI
A

L 
FU

E
LS

 E
N

E
R

G
Y 

D
E

M
A

N
D

 2
01

5-
20

35
: 

O
U

TL
O

O
K

S
 B

, C
, D

, E
, F

Re
si

de
nt

ia
l (

PJ
)

Ye
ar

B
C

D
E

F
20

15
44

7
44

7
44

7
44

6
44

6
20

16
45

1
44

9
44

9
44

9
44

9
20

17
45

4
45

0
45

0
45

0
44

8
20

18
46

2
45

6
45

5
45

5
45

1
20

19
46

4
45

5
45

4
45

3
44

8
20

20
46

9
45

6
45

3
45

4
44

6
20

21
46

8
45

1
44

7
44

8
43

8
20

22
47

2
44

9
44

2
44

6
43

3
20

23
47

0
44

2
43

3
43

9
42

3
20

24
47

6
44

1
42

9
43

8
41

8
20

25
47

6
43

6
42

1
43

1
40

8
20

26
48

0
43

2
41

3
42

8
40

0
20

27
47

9
42

5
40

2
42

0
38

8
20

28
48

2
42

1
39

4
41

6
37

8
20

29
48

3
41

5
38

3
40

9
36

7
20

30
48

7
41

1
37

4
40

6
35

7
20

31
48

8
40

5
36

3
39

9
34

6
20

32
49

2
40

2
35

4
39

6
33

6
20

33
49

2
39

6
34

2
38

9
32

3
20

34
49

4
39

1
33

1
38

4
31

2
20

35
49

8
38

8
32

2
38

1
30

2

N
ot

e:
 H

is
to

ric
al

 d
at

a 
us

ed
 to

 c
al

ib
ra

te
 th

e 
C

an
E

S
S

m
od

el
 a

re
 o

bt
ai

ne
d 

fro
m

 S
ta

tis
tic

s 
C

an
ad

a 
an

d 
N

R
C

an
. A

ct
ua

l v
al

ue
s 

in
 m

os
t 

ca
se

s 
ar

e 
av

ai
la

bl
e 

on
ly

 u
nt

il 
20

13
, m

ea
ni

ng
 

th
at

 2
01

5 
va

lu
es

 re
po

rte
d 

he
re

 a
re

 e
st

im
at

ed
, 

an
d 

ou
tlo

ok
-s

pe
ci

fic
, h

en
ce

 w
hy

 th
ey

 d
iff

er
 v

er
y 

sl
ig

ht
ly

 a
cr

os
s 

ou
tlo

ok
s.

 

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 126 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
17

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
17

R
E

S
ID

E
N

TI
A

L 
S

E
C

TO
R

 O
V

E
R

V
IE

W

•
Th

e 
pr

in
ci

pa
l f

ac
to

r t
ha

t c
ou

ld
 d

riv
e 

an
 in

cr
ea

se
 in

 re
si

de
nt

ia
l f

ue
ls

 d
em

an
d 

in
 

O
ut

lo
ok

 B
 is

 th
e 

fo
re

ca
st

 g
ro

w
th

 in
 h

ou
se

ho
ld

s 
in

 th
e 

pr
ov

in
ce

.

•
Fa

ct
or

s 
th

at
 c

ou
ld

 d
ec

re
as

e 
re

si
de

nt
ia

l f
ue

ls
 d

em
an

d 
in

cl
ud

e:
-

E
le

ct
rif

ic
at

io
n 

of
 s

pa
ce

-a
nd

 w
at

er
-h

ea
tin

g;
 

-
In

cr
em

en
ta

l b
ui

ld
in

g 
en

ve
lo

pe
 im

pr
ov

em
en

t*
 (e

.g
. m

or
e 

in
su

la
tio

n,
 m

or
e 

en
er

gy
-e

ffi
ci

en
t 

do
or

s 
an

d 
w

in
do

w
s,

 b
et

te
r a

ir 
tig

ht
ne

ss
 e

tc
.);

 a
nd

-
In

cr
em

en
ta

l n
at

ur
al

 g
as

 e
qu

ip
m

en
t e

ffi
ci

en
cy

 im
pr

ov
em

en
ts

*.

•
In

 O
ut

lo
ok

 E
 a

nd
 F

, a
 s

ub
st

an
tia

l p
ro

po
rti

on
 o

f f
ue

ls
 e

ne
rg

y 
sh

ift
s 

fro
m

 c
on

ve
nt

io
na

l 
fo

ss
il 

so
ur

ce
s 

(e
.g

. n
at

ur
al

 g
as

) t
o 

re
ne

w
ab

le
 o

ne
s 

(e
.g

. r
en

ew
ab

le
 n

at
ur

al
 g

as
). 

Th
is

 s
hi

ft 
af

fe
ct

s 
G

H
G

 e
m

is
si

on
s,

 b
ut

 d
oe

s 
no

t m
at

er
ia

lly
 a

ffe
ct

 to
ta

l f
ue

ls
 e

ne
rg

y 
us

e.

*I
nc

re
m

en
ta

l i
m

pr
ov

em
en

ts
 m

od
el

ed
 in

 O
ut

lo
ok

s 
E

 a
nd

 F
 c

or
re

sp
on

ds
 to

 in
cr

em
en

ta
l a

ch
ie

va
bl

e 
D

S
M

 
po

te
nt

ia
l i

de
nt

ifi
ed

 in
 th

e 
O

E
B

’s
 2

01
6 

N
at

ur
al

 G
as

 C
on

se
rv

at
io

n 
P

ot
en

tia
l s

tu
dy

 fo
r t

he
 s

em
i-c

on
st

ra
in

ed
 

an
d 

un
co

ns
tra

in
ed

 (r
es

pe
ct

iv
el

y)
 a

ch
ie

va
bl

e 
po

te
nt

ia
l s

ce
na

rio
s,

 a
fte

r a
cc

ou
nt

in
g 

fo
r t

he
 e

ro
si

on
 o

f D
S

M
 

po
te

nt
ia

l d
ue

 to
 e

le
ct

rif
ic

at
io

n.

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 127 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
18

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
18

FO
R

E
C

A
S

T 
C

H
A

N
G

E
 IN

 R
E

S
ID

E
N

TI
A

L 
FU

E
LS

 D
E

M
A

N
D

 B
Y 

FU
E

L 
TY

P
E

 2
01

5 
-2

03
5

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 128 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
19

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
19

R
E

S
ID

E
N

TI
A

L 
D

E
M

A
N

D
 B

Y 
FU

E
L 

TY
P

E
 (P

J)
, 2

01
5,

 2
02

5,
 2

03
5:

 
O

U
TL

O
O

K
S

 B
, C

, D
, E

, F

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 129 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
20

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
20

R
E

S
ID

E
N

TI
A

L 
D

E
M

A
N

D
 B

Y 
FU

E
L 

TY
P

E
 (P

J)
, 2

01
5,

 2
02

5,
 2

03
5:

 
O

U
TL

O
O

K
S

 B
, C

, D
, E

, F

Fu
el

s D
em

an
d 

(P
J)

20
15

20
25

20
35

Al
l O

ut
lo

ok
s

B
C

D
E

F
B

C
D

E
F

Fu
el

 O
il

24
19

4
4

4
4

21
1

1
1

0

N
at

ur
al

 G
as

36
9

38
8

38
3

36
8

36
3

32
4

40
0

33
6

27
0

29
5

18
8

Pr
op

an
e

13
24

4
4

4
3

28
0

0
0

0

W
oo

d
41

45
45

45
45

44
50

50
50

50
49

R
en

ew
ab

le
 

N
at

ur
al

 G
as

0
0

0
0

17
34

0
0

0
35

66

To
ta

l
44

7
47

6
43

6
42

1
43

1
40

8
49

8
38

8
32

2
38

1
30

3

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 130 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
21

C
O

M
M

ER
C

IA
L

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 131 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
22

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
22

C
O

M
M

E
R

C
IA

L 
FU

E
LS

 E
N

E
R

G
Y 

D
E

M
A

N
D

 2
01

5-
20

35
: 

O
U

TL
O

O
K

S
 B

, C
, D

, E
, F

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 132 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
23

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
23

C
O

M
M

E
R

C
IA

L 
FU

E
LS

 E
N

E
R

G
Y 

D
E

M
A

N
D

 2
01

5-
20

35
: 

O
U

TL
O

O
K

S
 B

, C
, D

, E
, F

Co
m

m
er

ci
al

 (P
J)

Ye
ar

B
C

D
E

F
20

15
21

5
21

5
21

5
21

5
21

4
20

16
21

5
21

3
21

3
21

3
21

0
20

17
21

6
21

3
21

3
21

3
20

9
20

18
21

7
21

2
21

2
21

1
20

6
20

19
21

8
21

2
21

2
21

1
20

6
20

20
21

9
21

0
21

0
20

9
20

3
20

21
21

8
20

9
20

9
20

7
20

0
20

22
21

8
20

9
20

9
20

7
19

9
20

23
21

9
20

8
20

8
20

5
19

6
20

24
22

0
20

6
20

6
20

4
19

3
20

25
22

1
20

6
20

6
20

4
19

2
20

26
22

2
20

5
20

5
20

2
18

9
20

27
22

3
20

6
20

3
20

3
18

6
20

28
22

4
20

4
20

2
20

1
18

3
20

29
22

6
20

3
20

3
19

9
18

2
20

30
22

7
20

4
19

9
20

0
17

7
20

31
22

8
20

2
19

8
19

8
17

4
20

32
22

9
20

1
19

4
19

7
16

9
20

33
23

1
19

7
19

0
19

3
16

3
20

34
23

2
19

6
18

3
19

1
15

5
20

35
23

3
19

2
17

7
18

7
14

7

N
ot

e:
H

is
to

ric
al

 d
at

a 
us

ed
 to

 c
al

ib
ra

te
 th

e 
C

an
E

S
S

m
od

el
 a

re
 o

bt
ai

ne
d 

fro
m

 S
ta

tis
tic

s 
C

an
ad

a 
an

d 
N

R
C

an
. A

ct
ua

l v
al

ue
s 

in
 m

os
t 

ca
se

s 
ar

e 
av

ai
la

bl
e 

on
ly

 u
nt

il 
20

13
, m

ea
ni

ng
 

th
at

 2
01

5 
va

lu
es

 re
po

rte
d 

he
re

 a
re

 e
st

im
at

ed
, 

an
d 

ou
tlo

ok
-s

pe
ci

fic
, h

en
ce

 w
hy

 th
ey

 d
iff

er
 v

er
y 

sl
ig

ht
ly

 a
cr

os
s 

ou
tlo

ok
s.

 

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 133 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
24

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
24

C
O

M
M

E
R

C
IA

L 
S

E
C

TO
R

 O
V

E
R

V
IE

W

•
Th

e 
pr

in
ci

pa
l f

ac
to

r t
ha

t c
ou

ld
 d

riv
e 

an
 in

cr
ea

se
 in

 c
om

m
er

ci
al

 fu
el

s 
de

m
an

d 
in

 
O

ut
lo

ok
 B

 is
 th

e 
fo

re
ca

st
 g

ro
w

th
 in

 c
om

m
er

ci
al

 fl
oo

r-
sp

ac
e 

in
 th

e 
pr

ov
in

ce
.

•
Fa

ct
or

s 
th

at
 c

ou
ld

 d
ec

re
as

e 
co

m
m

er
ci

al
 fu

el
s 

de
m

an
d 

in
cl

ud
e:

-
E

le
ct

rif
ic

at
io

n 
of

 s
pa

ce
-a

nd
 w

at
er

-h
ea

tin
g

-
In

cr
em

en
ta

l b
ui

ld
in

g 
en

ve
lo

pe
 im

pr
ov

em
en

t*
-

In
cr

em
en

ta
l n

at
ur

al
 g

as
 e

qu
ip

m
en

t e
ffi

ci
en

cy
 im

pr
ov

em
en

ts
* 

•
In

 O
ut

lo
ok

 E
 a

nd
 F

, a
 s

ub
st

an
tia

l p
ro

po
rti

on
 o

f f
ue

ls
 e

ne
rg

y 
sh

ift
s 

fro
m

 fo
ss

il 
so

ur
ce

s 
(e

.g
. n

at
ur

al
 g

as
) t

o 
re

ne
w

ab
le

 o
ne

s 
(e

.g
. r

en
ew

ab
le

 n
at

ur
al

 g
as

). 
Th

is
 s

hi
ft 

af
fe

ct
s 

G
H

G
 e

m
is

si
on

s,
 b

ut
 d

oe
s 

no
t m

at
er

ia
lly

 a
ffe

ct
 to

ta
l f

ue
ls

 e
ne

rg
y 

us
e.

*N
ot

e:
  I

nc
re

m
en

ta
l i

m
pr

ov
em

en
t m

od
el

ed
 in

 O
ut

lo
ok

s 
E

 a
nd

 F
 c

or
re

sp
on

ds
 to

 in
cr

em
en

ta
l a

ch
ie

va
bl

e 
D

S
M

 p
ot

en
tia

l i
de

nt
ifi

ed
 in

 th
e 

O
E

B
’s

 2
01

6 
N

at
ur

al
 G

as
 C

on
se

rv
at

io
n 

P
ot

en
tia

l s
tu

dy
 fo

r t
he

 s
em

i-
co

ns
tra

in
ed

 a
nd

 u
nc

on
st

ra
in

ed
 (r

es
pe

ct
iv

el
y)

 a
ch

ie
va

bl
e 

po
te

nt
ia

l s
ce

na
rio

s,
 a

fte
r a

cc
ou

nt
in

g 
fo

r t
he

 
er

os
io

n 
of

 D
S

M
 p

ot
en

tia
l d

ue
 to

 e
le

ct
rif

ic
at

io
n.

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 134 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
25

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
25

FO
R

E
C

A
S

T 
C

H
A

N
G

E
 IN

 C
O

M
M

E
R

C
IA

L 
FU

E
LS

 D
E

M
A

N
D

 B
Y 

FU
E

L 
TY

P
E

 2
01

5 
-2

03
5

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 135 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
26

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
26

C
O

M
M

E
R

C
IA

L 
D

E
M

A
N

D
 B

Y 
FU

E
L 

TY
P

E
 (P

J)
, 2

01
5,

 2
02

5,
 2

03
5:

 
O

U
TL

O
O

K
S

 B
, C

, D
, E

, F

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 136 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
27

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
27

C
O

M
M

E
R

C
IA

L 
D

E
M

A
N

D
 B

Y 
FU

E
L 

TY
P

E
 (P

J)
, 2

01
5,

 2
02

5,
 2

03
5:

 
O

U
TL

O
O

K
S

 B
, C

, D
, E

, F

Fu
el

s D
em

an
d 

(P
J)

20
15

20
25

20
35

Al
l O

ut
lo

ok
s

B
C

D
E

F
B

C
D

E
F

Fu
el

 O
il

2
1

0
0

0
0

1
0

0
0

0

N
at

ur
al

 G
as

20
0

20
3

20
3

20
3

19
2

17
0

21
3

18
8

17
3

16
3

10
3

Pr
op

an
e

13
16

3
3

3
3

19
4

4
4

3

R
en

ew
ab

le
 

N
at

ur
al

 G
as

0
0

0
0

9
19

0
0

0
20

42

To
ta

l
21

5
22

1
20

6
20

6
20

4
19

2
23

3
19

2
17

7
18

7
14

7

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 137 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
28

IN
D

U
ST

R
IA

L

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 138 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
29

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
29

IN
D

U
S

TR
IA

L 
FU

E
LS

 E
N

E
R

G
Y 

D
E

M
A

N
D

 2
01

5-
20

35
: 

O
U

TL
O

O
K

S
 B

, C
, D

, E
, F

N
ot

e:
  d

oe
s 

no
t i

nc
lu

de
 in

du
st

ria
l n

on
-e

ne
rg

y 
fu

el
s 

de
m

an
d

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 139 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
30

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
30

IN
D

U
S

TR
IA

L 
FU

E
LS

 E
N

E
R

G
Y 

D
E

M
A

N
D

 2
01

5-
20

35
: 

O
U

TL
O

O
K

S
 B

, C
, D

, E
, F

In
du

st
ria

l (
PJ

)
Ye

ar
B

C
D

E
F

20
15

75
0

75
0

75
0

74
9

74
8

20
16

76
3

76
3

76
3

76
1

76
0

20
17

73
8

73
8

73
8

73
6

73
3

20
18

72
9

72
5

72
2

72
2

71
5

20
19

72
2

71
5

70
9

71
1

70
0

20
20

71
5

70
4

69
5

69
9

68
5

20
21

71
2

69
8

68
5

69
2

67
4

20
22

70
8

69
1

67
4

68
4

66
1

20
23

69
7

67
7

65
8

67
0

64
3

20
24

69
0

66
6

64
4

65
8

62
8

20
25

68
6

65
9

63
3

65
0

61
6

20
26

67
8

64
8

61
8

63
8

60
0

20
27

67
7

64
2

61
0

63
2

59
0

20
28

67
2

63
4

59
8

62
3

57
7

20
29

67
1

62
9

59
0

61
7

56
8

20
30

67
0

62
4

58
3

61
2

55
9

20
31

66
5

61
6

57
1

60
3

54
6

20
32

66
5

61
2

56
4

59
8

53
8

20
33

66
5

60
9

55
8

59
4

53
0

20
34

66
7

60
7

55
3

59
2

52
4

20
35

67
1

60
7

55
0

59
1

51
9

N
ot

e:
H

is
to

ric
al

 d
at

a 
us

ed
 to

 c
al

ib
ra

te
 th

e 
C

an
E

S
S

m
od

el
 a

re
 o

bt
ai

ne
d 

fro
m

 S
ta

tis
tic

s 
C

an
ad

a 
an

d 
N

R
C

an
. A

ct
ua

l v
al

ue
s 

in
 m

os
t 

ca
se

s 
ar

e 
av

ai
la

bl
e 

on
ly

 u
nt

il 
20

13
, m

ea
ni

ng
 

th
at

 2
01

5 
va

lu
es

 re
po

rte
d 

he
re

 a
re

 e
st

im
at

ed
, 

an
d 

ou
tlo

ok
-s

pe
ci

fic
, h

en
ce

 w
hy

 th
ey

 d
iff

er
 v

er
y 

sl
ig

ht
ly

 a
cr

os
s 

ou
tlo

ok
s.

 

N
ot

e:
do

es
 n

ot
 in

cl
ud

e 
in

du
st

ria
l n

on
-e

ne
rg

y 
fu

el
s 

de
m

an
d

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 140 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
31

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
31

IN
D

U
S

TR
IA

L 
S

E
C

TO
R

 O
V

E
R

V
IE

W

•
Fa

ct
or

s 
th

at
 c

ou
ld

 in
cr

ea
se

 in
du

st
ria

l f
ue

ls
 d

em
an

d 
be

yo
nd

 w
ha

t i
s 

ex
am

in
ed

 b
y 

th
e 

fiv
e 

ou
tlo

ok
s 

in
cl

ud
e 

sh
ift

s 
in

 m
ac

ro
ec

on
om

ic
 tr

en
ds

 a
nd

 p
ro

vi
nc

ia
l i

nd
us

tri
al

 
ec

on
om

ic
 a

ct
iv

ity
.

•
Fa

ct
or

s 
th

at
 c

ou
ld

 d
ec

re
as

e 
in

du
st

ria
l f

ue
ls

 d
em

an
d 

in
cl

ud
e:

-
E

le
ct

rif
ic

at
io

n 
of

 in
du

st
ria

l p
ro

ce
ss

es
-

In
cr

em
en

ta
l n

at
ur

al
 g

as
 e

qu
ip

m
en

t e
ffi

ci
en

cy
 im

pr
ov

em
en

ts
* 

•
In

 O
ut

lo
ok

s 
E

 a
nd

 F
, a

 s
ub

st
an

tia
l p

ro
po

rti
on

 o
f f

ue
ls

 e
ne

rg
y 

sh
ift

s 
fro

m
 

co
nv

en
tio

na
l f

os
si

l s
ou

rc
es

 (e
.g

. n
at

ur
al

 g
as

) t
o 

re
ne

w
ab

le
 o

ne
s 

(e
.g

. r
en

ew
ab

le
 

na
tu

ra
l g

as
). 

Th
is

 s
hi

ft 
af

fe
ct

s 
G

H
G

 e
m

is
si

on
s,

 b
ut

 d
oe

s 
no

t m
at

er
ia

lly
 a

ffe
ct

 to
ta

l 
fu

el
s 

en
er

gy
 u

se
.

*N
ot

e:
  I

nc
re

m
en

ta
l i

m
pr

ov
em

en
t m

od
el

ed
 in

 O
ut

lo
ok

s 
E

 a
nd

 F
 c

or
re

sp
on

ds
 to

 in
cr

em
en

ta
l a

ch
ie

va
bl

e 
D

S
M

 p
ot

en
tia

l i
de

nt
ifi

ed
 in

 th
e 

O
nt

ar
io

 E
ne

rg
y 

B
oa

rd
’s

 2
01

6 
N

at
ur

al
 G

as
 C

on
se

rv
at

io
n 

P
ot

en
tia

l s
tu

dy
 fo

r 
th

e 
se

m
i-c

on
st

ra
in

ed
 a

nd
 u

nc
on

st
ra

in
ed

 (r
es

pe
ct

iv
el

y)
 a

ch
ie

va
bl

e 
po

te
nt

ia
l s

ce
na

rio
s,

 a
fte

r a
cc

ou
nt

in
g 

fo
r 

th
e 

er
os

io
n 

of
 D

S
M

 p
ot

en
tia

l d
ue

 to
 e

le
ct

rif
ic

at
io

n.

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 141 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
32

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
32

FO
R

E
C

A
S

T 
C

H
A

N
G

E
 IN

 IN
D

U
S

TR
IA

L 
FU

E
LS

 D
E

M
A

N
D

 B
Y 

FU
E

L 
TY

P
E

 2
01

5 
-2

03
5

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 142 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
33

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
33

IN
D

U
S

TR
IA

L 
D

E
M

A
N

D
 B

Y 
FU

E
L 

TY
P

E
 (P

J)
, 2

01
5,

 2
02

5,
 2

03
5:

 
O

U
TL

O
O

K
S

 B
, C

, D
, E

, F

N
ot

e:
  d

oe
s 

no
t i

nc
lu

de
 in

du
st

ria
l n

on
-e

ne
rg

y 
fu

el
s 

de
m

an
d

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 143 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
34

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
34

IN
D

U
S

TR
IA

L 
D

E
M

A
N

D
 B

Y 
FU

E
L 

TY
P

E
 (P

J)
, 2

01
5,

 2
02

5,
 2

03
5:

 
O

U
TL

O
O

K
S

 B
, C

, D
, E

, F

Fu
el

s D
em

an
d 

(P
J)

20
15

20
25

20
35

Al
l O

ut
lo

ok
s

B
C

D
E

F
B

C
D

E
F

Fu
el

 O
il

20
19

18
16

17
16

19
15

13
15

13

N
at

ur
al

 G
as

28
1

26
0

24
1

22
4

22
4

19
0

26
0

22
0

19
5

18
4

12
4

Pr
op

an
e 

an
d 

N
G

L
23

25
25

24
25

24
24

23
19

23
19

St
ill 

G
as

85
85

84
84

83
81

85
79

79
77

74

R
en

ew
ab

le
 

N
at

ur
al

 G
as

0
0

0
0

11
20

0
0

0
23

48

M
ot

or
 G

as
ol

in
e

10
10

10
10

10
10

10
10

10
10

10

O
th

er
 In

du
st

ria
l 

Fu
el

s
71

59
56

53
56

53
57

50
33

50
33

D
ie

se
l

40
38

38
37

38
37

37
36

36
36

36

Pe
tro

le
um

 C
ok

e
45

42
40

38
40

37
41

36
27

35
26

C
ok

e 
an

d 
C

ok
e 

G
as

17
5

14
7

14
7

14
7

14
7

14
7

13
8

13
8

13
8

13
8

13
8

To
ta

l
75

0
68

6
65

9
63

3
65

0
61

6
67

1
60

7
55

0
59

1
51

9

N
ot

e:
do

es
 n

ot
 in

cl
ud

e 
in

du
st

ria
l n

on
-e

ne
rg

y 
fu

el
s 

de
m

an
d

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 144 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
35

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
35

IN
D

U
S

TR
IA

L 
N

O
N

-E
N

E
R

G
Y 

FU
E

LS
 D

E
M

A
N

D
:

•
In

 a
dd

iti
on

 to
 e

ne
rg

y 
an

d 
co

m
bu

st
io

n-
re

la
te

d 
de

m
an

d,
 a

 s
ub

st
an

tia
l a

m
ou

nt
 o

f 
fu

el
s 

pr
od

uc
t i

s 
us

ed
 in

 n
on

-e
ne

rg
y 

pr
oc

es
se

s 
as

 a
 ra

w
 m

at
er

ia
l f

ee
ds

to
ck

.

•
In

du
st

ria
l n

on
-e

ne
rg

y 
fu

el
s 

de
m

an
d 

is
 n

ot
 m

od
el

ed
 in

 th
e 

ou
tlo

ok
s 

an
d 

is
 n

ot
 

in
cl

ud
ed

 in
 th

e 
pr

ec
ed

in
g 

en
er

gy
 d

em
an

d 
ch

ar
ts

 a
nd

 ta
bl

es
.

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 145 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
36

TR
AN

SP
O

R
TA

TI
O

NFiled:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 146 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
37

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
37

TR
A

N
S

P
O

R
TA

TI
O

N
 F

U
E

LS
 E

N
E

R
G

Y 
D

E
M

A
N

D
 2

01
5-

20
35

: 
O

U
TL

O
O

K
S

 B
, C

, D
, E

, F

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 147 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
38

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
38

TR
A

N
S

P
O

R
TA

TI
O

N
 F

U
E

LS
 E

N
E

R
G

Y 
D

E
M

A
N

D
 2

01
5-

20
35

: 
O

U
TL

O
O

K
S

 B
, C

, D
, E

, F

Tr
an

sp
or

ta
tio

n
Ye

ar
B

C
D

E
F

20
15

92
7

92
6

92
6

92
6

92
6

20
16

93
8

93
7

93
7

93
7

93
6

20
17

94
5

94
5

94
5

94
4

94
3

20
18

95
6

95
5

95
5

95
4

95
2

20
19

96
0

95
9

95
9

95
7

95
5

20
20

96
6

96
4

96
4

96
2

96
0

20
21

96
5

96
1

96
1

95
9

95
7

20
22

96
7

96
1

96
1

95
9

95
6

20
23

96
4

95
5

95
5

95
2

95
0

20
24

96
4

95
2

95
2

94
9

94
7

20
25

96
1

94
5

94
5

94
2

93
9

20
26

96
2

94
0

94
0

93
7

93
4

20
27

95
9

93
2

93
2

92
8

92
5

20
28

96
1

92
7

92
7

92
3

92
0

20
29

96
0

91
8

91
8

91
5

91
1

20
30

96
3

91
3

91
3

90
9

90
6

20
31

96
3

90
5

90
5

90
1

89
8

20
32

96
6

90
0

90
0

89
6

89
2

20
33

96
7

89
2

89
2

88
8

88
4

20
34

97
1

88
7

88
7

88
2

87
8

20
35

97
5

88
3

88
3

87
8

87
4

N
ot

e:
 H

is
to

ric
al

 d
at

a 
us

ed
 to

 c
al

ib
ra

te
 th

e 
C

an
E

S
S

m
od

el
 a

re
 o

bt
ai

ne
d 

fro
m

 S
ta

tis
tic

s 
C

an
ad

a 
an

d 
N

R
C

an
. A

ct
ua

l v
al

ue
s 

in
 m

os
t 

ca
se

s 
ar

e 
av

ai
la

bl
e 

on
ly

 u
nt

il 
20

13
, m

ea
ni

ng
 

th
at

 2
01

5 
va

lu
es

 re
po

rte
d 

he
re

 a
re

 e
st

im
at

ed
, 

an
d 

ou
tlo

ok
-s

pe
ci

fic
, h

en
ce

 w
hy

 th
ey

 d
iff

er
 v

er
y 

sl
ig

ht
ly

 a
cr

os
s 

ou
tlo

ok
s.

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 148 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
39

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
39

TR
A

N
S

P
O

R
TA

TI
O

N
 S

E
C

TO
R

 O
V

E
R

V
IE

W

•
Fa

ct
or

s 
th

at
 c

ou
ld

 in
cr

ea
se

 tr
an

sp
or

ta
tio

n 
fu

el
s 

de
m

an
d 

in
cl

ud
e:

-
Th

e 
fo

re
ca

st
 in

cr
ea

se
 in

 th
e 

nu
m

be
r o

f h
ou

se
ho

ld
s,

 a
nd

 a
ss

oc
ia

te
d 

ad
di

tio
na

l v
eh

ic
le

 
ki

lo
m

et
re

s
tra

ve
lle

d.
-

Th
e 

ex
te

ns
io

n 
of

 th
e 

cu
rre

nt
 u

pw
ar

d 
tre

nd
 in

 fr
ei

gh
t a

nd
 a

ir 
tra

ve
l f

ue
ls

 u
se

 in
 O

nt
ar

io
.

•
Fa

ct
or

s 
th

at
 c

ou
ld

 d
ec

re
as

e 
tra

ns
po

rta
tio

n 
fu

el
s 

de
m

an
d 

in
cl

ud
e:

-
E

le
ct

rif
ic

at
io

n 
of

 tr
an

sp
or

ta
tio

n 
as

 a
 re

su
lt 

of
 in

cr
ea

si
ng

 n
um

be
rs

 o
f E

V
s 

an
d 

th
e 

us
e 

of
 

el
ec

tri
fie

d 
pu

bl
ic

 tr
an

si
t;

-
Fu

el
 e

co
no

m
y 

st
an

da
rd

s 
(e

.g
., 

C
or

po
ra

te
 A

ve
ra

ge
 F

ue
l C

on
su

m
pt

io
n)

; a
nd

-
Th

e 
sh

ift
 to

 fu
el

s 
us

ed
 in

 v
eh

ic
le

s 
w

ith
 h

ig
he

r l
ev

el
s 

of
 c

om
bu

st
io

n 
ef

fic
ie

nc
y 

(e
.g

., 
hy

dr
og

en
 

pe
rs

on
al

 v
eh

ic
le

s,
 L

N
G

 fr
ei

gh
t).

•
In

 O
ut

lo
ok

s 
E

 a
nd

 F
, a

 s
ub

st
an

tia
l p

ro
po

rti
on

 o
f f

ue
ls

 e
ne

rg
y 

sh
ift

s 
fro

m
 

co
nv

en
tio

na
l f

os
si

l s
ou

rc
es

 (e
.g

., 
ga

so
lin

e 
an

d 
di

es
el

) t
o 

al
te

rn
at

iv
e 

fo
ss

il 
fu

el
s 

th
at

 
em

it 
le

ss
 c

ar
bo

n 
(e

.g
., 

LN
G

 o
r p

ro
pa

ne
) o

r t
o 

re
ne

w
ab

le
 fu

el
s 

(e
.g

., 
et

ha
no

l, 
bi

o-
ba

se
d 

di
es

el
s)

. T
hi

s 
sh

ift
 a

ffe
ct

s 
G

H
G

 e
m

is
si

on
s,

 b
ut

 h
as

 li
ttl

e 
ef

fe
ct

 o
n 

to
ta

l f
ue

ls
 

en
er

gy
 u

se
.

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 149 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
40

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
40

FO
R

E
C

A
S

T 
C

H
A

N
G

E
 IN

 T
R

A
N

S
P

O
R

TA
TI

O
N

 F
U

E
LS

 D
E

M
A

N
D

 B
Y 

FU
E

L 
TY

P
E

 2
01

5 
-2

03
5

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 150 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
41

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
41

TR
A

N
S

P
O

R
TA

TI
O

N
 D

E
M

A
N

D
 B

Y 
FU

E
L 

TY
P

E
 (P

J)
, 2

01
5,

 2
02

5,
 

20
35

: O
U

TL
O

O
K

S
 B

, C
, D

, E
, F

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 151 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
42

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
42

TR
A

N
S

P
O

R
TA

TI
O

N
 D

E
M

A
N

D
 B

Y 
FU

E
L 

TY
P

E
 (P

J)
, 2

01
5,

 2
02

5,
 

20
35

: O
U

TL
O

O
K

S
 B

, C
, D

, E
, F

Fu
el

s D
em

an
d 

(P
J)

20
15

20
25

20
35

Al
l O

ut
lo

ok
s

B
C

D
E

F
B

C
D

E
F

M
ot

or
 G

as
ol

in
e

51
4

46
7

45
1

45
1

43
7

42
2

40
8

32
3

32
3

29
8

27
2

D
ie

se
l

25
4

29
5

29
5

29
5

26
6

23
8

32
6

32
2

32
2

26
9

21
7

Fu
el

 O
il

14
16

16
16

16
16

16
16

16
16

16
Av

ia
tio

n 
Fu

el
10

5
13

4
13

4
13

4
13

4
13

4
15

9
15

9
15

9
15

9
15

9
Pr

op
an

e
5

5
5

5
6

9
4

4
4

7
11

Tr
an

sp
or

ta
tio

n 
N

at
ur

al
 G

as
2

13
13

13
23

33
33

33
33

50
67

Bi
od

ie
se

l
5

6
6

6
25

43
7

7
7

42
77

Et
ha

no
l

28
25

25
25

32
40

22
19

19
34

49
H

yd
ro

ge
n

0
0

0
0

2
4

0
0

0
3

7
To

ta
l

92
7

96
1

94
5

94
5

94
2

93
9

97
5

88
3

88
3

87
8

87
4

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 152 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
1

FU
E

LS
 T

E
C

H
N

IC
A

L 
R

E
P

O
R

T 
–

M
O

D
U

LE
 3

: E
M

IS
S

IO
N

S
 

O
U

TL
O

O
K

S
E

P
TE

M
B

E
R

 2
01

6

N
A

V
IG

A
N

T 
R

E
FE

R
EN

C
E 

18
73

60

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 153 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
2

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
2

E
M

IS
S

IO
N

S
 O

U
TL

O
O

K

•
Th

e 
fo

llo
w

in
g 

sl
id

es
 p

ro
vi

de
 a

dd
iti

on
al

 d
et

ai
l o

n 
th

e 
gr

ee
nh

ou
se

 g
as

 (G
H

G
) 

em
is

si
on

s 
ou

tlo
ok

 d
is

cu
ss

ed
 in

 th
e

Fu
el

s 
Te

ch
ni

ca
lR

ep
or

t (
FT

R
).

•
To

ta
l G

H
G

 e
m

is
si

on
s 

fro
m

 C
O

2, 
C

H
4

an
d 

N
2O

 a
re

 p
re

se
nt

ed
 in

 m
eg

at
on

ne
s 

(M
T)

 o
f 

ca
rb

on
 d

io
xi

de
 e

qu
iv

al
en

t (
C

O
2e

) f
or

 e
ac

h 
de

m
an

d 
ou

tlo
ok

 a
nd

 s
ec

to
r.

•
A

ll 
gr

ap
hs

 a
re

 a
cc

om
pa

ni
ed

 b
y 

th
e 

da
ta

 s
up

po
rti

ng
 th

em
.

N
ot

e:
 T

he
 G

H
G

 e
m

is
si

on
s 

ou
tlo

ok
 d

oe
s 

no
t i

nc
lu

de
 e

m
is

si
on

s 
fro

m
 e

le
ct

ric
ity

 g
en

er
at

io
n,

 w
hi

ch
 a

re
 

ad
dr

es
se

d 
in

 th
e 

IE
S

O
’s

 O
nt

ar
io

 P
la

nn
in

g 
O

ut
lo

ok
, o

r f
ro

m
 in

du
st

ria
l n

on
-e

ne
rg

y 
fu

el
s 

de
m

an
d.

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 154 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
3

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
3

FU
E

LS
 C

O
M

B
U

S
TI

O
N

 G
H

G
 E

M
IS

S
IO

N
S

 O
U

TL
O

O
K

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 155 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
4

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
4

FU
E

LS
 C

O
M

B
U

S
TI

O
N

 G
H

G
 E

M
IS

S
IO

N
S

 O
U

TL
O

O
K

, M
T 

O
F 

C
O

2e

Ye
ar

B
C

D
E

F
20

15
12

2
12

2
12

2
12

1
12

1
20

16
12

3
12

3
12

3
12

2
12

1
20

17
12

3
12

2
12

2
12

1
12

0
20

18
12

3
12

2
12

2
12

1
11

9
20

19
12

3
12

2
12

1
12

0
11

7
20

20
12

4
12

2
12

1
11

9
11

6
20

21
12

3
12

1
12

0
11

8
11

4
20

22
12

3
12

0
11

9
11

7
11

2
20

23
12

3
11

8
11

7
11

4
10

8
20

24
12

2
11

7
11

6
11

3
10

6
20

25
12

2
11

6
11

4
11

0
10

2
20

26
12

2
11

5
11

2
10

8
99

20
27

12
1

11
3

11
1

10
6

95
20

28
12

1
11

2
10

9
10

4
92

20
29

12
1

11
1

10
7

10
3

90
20

30
12

2
11

0
10

6
10

1
87

20
31

12
2

10
9

10
4

99
84

20
32

12
2

10
8

10
3

98
82

20
33

12
2

10
6

10
1

96
80

20
34

12
2

10
6

99
95

77
20

35
12

3
10

5
98

94
75

N
ot

e:
 H

is
to

ric
al

 d
at

a 
us

ed
 to

 c
al

ib
ra

te
 th

e 
C

an
E

S
S

m
od

el
 a

re
 o

bt
ai

ne
d 

fro
m

 S
ta

tis
tic

s 
C

an
ad

a 
an

d 
N

R
C

an
. A

ct
ua

l v
al

ue
s 

in
 m

os
t 

ca
se

s 
ar

e 
av

ai
la

bl
e 

on
ly

 u
nt

il 
20

13
, m

ea
ni

ng
 

th
at

 2
01

5 
va

lu
es

 re
po

rte
d 

he
re

 a
re

 e
st

im
at

ed
, 

an
d 

ou
tlo

ok
-s

pe
ci

fic
, h

en
ce

 w
hy

 th
ey

 d
iff

er
 

sl
ig

ht
ly

 a
cr

os
s 

ou
tlo

ok
s.

 

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 156 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
5

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
5

E
M

IS
S

IO
N

S
 R

E
LA

TI
V

E
 T

O
 2

01
4 

LE
V

E
LS

M
T 

CO
2e

/Y
ea

r
B 

20
25

C 
20

25
D 

20
25

E 
20

25
F 

20
25

B 
20

35
C 

20
35

D 
20

35
E 

20
35

F 
20

35
Tr

an
sp

or
ta

tio
n

1
-1

-2
-2

-4
2

-4
-7

-6
-1

1
Re

sid
en

tia
l

0
-1

-1
-1

-2
1

-1
-2

-3
-6

Co
m

m
er

ci
al

3
2

2
-1

-4
3

-3
-3

-9
-1

4
In

du
st

ria
l

-4
-5

-6
-6

-8
-4

-8
-1

1
-1

0
-1

5

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 157 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
6

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
6

R
E

S
ID

E
N

TI
A

L 
FU

E
LS

 C
O

M
B

U
S

TI
O

N
 G

H
G

 E
M

IS
S

IO
N

S
 

O
U

TL
O

O
K

, M
T 

O
F 

C
O

2e

Re
si

de
nt

ia
l

Ye
ar

B
C

D
E

F
20

15
21

21
21

21
21

20
16

21
21

21
21

21
20

17
21

21
21

21
21

20
18

22
21

21
21

21
20

19
22

21
21

21
21

20
20

22
21

21
21

20
20

21
22

21
20

20
20

20
22

22
20

20
20

19
20

23
22

20
20

20
18

20
24

22
20

19
19

18
20

25
22

20
19

19
17

20
26

22
19

18
18

16
20

27
22

19
18

17
15

20
28

22
19

17
17

14
20

29
22

18
17

16
13

20
30

23
18

16
16

12
20

31
23

18
16

16
12

20
32

23
18

15
16

11
20

33
23

17
15

15
11

20
34

23
17

14
15

10
20

35
23

17
13

15
10

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 158 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
7

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
7

C
O

M
M

E
R

C
IA

L 
FU

E
LS

 C
O

M
B

U
S

TI
O

N
 G

H
G

 E
M

IS
S

IO
N

S
 

O
U

TL
O

O
K

, M
T 

O
F 

C
O

2e

Co
m

m
er

ci
al

Ye
ar

B
C

D
E

F
20

15
11

11
11

11
11

20
16

11
11

11
11

11
20

17
11

11
11

11
11

20
18

11
11

11
11

10
20

19
11

11
11

11
10

20
20

11
11

11
10

10
20

21
11

10
10

10
10

20
22

11
10

10
10

10
20

23
11

10
10

10
9

20
24

11
10

10
10

9
20

25
11

10
10

10
9

20
26

11
10

10
9

8
20

27
11

10
10

9
8

20
28

11
10

10
9

7
20

29
11

10
10

9
7

20
30

11
10

10
9

7
20

31
12

10
10

9
6

20
32

12
10

10
9

6
20

33
12

10
9

9
6

20
34

12
10

9
8

5
20

35
12

10
9

8
5

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 159 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
8

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
8

IN
D

U
S

TR
IA

L 
FU

E
LS

 C
O

M
B

U
S

TI
O

N
 G

H
G

 E
M

IS
S

IO
N

S
 O

U
TL

O
O

K
, 

M
T 

O
F 

C
O

2e

In
du

st
ria

l
Ye

ar
B

C
D

E
F

20
15

29
29

29
29

29
20

16
29

29
29

29
29

20
17

28
28

28
28

28
20

18
28

27
27

27
27

20
19

27
27

26
27

26
20

20
27

26
26

26
25

20
21

27
26

25
26

24
20

22
26

26
25

25
24

20
23

26
25

24
24

23
20

24
25

24
23

23
22

20
25

25
24

22
23

21
20

26
25

23
22

22
19

20
27

25
23

21
22

19
20

28
24

22
21

21
18

20
29

24
22

20
21

17
20

30
24

22
20

20
16

20
31

24
22

19
20

16
20

32
24

21
19

19
15

20
33

24
21

18
19

15
20

34
24

21
18

19
14

20
35

24
21

18
19

14

N
ot

e:
D

oe
s 

no
t i

nc
lu

de
 e

m
is

si
on

s 
fro

m
 in

du
st

ria
l n

on
-e

ne
rg

y 
fu

el
s 

de
m

an
d

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 160 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
9

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
9

TR
A

N
S

P
O

R
TA

TI
O

N
 F

U
E

LS
 C

O
M

B
U

S
TI

O
N

 G
H

G
 E

M
IS

S
IO

N
S

 
O

U
TL

O
O

K
, M

T 
O

F 
C

O
2e

Tr
an

sp
or

ta
tio

n
Ye

ar
B

C
D

E
F

20
15

61
61

61
61

61
20

16
62

62
62

61
61

20
17

62
62

62
62

61
20

18
63

63
63

62
61

20
19

63
63

63
62

61
20

20
64

64
64

62
60

20
21

64
64

64
62

60
20

22
64

63
63

61
59

20
23

64
63

63
61

58
20

24
64

63
63

60
57

20
25

63
62

62
59

56
20

26
63

62
62

59
55

20
27

63
61

61
58

54
20

28
63

61
61

57
53

20
29

63
60

60
56

52
20

30
63

60
60

56
52

20
31

63
60

60
55

51
20

32
63

59
59

54
49

20
33

63
58

58
53

48
20

34
63

58
58

53
47

20
35

64
58

58
52

47

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 161 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
1

FU
E

LS
 T

E
C

H
N

IC
A

L 
R

E
P

O
R

T 
–

M
O

D
U

LE
 4

: F
U

E
LS

 S
Y

S
TE

M
 

C
O

S
T 

O
U

TL
O

O
K

S
E

P
TE

M
B

E
R

 2
01

6

N
A

V
IG

A
N

T 
R

E
FE

R
EN

C
E 

18
73

60

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 162 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
2

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
2

O
V

E
R

V
IE

W

•
Th

e 
fo

llo
w

in
g 

m
od

ul
e 

su
m

m
ar

iz
es

 th
e 

co
m

po
ne

nt
s 

of
 fu

el
s 

en
er

gy
 s

ys
te

m
 c

os
ts

 fo
r O

nt
ar

io
 c

on
su

m
er

s 
un

de
r t

he
 

co
nd

iti
on

s 
of

 e
ac

h 
of

 th
e 

de
m

an
d 

ou
tlo

ok
s.

N
ot

e:
 F

ur
th

er
 in

fo
rm

at
io

n 
w

ith
 re

sp
ec

t t
o 

th
e 

de
m

an
d 

ou
tlo

ok
s 

ca
n 

be
 fo

un
d 

in
 

M
od

ul
e 

2 
“D

em
an

d 
O

ut
lo

ok
”.

•
Fo

r e
ac

h
O

f t
he

 d
em

an
d 

ou
tlo

ok
s,

 th
e 

to
ta

l c
os

t o
f e

ne
rg

y-
re

la
te

d 
fu

el
 u

se
 (e

xc
lu

di
ng

 c
os

ts
 fo

r e
le

ct
ric

ity
 g

en
er

at
io

n)
 a

nd
 

th
e 

av
er

ag
e 

un
it 

co
st

 a
re

 s
um

m
ar

iz
ed

. N
ot

e:
Th

e 
co

st
 o

f n
on

-e
ne

rg
y 

fu
el

 u
se

 b
y 

th
e 

in
du

st
ria

l s
ys

te
m

 is
 n

ot
 in

cl
ud

ed
.

•
Th

e 
co

st
 o

ut
lo

ok
s 

illu
st

ra
te

d 
he

re
 a

re
 n

ot
 fo

re
ca

st
s,

 a
nd

 d
o 

no
t a

dd
re

ss
 th

e 
fu

tu
re

 v
ol

at
ilit

y 
of

 e
ne

rg
y 

pr
ic

es
. T

he
y 

illu
st

ra
te

a 
ra

ng
e 

of
 p

os
si

bl
e 

ou
tc

om
es

 b
as

ed
 o

n 
th

e 
as

su
m

pt
io

ns
 m

ad
e 

w
ith

in
 e

ac
h 

ou
tlo

ok
.

•
Th

e 
co

st
 o

ut
lo

ok
s 

ha
ve

 b
ee

n 
de

ve
lo

pe
d 

by
 a

pp
ly

in
g 

ea
ch

 d
em

an
d 

ou
tlo

ok
 to

 a
 s

et
 o

f p
ro

je
ct

ed
 fu

el
s 

pr
ic

es
. F

ue
l p

ric
e 

pr
oj

ec
tio

ns
 w

er
e 

ob
ta

in
ed

, o
r a

da
pt

ed
, f

ro
m

 fu
el

s 
pr

ic
e 

pr
oj

ec
tio

ns
 d

ev
el

op
ed

 b
y 

ot
he

r (
pr

in
ci

pa
lly

 p
ub

lic
) a

ge
nc

ie
s

an
d 

re
pr

es
en

t “
de

liv
er

ed
” p

ric
es

 (
i.e

., 
th

e 
ac

tu
al

 c
os

t p
ai

d 
by

 th
e 

co
ns

um
er

).

•
Th

is
 m

od
ul

e 
pr

ov
id

es
 a

dd
iti

on
al

 d
et

ai
l t

ha
t u

nd
er

lie
s 

th
e 

to
ta

l s
ys

te
m

 a
nd

 a
ve

ra
ge

 u
ni

t c
os

ts
 p

re
se

nt
ed

 in
 th

e 
Fu

el
s 

Te
ch

ni
ca

l R
ep

or
t a

nd
 a

ls
o 

ou
tli

ne
s 

th
e 

un
de

rly
in

g 
pr

ic
e 

as
su

m
pt

io
ns

 a
nd

 in
pu

ts
 th

at
 d

et
er

m
in

e 
th

e 
sy

st
em

 c
os

t o
ut

lo
ok

s.

•
A

ll 
cu

rre
nc

y 
va

lu
es

 p
ro

vi
de

d 
in

 th
is

 m
od

ul
e 

ar
e 

ex
pr

es
se

d 
as

 2
01

6 
re

al
 C

an
ad

ia
n 

do
lla

rs
.

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 163 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
3

FU
EL

S 
SY

ST
EM

 
C

O
ST

 O
U

TL
O

O
K

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 164 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
4

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
4

TO
TA

L 
S

Y
S

TE
M

 C
O

S
TS

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 165 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
5

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
5

TO
TA

L 
S

Y
S

TE
M

 C
O

S
TS

 (2
01

6 
C

A
D

$ 
B

IL
LI

O
N

S
)

Ye
ar

O
ut

lo
ok

 B
O

ut
lo

ok
 C

O
ut

lo
ok

 D
O

ut
lo

ok
 E

O
ut

lo
ok

 F
20

16
$4

5
$4

5
$4

5
$4

5
$4

5
20

17
$5

0
$5

0
$5

0
$5

0
$5

0
20

18
$5

2
$5

2
$5

2
$5

2
$5

2
20

19
$5

3
$5

3
$5

3
$5

3
$5

3
20

20
$5

5
$5

4
$5

4
$5

4
$5

4
20

21
$5

6
$5

5
$5

5
$5

5
$5

5
20

22
$5

7
$5

6
$5

5
$5

6
$5

5
20

23
$5

7
$5

6
$5

5
$5

6
$5

5
20

24
$5

8
$5

6
$5

5
$5

6
$5

6
20

25
$5

8
$5

6
$5

5
$5

6
$5

6
20

26
$5

9
$5

6
$5

6
$5

6
$5

6
20

27
$5

9
$5

6
$5

6
$5

6
$5

6
20

28
$6

0
$5

6
$5

6
$5

6
$5

6
20

29
$6

1
$5

6
$5

6
$5

6
$5

6
20

30
$6

2
$5

7
$5

6
$5

7
$5

6
20

31
$6

2
$5

7
$5

6
$5

7
$5

5
20

32
$6

3
$5

7
$5

6
$5

6
$5

5
20

33
$6

3
$5

7
$5

5
$5

6
$5

5
20

34
$6

4
$5

7
$5

5
$5

6
$5

5
20

35
$6

5
$5

7
$5

6
$5

7
$5

5

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 166 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
6

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
6

AV
E

R
A

G
E

 U
N

IT
 C

O
S

TS
 –

O
U

TL
O

O
K

 B

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 167 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
7

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
7

AV
E

R
A

G
E

 U
N

IT
 C

O
S

TS
 –

O
U

TL
O

O
K

 B

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

N
at

ur
al

 G
as

 &
 R

N
G 

(C
on

su
m

pt
io

n,
 P

J)
86

2
85

4
85

7
85

6
85

8
85

5
85

6
85

1
85

3
85

2
Tr

an
sp

or
ta

tio
n 

Fu
el

s (
Co

ns
um

pt
io

n,
 P

J)
93

8
94

5
95

6
96

0
96

6
96

5
96

7
96

4
96

4
96

1
N

at
ur

al
 G

as
 &

 R
N

G 
U

ni
t C

os
t (

$/
GJ

)
$6

$8
$8

$9
$9

$9
$9

$9
$9

$9
Tr

an
sp

or
ta

tio
n 

Fu
el

s U
ni

t C
os

t (
$/

GJ
)

$3
6

$3
8

$4
0

$4
1

$4
1

$4
2

$4
3

$4
3

$4
4

$4
4

20
26

20
27

20
28

20
29

20
30

20
31

20
32

20
33

20
34

20
35

N
at

ur
al

 G
as

 &
 R

N
G 

(C
on

su
m

pt
io

n,
 P

J)
85

2
85

0
85

2
85

3
85

7
85

7
86

1
86

3
86

6
87

3
Tr

an
sp

or
ta

tio
n 

Fu
el

s (
Co

ns
um

pt
io

n,
 P

J)
96

2
95

9
96

1
96

0
96

3
96

3
96

6
96

7
97

1
97

5
N

at
ur

al
 G

as
 &

 R
N

G 
U

ni
t C

os
t (

$/
GJ

)
$1

0
$1

0
$1

0
$1

0
$1

0
$1

0
$1

0
$1

0
$1

0
$1

0
Tr

an
sp

or
ta

tio
n 

Fu
el

s U
ni

t C
os

t (
$/

GJ
)

$4
5

$4
5

$4
6

$4
6

$4
7

$4
7

$4
8

$4
8

$4
8

$4
9

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 168 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
8

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
8

AV
E

R
A

G
E

 U
N

IT
 C

O
S

TS
 –

O
U

TL
O

O
K

 C

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 169 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
9

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
9

AV
E

R
A

G
E

 U
N

IT
 C

O
S

TS
 –

O
U

TL
O

O
K

 C

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

N
at

ur
al

 G
as

 &
 R

N
G 

(C
on

su
m

pt
io

n,
 P

J)
86

3
85

7
85

8
85

6
85

4
84

8
84

7
83

7
83

2
82

7
Tr

an
sp

or
ta

tio
n 

Fu
el

s (
Co

ns
um

pt
io

n,
 P

J)
93

7
94

5
95

5
95

9
96

4
96

1
96

1
95

5
95

2
94

5
N

at
ur

al
 G

as
 &

 R
N

G 
U

ni
t C

os
t (

$/
GJ

)
$6

$8
$8

$9
$9

$9
$9

$9
$9

$1
0

Tr
an

sp
or

ta
tio

n 
Fu

el
s U

ni
t C

os
t (

$/
GJ

)
$3

6
$3

8
$4

0
$4

1
$4

1
$4

2
$4

3
$4

3
$4

4
$4

4
20

26
20

27
20

28
20

29
20

30
20

31
20

32
20

33
20

34
20

35
N

at
ur

al
 G

as
 &

 R
N

G 
(C

on
su

m
pt

io
n,

 P
J)

81
9

81
1

80
2

79
4

78
8

77
8

77
1

75
9

75
1

74
4

Tr
an

sp
or

ta
tio

n 
Fu

el
s (

Co
ns

um
pt

io
n,

 P
J)

94
0

93
2

92
7

91
8

91
3

90
5

90
0

89
2

88
7

88
3

N
at

ur
al

 G
as

 &
 R

N
G 

U
ni

t C
os

t (
$/

GJ
)

$1
0

$1
0

$1
0

$1
0

$1
0

$1
0

$1
0

$1
1

$1
1

$1
1

Tr
an

sp
or

ta
tio

n 
Fu

el
s U

ni
t C

os
t (

$/
GJ

)
$4

5
$4

5
$4

6
$4

6
$4

7
$4

7
$4

7
$4

8
$4

8
$4

8

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 170 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
10

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
10

AV
E

R
A

G
E

 U
N

IT
 C

O
S

TS
 –

O
U

TL
O

O
K

 D

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 171 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
11

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
11

AV
E

R
A

G
E

 U
N

IT
 C

O
S

TS
 –

O
U

TL
O

O
K

 D

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

N
at

ur
al

 G
as

 &
 R

N
G 

(C
on

su
m

pt
io

n,
 P

J)
86

3
85

7
85

5
85

0
84

4
83

4
82

9
81

4
80

5
79

5
Tr

an
sp

or
ta

tio
n 

Fu
el

s (
Co

ns
um

pt
io

n,
 P

J)
93

7
94

5
95

5
95

9
96

4
96

1
96

1
95

5
95

2
94

5
N

at
ur

al
 G

as
 &

 R
N

G 
U

ni
t C

os
t (

$/
GJ

)
$6

$8
$8

$9
$9

$9
$9

$9
$1

0
$1

0
Tr

an
sp

or
ta

tio
n 

Fu
el

s U
ni

t C
os

t (
$/

GJ
)

$3
6

$3
8

$4
0

$4
1

$4
1

$4
2

$4
3

$4
3

$4
4

$4
4

20
26

20
27

20
28

20
29

20
30

20
31

20
32

20
33

20
34

20
35

N
at

ur
al

 G
as

 &
 R

N
G 

(C
on

su
m

pt
io

n,
 P

J)
78

1
76

6
75

3
74

0
72

5
70

8
69

2
67

4
65

6
63

9
Tr

an
sp

or
ta

tio
n 

Fu
el

s (
Co

ns
um

pt
io

n,
 P

J)
94

0
93

2
92

7
91

8
91

3
90

5
90

0
89

2
88

7
88

3
N

at
ur

al
 G

as
 &

 R
N

G 
U

ni
t C

os
t (

$/
GJ

)
$1

0
$1

0
$1

0
$1

0
$1

0
$1

0
$1

1
$1

1
$1

1
$1

1
Tr

an
sp

or
ta

tio
n 

Fu
el

s U
ni

t C
os

t (
$/

GJ
)

$4
5

$4
5

$4
6

$4
6

$4
7

$4
7

$4
7

$4
8

$4
8

$4
8

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 172 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
12

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
12

AV
E

R
A

G
E

 U
N

IT
 C

O
S

TS
 –

O
U

TL
O

O
K

 E

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 173 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
13

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
13

AV
E

R
A

G
E

 U
N

IT
 C

O
S

TS
 –

O
U

TL
O

O
K

 E

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

N
at

ur
al

 G
as

 &
 R

N
G 

(C
on

su
m

pt
io

n,
 P

J)
86

1
85

4
85

4
85

0
84

7
84

0
83

7
82

6
82

1
81

4
Tr

an
sp

or
ta

tio
n 

Fu
el

s (
Co

ns
um

pt
io

n,
 P

J)
93

7
94

4
95

4
95

7
96

2
95

9
95

9
95

2
94

9
94

2
N

at
ur

al
 G

as
 &

 R
N

G 
U

ni
t C

os
t (

$/
GJ

)
$6

$8
$8

$9
$9

$9
$9

$9
$1

0
$1

0
Tr

an
sp

or
ta

tio
n 

Fu
el

s U
ni

t C
os

t (
$/

GJ
)

$3
6

$3
8

$4
0

$4
1

$4
2

$4
2

$4
3

$4
3

$4
4

$4
4

20
26

20
27

20
28

20
29

20
30

20
31

20
32

20
33

20
34

20
35

N
at

ur
al

 G
as

 &
 R

N
G 

(C
on

su
m

pt
io

n,
 P

J)
80

5
79

6
78

6
77

6
77

0
75

9
75

0
73

8
72

9
72

1
Tr

an
sp

or
ta

tio
n 

Fu
el

s (
Co

ns
um

pt
io

n,
 P

J)
93

7
92

8
92

3
91

5
90

9
90

1
89

6
88

8
88

2
87

8
N

at
ur

al
 G

as
 &

 R
N

G 
U

ni
t C

os
t (

$/
GJ

)
$1

0
$1

0
$1

0
$1

0
$1

1
$1

1
$1

1
$1

1
$1

1
$1

1
Tr

an
sp

or
ta

tio
n 

Fu
el

s U
ni

t C
os

t (
$/

GJ
)

$4
5

$4
5

$4
6

$4
6

$4
6

$4
7

$4
7

$4
7

$4
7

$4
8

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 174 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
14

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
14

AV
E

R
A

G
E

 U
N

IT
 C

O
S

TS
 –

O
U

TL
O

O
K

 F

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 175 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
15

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
15

AV
E

R
A

G
E

 U
N

IT
 C

O
S

TS
 –

O
U

TL
O

O
K

 F

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

N
at

ur
al

 G
as

 &
 R

N
G 

(C
on

su
m

pt
io

n,
 P

J)
85

7
84

8
84

2
83

2
82

3
81

0
80

0
78

3
77

0
75

7
Tr

an
sp

or
ta

tio
n 

Fu
el

s (
Co

ns
um

pt
io

n,
 P

J)
93

6
94

3
95

2
95

5
96

0
95

7
95

6
95

0
94

7
93

9
N

at
ur

al
 G

as
 &

 R
N

G 
U

ni
t C

os
t (

$/
GJ

)
$6

$8
$8

$9
$9

$9
$1

0
$1

0
$1

0
$1

0
Tr

an
sp

or
ta

tio
n 

Fu
el

s U
ni

t C
os

t (
$/

GJ
)

$3
6

$3
8

$4
0

$4
1

$4
2

$4
3

$4
3

$4
4

$4
4

$4
5

20
26

20
27

20
28

20
29

20
30

20
31

20
32

20
33

20
34

20
35

N
at

ur
al

 G
as

 &
 R

N
G 

(C
on

su
m

pt
io

n,
 P

J)
74

0
72

2
70

6
69

0
67

1
65

2
63

3
61

2
59

0
57

0
Tr

an
sp

or
ta

tio
n 

Fu
el

s (
Co

ns
um

pt
io

n,
 P

J)
93

4
92

5
92

0
91

1
90

6
89

8
89

2
88

4
87

8
87

4
N

at
ur

al
 G

as
 &

 R
N

G 
U

ni
t C

os
t (

$/
GJ

)
$1

1
$1

1
$1

1
$1

1
$1

2
$1

2
$1

2
$1

2
$1

2
$1

3
Tr

an
sp

or
ta

tio
n 

Fu
el

s U
ni

t C
os

t (
$/

GJ
)

$4
5

$4
5

$4
6

$4
6

$4
7

$4
7

$4
7

$4
7

$4
7

$4
8

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 176 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
16

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
16

TO
TA

L 
S

Y
S

TE
M

 C
O

S
TS

 B
Y 

FU
E

L 
–

O
U

TL
O

O
K

 B

To
ta

l s
ys

te
m

 C
os

ts
 -

O
ut

lo
ok

 B
 (B

ill
io

n 
20

16
 $

CA
D)

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

Di
es

el
$1

1.
4

$1
2.

0
$1

2.
6

$1
2.

9
$1

3.
3

$1
3.

7
$1

4.
0

$1
4.

3
$1

4.
7

$1
5.

0
Hy

dr
og

en
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
M

ot
or

 G
as

ol
in

e
$2

0.
0

$2
0.

6
$2

1.
1

$2
1.

2
$2

1.
6

$2
1.

7
$2

1.
8

$2
1.

6
$2

1.
5

$2
1.

3
N

at
ur

al
 G

as
$5

.4
$6

.0
$6

.4
$6

.8
$7

.0
$7

.0
$7

.0
$7

.0
$7

.0
$7

.1
O

th
er

 H
ea

tin
g 

Fu
el

s
$1

.3
$1

.3
$1

.3
$1

.3
$1

.3
$1

.3
$1

.3
$1

.3
$1

.3
$1

.4
O

th
er

 In
du

st
ria

l F
ue

ls
$2

.3
$2

.3
$2

.2
$2

.3
$2

.3
$2

.3
$2

.4
$2

.3
$2

.3
$2

.3
O

th
er

 T
ra

ns
po

rt
at

io
n 

Fu
el

s
$2

.6
$3

.1
$3

.5
$3

.9
$4

.1
$4

.4
$4

.7
$4

.8
$5

.1
$5

.3
Pr

op
an

e 
an

d 
N

GL
$0

.8
$0

.9
$1

.0
$1

.1
$1

.1
$1

.2
$1

.2
$1

.2
$1

.2
$1

.2
Re

ne
w

ab
le

 N
at

ur
al

 G
as

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

Tr
an

sp
or

ta
tio

n 
Bi

of
ue

ls
$1

.4
$1

.5
$1

.9
$1

.9
$2

.0
$2

.0
$1

.9
$1

.9
$1

.8
$1

.8
Ca

rb
on

 C
os

ts
$0

.0
$2

.1
$2

.1
$2

.1
$2

.3
$2

.4
$2

.5
$2

.6
$2

.7
$2

.8
To

ta
l C

os
t

$4
5.

2
$4

9.
8

$5
2.

2
$5

3.
4

$5
5.

0
$5

6.
0

$5
6.

8
$5

7.
1

$5
7.

7
$5

8.
1

20
26

20
27

20
28

20
29

20
30

20
31

20
32

20
33

20
34

20
35

Di
es

el
$1

5.
4

$1
5.

8
$1

6.
1

$1
6.

5
$1

6.
9

$1
7.

2
$1

7.
3

$1
7.

5
$1

7.
7

$1
8.

0
Hy

dr
og

en
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
M

ot
or

 G
as

ol
in

e
$2

1.
2

$2
1.

0
$2

0.
9

$2
0.

8
$2

0.
8

$2
0.

6
$2

0.
5

$2
0.

4
$2

0.
4

$2
0.

4
N

at
ur

al
 G

as
$7

.1
$7

.1
$7

.1
$7

.2
$7

.2
$7

.3
$7

.3
$7

.4
$7

.4
$7

.5
O

th
er

 H
ea

tin
g 

Fu
el

s
$1

.4
$1

.4
$1

.4
$1

.5
$1

.5
$1

.5
$1

.5
$1

.5
$1

.5
$1

.5
O

th
er

 In
du

st
ria

l F
ue

ls
$2

.3
$2

.3
$2

.3
$2

.3
$2

.3
$2

.3
$2

.3
$2

.3
$2

.4
$2

.4
O

th
er

 T
ra

ns
po

rt
at

io
n 

Fu
el

s
$5

.5
$5

.7
$5

.9
$6

.1
$6

.4
$6

.6
$6

.8
$7

.0
$7

.2
$7

.4
Pr

op
an

e 
an

d 
N

GL
$1

.2
$1

.3
$1

.3
$1

.3
$1

.3
$1

.4
$1

.4
$1

.4
$1

.5
$1

.5
Re

ne
w

ab
le

 N
at

ur
al

 G
as

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

Tr
an

sp
or

ta
tio

n 
Bi

of
ue

ls
$1

.8
$1

.7
$1

.7
$1

.7
$1

.7
$1

.6
$1

.6
$1

.6
$1

.6
$1

.6
Ca

rb
on

 C
os

ts
$3

.0
$3

.1
$3

.2
$3

.4
$3

.6
$3

.7
$3

.9
$4

.1
$4

.3
$4

.6
To

ta
l C

os
t

$5
8.

8
$5

9.
3

$6
0.

0
$6

0.
7

$6
1.

7
$6

2.
2

$6
2.

8
$6

3.
3

$6
4.

1
$6

5.
0

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 177 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
17

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
17

TO
TA

L 
S

Y
S

TE
M

 C
O

S
TS

 B
Y 

FU
E

L 
–

O
U

TL
O

O
K

 C

To
ta

l s
ys

te
m

 C
os

ts
 -

O
ut

lo
ok

 C
 (B

ill
io

n 
20

16
 $

CA
D)

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

Di
es

el
$1

1.
4

$1
2.

0
$1

2.
6

$1
2.

9
$1

3.
3

$1
3.

7
$1

4.
0

$1
4.

3
$1

4.
6

$1
5.

0
Hy

dr
og

en
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
M

ot
or

 G
as

ol
in

e
$2

0.
0

$2
0.

5
$2

1.
1

$2
1.

1
$2

1.
5

$2
1.

5
$2

1.
5

$2
1.

2
$2

1.
0

$2
0.

6
N

at
ur

al
 G

as
$5

.4
$6

.0
$6

.4
$6

.8
$7

.0
$7

.0
$7

.0
$6

.9
$6

.9
$6

.9
O

th
er

 H
ea

tin
g 

Fu
el

s
$1

.3
$1

.2
$1

.2
$1

.1
$1

.0
$1

.0
$0

.9
$0

.9
$0

.8
$0

.8
O

th
er

 In
du

st
ria

l F
ue

ls
$2

.3
$2

.3
$2

.2
$2

.3
$2

.3
$2

.3
$2

.3
$2

.3
$2

.2
$2

.2
O

th
er

 T
ra

ns
po

rt
at

io
n 

Fu
el

s
$2

.6
$3

.1
$3

.5
$3

.9
$4

.1
$4

.4
$4

.7
$4

.8
$5

.1
$5

.3
Pr

op
an

e 
an

d 
N

GL
$0

.8
$0

.8
$0

.8
$0

.8
$0

.8
$0

.8
$0

.8
$0

.7
$0

.7
$0

.6
Re

ne
w

ab
le

 N
at

ur
al

 G
as

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

Tr
an

sp
or

ta
tio

n 
Bi

of
ue

ls
$1

.4
$1

.5
$1

.9
$1

.9
$2

.0
$2

.0
$1

.9
$1

.9
$1

.8
$1

.8
Ca

rb
on

 C
os

ts
$0

.0
$2

.0
$2

.1
$2

.1
$2

.2
$2

.3
$2

.4
$2

.5
$2

.6
$2

.7
To

ta
l C

os
t

$4
5.

1
$4

9.
6

$5
1.

8
$5

2.
9

$5
4.

2
$5

5.
0

$5
5.

5
$5

5.
5

$5
5.

8
$5

5.
8

20
26

20
27

20
28

20
29

20
30

20
31

20
32

20
33

20
34

20
35

Di
es

el
$1

5.
3

$1
5.

7
$1

6.
0

$1
6.

4
$1

6.
8

$1
7.

1
$1

7.
2

$1
7.

3
$1

7.
5

$1
7.

7
Hy

dr
og

en
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
M

ot
or

 G
as

ol
in

e
$2

0.
3

$1
9.

8
$1

9.
5

$1
9.

0
$1

8.
6

$1
8.

0
$1

7.
5

$1
7.

0
$1

6.
6

$1
6.

3
N

at
ur

al
 G

as
$6

.9
$6

.9
$6

.8
$6

.8
$6

.8
$6

.8
$6

.8
$6

.7
$6

.7
$6

.7
O

th
er

 H
ea

tin
g 

Fu
el

s
$0

.8
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
O

th
er

 In
du

st
ria

l F
ue

ls
$2

.2
$2

.2
$2

.2
$2

.2
$2

.2
$2

.2
$2

.2
$2

.2
$2

.2
$2

.2
O

th
er

 T
ra

ns
po

rt
at

io
n 

Fu
el

s
$5

.5
$5

.7
$5

.9
$6

.1
$6

.4
$6

.6
$6

.8
$7

.0
$7

.2
$7

.4
Pr

op
an

e 
an

d 
N

GL
$0

.6
$0

.6
$0

.6
$0

.6
$0

.6
$0

.6
$0

.6
$0

.6
$0

.6
$0

.6
Re

ne
w

ab
le

 N
at

ur
al

 G
as

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

Tr
an

sp
or

ta
tio

n 
Bi

of
ue

ls
$1

.7
$1

.7
$1

.6
$1

.6
$1

.6
$1

.5
$1

.5
$1

.4
$1

.4
$1

.4
Ca

rb
on

 C
os

ts
$2

.8
$2

.9
$3

.0
$3

.1
$3

.2
$3

.4
$3

.5
$3

.6
$3

.8
$3

.9
To

ta
l C

os
t

$5
6.

1
$5

6.
1

$5
6.

3
$5

6.
4

$5
6.

8
$5

6.
7

$5
6.

7
$5

6.
6

$5
6.

7
$5

7.
0

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 178 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
18

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
18

TO
TA

L 
S

Y
S

TE
M

 C
O

S
TS

 B
Y 

FU
E

L 
–

O
U

TL
O

O
K

 D

To
ta

l s
ys

te
m

 C
os

ts
 -

O
ut

lo
ok

 D
 (B

ill
io

n 
20

16
 $

CA
D)

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

Di
es

el
$1

1.
4

$1
2.

0
$1

2.
6

$1
2.

9
$1

3.
3

$1
3.

7
$1

4.
0

$1
4.

3
$1

4.
6

$1
4.

9
Hy

dr
og

en
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
M

ot
or

 G
as

ol
in

e
$2

0.
0

$2
0.

5
$2

1.
1

$2
1.

1
$2

1.
5

$2
1.

5
$2

1.
5

$2
1.

2
$2

1.
0

$2
0.

6
N

at
ur

al
 G

as
$5

.4
$6

.0
$6

.4
$6

.7
$6

.9
$6

.9
$6

.9
$6

.8
$6

.8
$6

.7
O

th
er

 H
ea

tin
g 

Fu
el

s
$1

.3
$1

.2
$1

.2
$1

.1
$1

.0
$1

.0
$0

.9
$0

.9
$0

.8
$0

.8
O

th
er

 In
du

st
ria

l F
ue

ls
$2

.3
$2

.3
$2

.2
$2

.2
$2

.2
$2

.3
$2

.3
$2

.2
$2

.2
$2

.1
O

th
er

 T
ra

ns
po

rt
at

io
n 

Fu
el

s
$2

.6
$3

.1
$3

.5
$3

.9
$4

.1
$4

.4
$4

.7
$4

.8
$5

.1
$5

.3
Pr

op
an

e 
an

d 
N

GL
$0

.8
$0

.8
$0

.8
$0

.8
$0

.8
$0

.8
$0

.8
$0

.7
$0

.6
$0

.6
Re

ne
w

ab
le

 N
at

ur
al

 G
as

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

Tr
an

sp
or

ta
tio

n 
Bi

of
ue

ls
$1

.4
$1

.5
$1

.9
$1

.9
$2

.0
$2

.0
$1

.9
$1

.9
$1

.8
$1

.8
Ca

rb
on

 C
os

ts
$0

.0
$2

.0
$2

.1
$2

.1
$2

.2
$2

.3
$2

.4
$2

.5
$2

.5
$2

.6
To

ta
l C

os
t

$4
5.

1
$4

9.
6

$5
1.

8
$5

2.
8

$5
4.

1
$5

4.
8

$5
5.

3
$5

5.
3

$5
5.

5
$5

5.
5

20
26

20
27

20
28

20
29

20
30

20
31

20
32

20
33

20
34

20
35

Di
es

el
$1

5.
3

$1
5.

7
$1

6.
0

$1
6.

4
$1

6.
8

$1
7.

1
$1

7.
1

$1
7.

3
$1

7.
5

$1
7.

7
Hy

dr
og

en
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
$0

.0
M

ot
or

 G
as

ol
in

e
$2

0.
3

$1
9.

8
$1

9.
5

$1
9.

0
$1

8.
6

$1
8.

0
$1

7.
5

$1
7.

0
$1

6.
6

$1
6.

3
N

at
ur

al
 G

as
$6

.7
$6

.6
$6

.5
$6

.5
$6

.4
$6

.3
$6

.2
$6

.1
$6

.0
$5

.9
O

th
er

 H
ea

tin
g 

Fu
el

s
$0

.8
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.8
O

th
er

 In
du

st
ria

l F
ue

ls
$2

.1
$2

.1
$2

.0
$2

.0
$2

.0
$2

.0
$1

.9
$1

.9
$1

.9
$1

.9
O

th
er

 T
ra

ns
po

rt
at

io
n 

Fu
el

s
$5

.5
$5

.7
$5

.9
$6

.1
$6

.4
$6

.6
$6

.8
$7

.0
$7

.2
$7

.4
Pr

op
an

e 
an

d 
N

GL
$0

.6
$0

.5
$0

.5
$0

.5
$0

.5
$0

.5
$0

.5
$0

.5
$0

.5
$0

.5
Re

ne
w

ab
le

 N
at

ur
al

 G
as

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

$0
.0

Tr
an

sp
or

ta
tio

n 
Bi

of
ue

ls
$1

.7
$1

.7
$1

.6
$1

.6
$1

.6
$1

.5
$1

.5
$1

.4
$1

.4
$1

.4
Ca

rb
on

 C
os

ts
$2

.7
$2

.8
$2

.9
$3

.0
$3

.1
$3

.2
$3

.3
$3

.4
$3

.5
$3

.7
To

ta
l C

os
t

$5
5.

6
$5

5.
6

$5
5.

7
$5

5.
8

$5
6.

0
$5

5.
9

$5
5.

7
$5

5.
5

$5
5.

5
$5

5.
6

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 179 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
19

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
19

TO
TA

L 
S

Y
S

TE
M

 C
O

S
TS

 B
Y 

FU
E

L 
–

O
U

TL
O

O
K

 E

To
ta

l s
ys

te
m

 C
os

ts
 -

O
ut

lo
ok

 E
 (B

ill
io

n 
20

16
 $

CA
D)

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

Di
es

el
$1

1.
2

$1
1.

7
$1

2.
2

$1
2.

4
$1

2.
7

$1
2.

9
$1

3.
1

$1
3.

3
$1

3.
5

$1
3.

7
Hy

dr
og

en
$0

.0
$0

.0
$0

.0
$0

.0
$0

.1
$0

.1
$0

.1
$0

.1
$0

.1
$0

.1
M

ot
or

 G
as

ol
in

e
$1

9.
9

$2
0.

4
$2

0.
9

$2
0.

9
$2

1.
1

$2
1.

1
$2

1.
0

$2
0.

7
$2

0.
4

$2
0.

0
N

at
ur

al
 G

as
$5

.5
$6

.0
$6

.4
$6

.8
$6

.9
$6

.9
$6

.9
$6

.8
$6

.7
$6

.7
O

th
er

 H
ea

tin
g 

Fu
el

s
$1

.3
$1

.2
$1

.2
$1

.1
$1

.0
$1

.0
$0

.9
$0

.9
$0

.8
$0

.8
O

th
er

 In
du

st
ria

l F
ue

ls
$2

.3
$2

.3
$2

.2
$2

.3
$2

.3
$2

.3
$2

.3
$2

.3
$2

.2
$2

.2
O

th
er

 T
ra

ns
po

rt
at

io
n 

Fu
el

s
$2

.6
$3

.2
$3

.6
$4

.1
$4

.4
$4

.6
$4

.9
$5

.1
$5

.4
$5

.6
Pr

op
an

e 
an

d 
N

GL
$0

.8
$0

.8
$0

.8
$0

.8
$0

.8
$0

.8
$0

.8
$0

.7
$0

.7
$0

.6
Re

ne
w

ab
le

 N
at

ur
al

 G
as

$0
.0

$0
.0

$0
.0

$0
.0

$0
.1

$0
.1

$0
.1

$0
.2

$0
.3

$0
.4

Tr
an

sp
or

ta
tio

n 
Bi

of
ue

ls
$1

.6
$1

.8
$2

.5
$2

.5
$2

.8
$3

.0
$3

.1
$3

.2
$3

.2
$3

.3
Ca

rb
on

 C
os

ts
$0

.0
$2

.0
$2

.0
$2

.1
$2

.2
$2

.3
$2

.3
$2

.4
$2

.5
$2

.6
To

ta
l C

os
t

$4
5.

1
$4

9.
6

$5
1.

9
$5

2.
9

$5
4.

3
$5

5.
1

$5
5.

6
$5

5.
6

$5
5.

8
$5

5.
9

20
26

20
27

20
28

20
29

20
30

20
31

20
32

20
33

20
34

20
35

Di
es

el
$1

3.
9

$1
4.

1
$1

4.
3

$1
4.

6
$1

4.
9

$1
5.

0
$1

5.
0

$1
5.

0
$1

5.
1

$1
5.

1
Hy

dr
og

en
$0

.1
$0

.1
$0

.1
$0

.1
$0

.1
$0

.1
$0

.1
$0

.1
$0

.1
$0

.2
M

ot
or

 G
as

ol
in

e
$1

9.
6

$1
9.

1
$1

8.
6

$1
8.

1
$1

7.
6

$1
7.

0
$1

6.
5

$1
5.

9
$1

5.
5

$1
5.

1
N

at
ur

al
 G

as
$6

.6
$6

.5
$6

.4
$6

.3
$6

.2
$6

.2
$6

.2
$6

.1
$6

.1
$6

.0
O

th
er

 H
ea

tin
g 

Fu
el

s
$0

.8
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
O

th
er

 In
du

st
ria

l F
ue

ls
$2

.2
$2

.2
$2

.2
$2

.2
$2

.2
$2

.1
$2

.1
$2

.1
$2

.1
$2

.2
O

th
er

 T
ra

ns
po

rt
at

io
n 

Fu
el

s
$5

.9
$6

.1
$6

.4
$6

.6
$6

.9
$7

.1
$7

.3
$7

.5
$7

.8
$8

.0
Pr

op
an

e 
an

d 
N

GL
$0

.6
$0

.6
$0

.5
$0

.5
$0

.5
$0

.6
$0

.6
$0

.6
$0

.6
$0

.6
Re

ne
w

ab
le

 N
at

ur
al

 G
as

$0
.6

$0
.7

$0
.8

$0
.8

$0
.9

$0
.9

$0
.9

$0
.9

$0
.9

$0
.9

Tr
an

sp
or

ta
tio

n 
Bi

of
ue

ls
$3

.4
$3

.5
$3

.5
$3

.6
$3

.7
$3

.8
$3

.9
$4

.0
$4

.1
$4

.2
Ca

rb
on

 C
os

ts
$2

.6
$2

.7
$2

.8
$2

.9
$3

.0
$3

.1
$3

.2
$3

.3
$3

.4
$3

.5
To

ta
l C

os
t

$5
6.

1
$5

6.
2

$5
6.

3
$5

6.
4

$5
6.

7
$5

6.
6

$5
6.

5
$5

6.
3

$5
6.

4
$5

6.
5

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 180 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
20

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
20

TO
TA

L 
S

Y
S

TE
M

 C
O

S
TS

 B
Y 

FU
E

L 
–

O
U

TL
O

O
K

 F

To
ta

l s
ys

te
m

 C
os

ts
 -

O
ut

lo
ok

 F
 (B

ill
io

n 
20

16
 $

CA
D)

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

Di
es

el
$1

1.
0

$1
1.

4
$1

1.
7

$1
1.

8
$1

2.
0

$1
2.

1
$1

2.
2

$1
2.

2
$1

2.
3

$1
2.

4
Hy

dr
og

en
$0

.0
$0

.1
$0

.1
$0

.1
$0

.1
$0

.1
$0

.1
$0

.2
$0

.2
$0

.2
M

ot
or

 G
as

ol
in

e
$1

9.
8

$2
0.

2
$2

0.
6

$2
0.

6
$2

0.
8

$2
0.

7
$2

0.
5

$2
0.

2
$1

9.
8

$1
9.

3
N

at
ur

al
 G

as
$5

.5
$6

.1
$6

.4
$6

.7
$6

.8
$6

.7
$6

.7
$6

.5
$6

.3
$6

.1
O

th
er

 H
ea

tin
g 

Fu
el

s
$1

.3
$1

.2
$1

.2
$1

.1
$1

.0
$1

.0
$0

.9
$0

.8
$0

.8
$0

.8
O

th
er

 In
du

st
ria

l F
ue

ls
$2

.3
$2

.3
$2

.2
$2

.2
$2

.2
$2

.3
$2

.3
$2

.2
$2

.1
$2

.1
O

th
er

 T
ra

ns
po

rt
at

io
n 

Fu
el

s
$2

.7
$3

.4
$3

.8
$4

.2
$4

.6
$4

.9
$5

.2
$5

.5
$5

.8
$6

.0
Pr

op
an

e 
an

d 
N

GL
$0

.8
$0

.8
$0

.8
$0

.8
$0

.8
$0

.8
$0

.8
$0

.7
$0

.6
$0

.6
Re

ne
w

ab
le

 N
at

ur
al

 G
as

$0
.0

$0
.0

$0
.0

$0
.1

$0
.1

$0
.2

$0
.2

$0
.4

$0
.6

$0
.9

Tr
an

sp
or

ta
tio

n 
Bi

of
ue

ls
$1

.9
$2

.1
$3

.1
$3

.2
$3

.7
$4

.0
$4

.2
$4

.4
$4

.6
$4

.8
Ca

rb
on

 C
os

ts
$0

.0
$2

.0
$2

.0
$2

.0
$2

.1
$2

.2
$2

.3
$2

.3
$2

.3
$2

.4
To

ta
l C

os
t

$4
5.

1
$4

9.
5

$5
1.

9
$5

2.
9

$5
4.

3
$5

5.
0

$5
5.

4
$5

5.
4

$5
5.

5
$5

5.
5

20
26

20
27

20
28

20
29

20
30

20
31

20
32

20
33

20
34

20
35

Di
es

el
$1

2.
5

$1
2.

6
$1

2.
6

$1
2.

8
$1

2.
9

$1
2.

9
$1

2.
7

$1
2.

6
$1

2.
6

$1
2.

5
Hy

dr
og

en
$0

.2
$0

.2
$0

.2
$0

.2
$0

.2
$0

.3
$0

.3
$0

.3
$0

.3
$0

.3
M

ot
or

 G
as

ol
in

e
$1

8.
8

$1
8.

2
$1

7.
8

$1
7.

2
$1

6.
7

$1
6.

0
$1

5.
4

$1
4.

8
$1

4.
2

$1
3.

8
N

at
ur

al
 G

as
$5

.9
$5

.7
$5

.5
$5

.4
$5

.2
$5

.1
$5

.0
$4

.8
$4

.7
$4

.6
O

th
er

 H
ea

tin
g 

Fu
el

s
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
$0

.7
O

th
er

 In
du

st
ria

l F
ue

ls
$2

.1
$2

.1
$2

.0
$2

.0
$2

.0
$1

.9
$1

.9
$1

.9
$1

.9
$1

.8
O

th
er

 T
ra

ns
po

rt
at

io
n 

Fu
el

s
$6

.3
$6

.6
$6

.8
$7

.1
$7

.4
$7

.6
$7

.9
$8

.1
$8

.4
$8

.7
Pr

op
an

e 
an

d 
N

GL
$0

.5
$0

.5
$0

.5
$0

.5
$0

.5
$0

.5
$0

.5
$0

.5
$0

.5
$0

.5
Re

ne
w

ab
le

 N
at

ur
al

 G
as

$1
.1

$1
.3

$1
.5

$1
.7

$1
.9

$1
.9

$1
.9

$1
.9

$1
.9

$1
.9

Tr
an

sp
or

ta
tio

n 
Bi

of
ue

ls
$5

.0
$5

.2
$5

.4
$5

.6
$5

.8
$6

.0
$6

.3
$6

.5
$6

.7
$7

.0
Ca

rb
on

 C
os

ts
$2

.4
$2

.5
$2

.5
$2

.5
$2

.6
$2

.6
$2

.7
$2

.7
$2

.8
$2

.9
To

ta
l C

os
t

$5
5.

6
$5

5.
6

$5
5.

6
$5

5.
6

$5
5.

8
$5

5.
5

$5
5.

2
$5

4.
8

$5
4.

6
$5

4.
6

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 181 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
21

AP
PE

N
D

IX

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 182 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
22

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
22

FU
E

L 
P

R
IC

E
 S

O
U

R
C

E
S

sy
st

em
Fu

el
So

ur
ce

R
es

id
en

tia
l,

C
om

m
er

ci
al

 
&

 In
du

st
ria

l
N

at
ur

al
 G

as
IE

S
O

 (O
P

O
 d

at
a 

sh
ar

e)

R
es

id
en

tia
l, 

C
om

m
er

ci
al

 
&

 In
du

st
ria

l
Fu

el
 O

il 
N

at
io

na
l E

ne
rg

y 
B

oa
rd

, C
an

ad
a'

s 
E

ne
rg

y 
Fu

tu
re

 2
01

6:
 E

ne
rg

y 
S

up
pl

y 
an

d 
D

em
an

d 
P

ro
je

ct
io

ns
 to

 2
04

0 
(E

nd
-U

se
 P

ric
es

 A
pp

en
di

x)
, 

ht
tp

://
w

w
w

.n
eb

-o
ne

.g
c.

ca
/n

rg
/n

tg
rtd

/ft
r/2

01
6/

in
de

x-
en

g.
ht

m
l 

A
ll 

sy
st

em
s

P
ro

pa
ne

U
.S

. E
ne

rg
y 

In
fo

rm
at

io
n 

A
dm

in
is

tra
tio

n,
 A

nn
ua

l E
ne

rg
y 

O
ut

lo
ok

 2
01

6 
(T

ab
le

: E
ne

rg
y 

P
ric

es
 b

y 
sy

st
em

 a
nd

 S
ou

rc
e)

, 
ht

tp
://

w
w

w
.e

ia
.g

ov
/fo

re
ca

st
s/

ae
o/

 
R

es
id

en
tia

l, 
C

om
m

er
ci

al
 

&
 In

du
st

ria
l

W
oo

d
R

ee
b,

 J
. H

om
e 

H
ea

tin
g 

Fu
el

s,
 O

re
go

n 
S

ta
te

 U
ni

ve
rs

ity
, J

un
e 

20
09

, 
ht

tp
://

ex
te

ns
io

n.
or

eg
on

st
at

e.
ed

u/
lin

co
ln

/s
ite

s/
de

fa
ul

t/f
ile

s/
ho

m
e_

he
at

in
g_

fu
el

s_
ec

16
28

-e
.p

df

A
ll 

sy
st

em
s

R
en

ew
ab

le
 N

at
ur

al
 

G
as

E
le

ct
rig

az
in

 c
on

ju
nc

tio
n 

w
ith

 E
nb

rid
ge

 G
as

 D
is

tri
bu

tio
n 

In
c.

 a
nd

 U
ni

on
 G

as
 L

td
., 

E
co

no
m

ic
 S

tu
dy

 o
n 

R
en

ew
ab

le
 N

at
ur

al
 G

as
 P

ro
du

ct
io

n 
an

d
In

je
ct

io
n 

C
os

ts
 in

 th
e 

N
at

ur
al

 G
as

 D
is

tri
bu

tio
n 

G
rid

 in
 O

nt
ar

io
 -

R
N

G
 P

ro
gr

am
 P

ric
in

g 
R

ep
or

t, 
S

ep
te

m
be

r 2
01

1.
 P

D
F 

pa
ge

 2
69

/3
11

 
ht

tp
s:

//w
w

w
.u

ni
on

ga
s.

co
m

/~
/m

ed
ia

/a
bo

ut
us

/re
gu

la
to

ry
/ra

te
-c

as
es

/e
b-

20
11

-0
28

3-
rn

g/
U

ni
on

_A
P

P
L_

R
at

es
_2

01
10

93
0.

pd
f?

la
=e

n 

Tr
an

sp
or

ta
tio

n 
&

 
In

du
st

ria
l

M
ot

or
 G

as
ol

in
e

N
at

io
na

l E
ne

rg
y 

B
oa

rd
, C

an
ad

a'
s 

E
ne

rg
y 

Fu
tu

re
 2

01
6:

 E
ne

rg
y 

S
up

pl
y 

an
d 

D
em

an
d 

P
ro

je
ct

io
ns

 to
 2

04
0 

(E
nd

-U
se

 P
ric

es
 A

pp
en

di
x)

, 
ht

tp
://

w
w

w
.n

eb
-o

ne
.g

c.
ca

/n
rg

/n
tg

rtd
/ft

r/2
01

6/
in

de
x-

en
g.

ht
m

l 
Tr

an
sp

or
ta

tio
n 

&
 

In
du

st
ria

l
D

ie
se

l
N

at
io

na
l E

ne
rg

y 
B

oa
rd

, C
an

ad
a'

s 
E

ne
rg

y 
Fu

tu
re

 2
01

6:
 E

ne
rg

y 
S

up
pl

y 
an

d 
D

em
an

d 
P

ro
je

ct
io

ns
 to

 2
04

0 
(E

nd
-U

se
 P

ric
es

 A
pp

en
di

x)
, 

ht
tp

://
w

w
w

.n
eb

-o
ne

.g
c.

ca
/n

rg
/n

tg
rtd

/ft
r/2

01
6/

in
de

x-
en

g.
ht

m
l 

Tr
an

sp
or

ta
tio

n
Fu

el
 O

il
U

.S
. E

ne
rg

y 
In

fo
rm

at
io

n 
A

dm
in

is
tra

tio
n,

 A
nn

ua
l E

ne
rg

y 
O

ut
lo

ok
 2

01
6 

(T
ab

le
: E

ne
rg

y 
P

ric
es

 b
y 

sy
st

em
 a

nd
 S

ou
rc

e)
, 

ht
tp

://
w

w
w

.e
ia

.g
ov

/fo
re

ca
st

s/
ae

o/
 

Tr
an

sp
or

ta
tio

n
A

vi
at

io
n 

Fu
el

U
.S

. E
ne

rg
y 

In
fo

rm
at

io
n 

A
dm

in
is

tra
tio

n,
 A

nn
ua

l E
ne

rg
y 

O
ut

lo
ok

 2
01

6 
(T

ab
le

: E
ne

rg
y 

P
ric

es
 b

y 
sy

st
em

 a
nd

 S
ou

rc
e)

, 
ht

tp
://

w
w

w
.e

ia
.g

ov
/fo

re
ca

st
s/

ae
o/

 

Tr
an

sp
or

ta
tio

n
B

io
-B

as
ed

 D
ie

se
ls

U
.S

. D
ep

ar
tm

en
t o

f E
ne

rg
y 

A
lte

rn
at

iv
e 

Fu
el

s 
D

at
a 

C
en

te
r, 

A
lte

rn
at

iv
e 

Fu
el

 P
ric

e 
R

ep
or

t, 
ht

tp
://

w
w

w
.a

fd
c.

en
er

gy
.g

ov
/fu

el
s/

pr
ic

es
.h

tm
l 

Tr
an

sp
or

ta
tio

n
E

th
an

ol
U

.S
. E

ne
rg

y 
In

fo
rm

at
io

n 
A

dm
in

is
tra

tio
n,

 A
nn

ua
l E

ne
rg

y 
O

ut
lo

ok
 2

01
6 

(T
ab

le
: E

ne
rg

y 
P

ric
es

 b
y 

sy
st

em
 a

nd
 S

ou
rc

e)
, 

ht
tp

://
w

w
w

.e
ia

.g
ov

/fo
re

ca
st

s/
ae

o/
 

Tr
an

sp
or

ta
tio

n
H

yd
ro

ge
n

P
ap

ag
eo

ro
go

po
ul

os
, D

., 
U

.S
. D

ep
ar

tm
en

t o
f E

ne
rg

y 
Fu

el
 C

el
l T

ec
hn

ol
og

ie
s 

O
ffi

ce
, H

yd
ro

ge
n 

an
d 

Fu
el

 C
el

l P
er

sp
ec

tiv
es

 fo
r B

ac
ku

p 
P

ow
er

 
A

pp
lic

at
io

ns
,  

M
ay

 2
01

5 
ht

tp
://

w
w

w
.ip

he
.n

et
/d

oc
s/

M
ee

tin
gs

/S
C

23
/W

or
ks

ho
p/

2_
%

20
D

oE
_U

S
A

.p
df

 

Tr
an

sp
or

ta
tio

n
N

at
ur

al
 G

as
U

.S
. E

ne
rg

y 
In

fo
rm

at
io

n 
A

dm
in

is
tra

tio
n,

 A
nn

ua
l E

ne
rg

y 
O

ut
lo

ok
 2

01
6 

(T
ab

le
: E

ne
rg

y 
P

ric
es

 b
y 

sy
st

em
 a

nd
 S

ou
rc

e)
, 

ht
tp

://
w

w
w

.e
ia

.g
ov

/fo
re

ca
st

s/
ae

o/
 

In
du

st
ria

l
Fu

el
 O

il 
(H

ea
vy

)
U

.S
. E

ne
rg

y 
In

fo
rm

at
io

n 
A

dm
in

is
tra

tio
n,

 A
nn

ua
l E

ne
rg

y 
O

ut
lo

ok
 2

01
6 

(T
ab

le
: E

ne
rg

y 
P

ric
es

 b
y 

sy
st

em
 a

nd
 S

ou
rc

e)
, 

ht
tp

://
w

w
w

.e
ia

.g
ov

/fo
re

ca
st

s/
ae

o/
 

In
du

st
ria

l
C

oa
l

U
.S

. E
ne

rg
y 

In
fo

rm
at

io
n 

A
dm

in
is

tra
tio

n,
 A

nn
ua

l E
ne

rg
y 

O
ut

lo
ok

 2
01

6 
(T

ab
le

: E
ne

rg
y 

P
ric

es
 b

y 
sy

st
em

 a
nd

 S
ou

rc
e)

, 
ht

tp
://

w
w

w
.e

ia
.g

ov
/fo

re
ca

st
s/

ae
o/

 

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 183 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
23

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
23

FU
E

L 
P

R
IC

E
 D

E
V

E
LO

P
M

E
N

T

•
A

ll 
fu

el
s 

co
nv

er
te

d 
to

 c
om

m
on

 u
ni

ts
 (2

01
6 

C
A

D
$/

G
J)

 u
si

ng
 fo

re
ca

st
 e

xc
ha

ng
e 

an
d 

in
fla

tio
n 

ra
te

s 
pr

ov
id

ed
 

by
 IE

S
O

.

•
N

at
ur

al
 G

as
 P

ric
es

-
P

ric
es

 a
da

pt
ed

 fr
om

 O
P

O
 p

ric
in

g 
fo

re
ca

st
 (I

E
S

O
) t

o 
va

ry
 b

y 
ou

tlo
ok

.
-

P
ric

e 
ch

an
ge

s 
by

 o
ut

lo
ok

 a
dj

us
te

d 
to

 c
on

si
de

r c
on

su
m

pt
io

n 
vo

lu
m

es
 a

nd
 d

is
tri

bu
tio

n 
co

st
 im

pa
ct

s,
 a

s 
w

el
l a

s 
D

S
M

 
in

cr
em

en
ta

l t
o 

th
at

 a
ss

um
ed

 fo
r O

ut
lo

ok
 B

. 
-

To
ta

l d
is

tri
bu

tio
n 

co
st

s 
in

 O
nt

ar
io

 a
ss

um
ed

 to
 b

e 
fix

ed
 a

t $
2 

bi
llio

n 
(2

01
6 

C
A

D
$)

 p
er

 y
ea

r (
ba

se
d 

on
 a

pp
ro

ve
d 

di
st

rib
ut

io
n 

re
ve

nu
e 

in
 E

B
-2

01
5-

01
16

 a
nd

 E
B

-2
01

5-
01

14
)

•
P

ric
es

 d
ra

w
n 

fro
m

 th
e 

E
IA

 A
nn

ua
l O

ut
lo

ok
 a

re
 a

da
pt

ed
 to

 b
e 

re
pr

es
en

ta
tiv

e 
of

 O
nt

ar
io

 u
si

ng
 a

 c
om

pa
ra

tiv
e 

sc
al

in
g 

ap
pr

oa
ch

 b
as

ed
 o

n 
th

e 
av

ai
la

bl
e 

N
E

B
 (o

r I
E

S
O

, i
n 

th
e 

ca
se

 o
f n

at
ur

al
 g

as
) O

nt
ar

io
-s

pe
ci

fic
 d

at
a:

-
S

te
p 

1:
 D

et
er

m
in

e 
ra

tio
 b

et
w

ee
n 

N
E

B
 a

nd
 E

IA
 p

ric
e 

pr
oj

ec
tio

ns
 fo

r f
ue

ls
 th

at
 a

re
 a

va
ila

bl
e 

fro
m

 b
ot

h 
so

ur
ce

s 
(e

.g
., 

M
ot

or
 

G
as

ol
in

e)
-

S
te

p 
2:

 A
ss

ig
n 

a 
“re

pr
es

en
ta

tiv
e 

fu
el

” (
fro

m
 S

te
p 

1)
 to

 e
ac

h 
fu

el
 w

ith
 a

n 
E

IA
 p

ric
e 

pr
oj

ec
tio

n 
an

d 
no

 O
nt

ar
io

 s
pe

ci
fic

 p
ric

e.
-

S
te

p 
3:

 A
pp

ly
 ra

tio
 fr

om
 th

e 
S

te
p 

1 
“re

pr
es

en
ta

tiv
e 

fu
el

” t
o 

th
e 

S
te

p 
2 

E
IA

 p
ric

e 
pr

oj
ec

tio
n 

to
 s

ca
le

 p
ric

es
 to

 re
pr

es
en

ta
tiv

e 
of

 O
nt

ar
io

.

•
E

IA
 E

85
 p

ric
e 

pr
oj

ec
tio

n 
us

ed
 a

s 
a 

pr
ox

y 
fo

r e
th

an
ol

 (n
o 

et
ha

no
l-o

nl
y 

pr
oj

ec
tio

n)
.

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 184 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
24

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
24

FU
E

L 
P

R
IC

E
 D

E
V

E
LO

P
M

E
N

T 
(C

O
N

T’
D

) 

•
B

io
-b

as
ed

 d
ie

se
ls

 p
ric

e 
ba

se
d 

on
 h

is
to

ric
al

 c
om

pa
ris

on
 o

f B
99

/1
00

 p
ric

es
 w

ith
 E

85
 p

ric
es

, a
pp

lie
d 

to
 E

IA
-

de
riv

ed
 e

th
an

ol
 p

ro
je

ct
io

n.

•
R

en
ew

ab
le

 n
at

ur
al

 g
as

 a
ss

um
ed

 to
 b

e 
al

l d
er

iv
ed

 fr
om

 a
na

er
ob

ic
 d

ig
es

tio
n.

 

•
S

ou
rc

e 
do

cu
m

en
t f

or
 h

yd
ro

ge
n 

pr
ic

e 
es

tim
at

es
 c

os
t-a

t-p
um

p 
of

 le
ss

 th
an

 $
4 

pe
r g

as
ol

in
e 

ga
llo

n 
eq

ui
va

le
nt

 
(g

ge
). 

P
ric

e 
as

su
m

ed
 to

 b
e 

$4
/g

ge
(2

01
5 

U
S

$)

•
W

oo
d 

pr
ic

e 
av

er
ag

e 
of

 6
 ty

pe
s 

di
sc

us
se

d 
in

 s
tu

dy
. A

ss
um

ed
 c

om
m

er
ci

al
 a

nd
 in

du
st

ria
l p

ric
e 

80
%

 a
nd

 6
0%

 
(r

es
p e

ct
iv

el
y)

 o
f r

es
id

en
tia

l p
ric

e 
du

e 
to

 v
ol

um
e.

•
Fo

r s
om

e 
in

du
st

ria
l f

ue
ls

 (e
.g

., 
pe

tro
le

um
 c

ok
e,

 s
til

l g
as

, e
tc

.) 
no

 th
ird

-p
ar

ty
 p

ric
e 

pr
oj

ec
tio

n 
w

as
 a

va
ila

bl
e.

 
In

 th
e s

e 
ca

se
s,

 o
ne

 o
f t

he
 o

th
er

 p
ric

e 
pr

oj
ec

tio
ns

 d
ev

el
op

ed
 w

as
 a

ss
um

ed
 to

 b
e 

a 
re

as
on

ab
le

 p
ro

xy
.

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 185 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
25

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
25

A
D

D
IT

IO
N

A
L 

C
O

S
T 

IN
P

U
TS

•
Tw

o 
ad

di
tio

na
l c

os
t i

np
ut

s:
-

C
ar

bo
n 

co
st

s 
fro

m
 c

ap
-a

nd
-tr

ad
e:

 T
im

e 
se

rie
s 

of
 p

ro
je

ct
ed

 c
ar

bo
n 

co
st

s 
as

su
m

ed
 in

 O
P

O
 

an
al

ys
is

 (I
E

S
O

).
-

In
cr

em
en

ta
l D

S
M

 c
os

ts
 fo

r O
ut

lo
ok

 E
 a

nd
 F

. D
ev

el
op

ed
 b

as
ed

 o
n 

th
e 

ap
pr

ov
ed

 2
01

5 
–

20
20

 D
S

M
 p

la
ns

 (E
B

-2
01

5-
00

29
 a

nd
 E

B
-2

01
5-

00
49

)

•
In

cr
em

en
ta

l (
to

 O
ut

lo
ok

 B
) n

at
ur

al
 g

as
 D

S
M

:
-

C
os

t o
f i

nc
re

m
en

ta
l D

S
M

 w
as

 d
ef

in
ed

 in
 te

rm
s 

of
 in

cr
em

en
ta

l D
S

M
 a

ch
ie

ve
d 

in
 e

ac
h 

ou
tlo

ok
. F

or
 e

xa
m

pl
e,

 if
 to

ta
l g

as
 s

av
in

gs
 in

 Y
ea

r 1
 is

 1
00

, a
nd

 to
ta

l g
as

 s
av

in
gs

 in
 Y

ea
r 2

 is
 

11
0,

 th
en

 D
S

M
 c

os
t i

n 
Ye

ar
 2

 is
 1

0 
(1

10
 –

10
0)

 ti
m

es
 th

e 
D

S
M

 c
os

t.
-

B
as

ed
 o

n 
E

nb
rid

ge
 a

nd
 U

ni
on

’s
 a

pp
ro

ve
d 

D
S

M
 b

ud
ge

ts
 a

nd
 ta

rg
et

s 
fo

r 2
01

6 
th

ro
ug

h 
20

20
 

th
e 

va
lu

e 
of

 in
cr

em
en

ta
l a

ch
ie

ve
d 

D
S

M
 in

 a
ny

 g
iv

en
 y

ea
r i

s 
ap

pr
ox

im
at

el
y 

$1
6.

50
/G

J.

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 186 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
26

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
26

P
R

O
JE

C
TE

D
 D

E
LI

V
E

R
E

D
 P

R
IC

E
S

 (2
01

6 
C

A
D

$/
G

J)
(N

AT
U

R
A

L 
G

A
S

)

sy
st

em
O

ut
lo

ok
20

16
20

17
20

18
20

19
20

20
20

21
20

22
20

23
20

24
20

25

Re
sid

en
tia

l

B
$8

.8
$9

.6
$1

0.
0

$1
0.

5
$1

0.
8

$1
0.

8
$1

0.
9

$1
0.

9
$1

1.
0

$1
1.

0
C

$8
.8

$9
.6

$1
0.

0
$1

0.
5

$1
0.

7
$1

0.
8

$1
0.

8
$1

0.
9

$1
1.

0
$1

1.
1

D
$8

.8
$9

.6
$1

0.
0

$1
0.

5
$1

0.
8

$1
0.

8
$1

0.
9

$1
1.

0
$1

1.
1

$1
1.

2
E

$8
.8

$9
.6

$1
0.

0
$1

0.
5

$1
0.

8
$1

0.
9

$1
0.

9
$1

1.
0

$1
1.

1
$1

1.
3

F
$8

.8
$9

.6
$1

0.
1

$1
0.

6
$1

0.
9

$1
1.

0
$1

1.
1

$1
1.

3
$1

1.
5

$1
1.

8

Co
m

m
er

ci
al

B
$5

.0
$5

.7
$6

.1
$6

.4
$6

.6
$6

.6
$6

.6
$6

.6
$6

.6
$6

.8
C

$5
.0

$5
.7

$6
.1

$6
.4

$6
.7

$6
.6

$6
.6

$6
.6

$6
.7

$6
.8

D
$5

.0
$5

.7
$6

.1
$6

.4
$6

.7
$6

.6
$6

.6
$6

.6
$6

.7
$6

.8
E

$5
.0

$5
.7

$6
.1

$6
.5

$6
.7

$6
.7

$6
.7

$6
.7

$6
.8

$6
.9

F
$5

.2
$5

.8
$6

.3
$6

.6
$6

.9
$6

.9
$6

.9
$7

.0
$7

.1
$7

.3

In
du

st
ria

l

B
$4

.0
$4

.6
$5

.0
$5

.3
$5

.5
$5

.5
$5

.5
$5

.5
$5

.5
$5

.5
C

$4
.0

$4
.6

$5
.0

$5
.3

$5
.5

$5
.5

$5
.5

$5
.5

$5
.5

$5
.5

D
$4

.0
$4

.6
$5

.0
$5

.3
$5

.5
$5

.5
$5

.5
$5

.5
$5

.5
$5

.5
E

$4
.0

$4
.6

$5
.0

$5
.4

$5
.6

$5
.6

$5
.6

$5
.6

$5
.6

$5
.6

F
$4

.0
$4

.7
$5

.1
$5

.4
$5

.6
$5

.6
$5

.6
$5

.7
$5

.7
$5

.7

Ta
bl

e 
1 

of
 4

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 187 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
27

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
27

P
R

O
JE

C
TE

D
 P

R
IC

E
S

 (2
01

6 
C

A
D

$/
G

J)
(N

AT
U

R
A

L 
G

A
S

)

sy
st

em
O

ut
lo

ok
20

26
20

27
20

28
20

29
20

30
20

31
20

32
20

33
20

34
20

35

Re
sid

en
tia

l

B
$1

1.
1

$1
1.

1
$1

1.
2

$1
1.

2
$1

1.
3

$1
1.

3
$1

1.
4

$1
1.

5
$1

1.
5

$1
1.

6
C

$1
1.

1
$1

1.
2

$1
1.

3
$1

1.
5

$1
1.

6
$1

1.
7

$1
1.

8
$1

2.
0

$1
2.

1
$1

2.
2

D
$1

1.
3

$1
1.

5
$1

1.
6

$1
1.

8
$1

2.
0

$1
2.

2
$1

2.
5

$1
2.

7
$1

3.
0

$1
3.

2
E

$1
1.

4
$1

1.
6

$1
1.

7
$1

1.
9

$1
2.

1
$1

2.
2

$1
2.

4
$1

2.
5

$1
2.

7
$1

2.
8

F
$1

2.
1

$1
2.

4
$1

2.
7

$1
3.

1
$1

3.
6

$1
3.

9
$1

4.
3

$1
4.

7
$1

5.
1

$1
5.

5

Co
m

m
er

ci
al

B
$6

.8
$6

.8
$6

.8
$6

.8
$6

.8
$6

.9
$6

.9
$6

.9
$6

.9
$6

.9
C

$6
.8

$6
.8

$6
.8

$6
.8

$6
.8

$7
.0

$7
.0

$7
.0

$7
.0

$7
.1

D
$6

.8
$6

.8
$6

.8
$6

.8
$6

.9
$7

.0
$7

.0
$7

.1
$7

.2
$7

.3
E

$7
.0

$7
.0

$7
.0

$7
.1

$7
.1

$7
.3

$7
.3

$7
.3

$7
.4

$7
.4

F
$7

.4
$7

.6
$7

.7
$7

.8
$8

.0
$8

.2
$8

.3
$8

.4
$8

.6
$8

.8

In
du

st
ria

l

B
$5

.5
$5

.5
$5

.5
$5

.5
$5

.5
$5

.5
$5

.5
$5

.5
$5

.5
$5

.5
C

$5
.5

$5
.5

$5
.5

$5
.5

$5
.5

$5
.5

$5
.5

$5
.5

$5
.5

$5
.5

D
$5

.5
$5

.6
$5

.6
$5

.6
$5

.6
$5

.6
$5

.6
$5

.6
$5

.6
$5

.6
E

$5
.6

$5
.6

$5
.6

$5
.6

$5
.6

$5
.7

$5
.7

$5
.7

$5
.7

$5
.7

F
$5

.7
$5

.8
$5

.8
$5

.9
$5

.9
$5

.9
$6

.0
$6

.0
$6

.0
$6

.1

Ta
bl

e 
2 

of
 4

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 188 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
28

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
28

P
R

O
JE

C
TE

D
 P

R
IC

E
S

 (2
01

6 
C

A
D

$/
G

J)
 

(O
TH

E
R

 F
U

E
LS

)

sy
st

em
Fu

el
20

16
20

17
20

18
20

19
20

20
20

21
20

22
20

23
20

24
20

25

Re
sid

en
tia

l

Fu
el

 O
il

$3
1.

4
$3

2.
1

$3
2.

8
$3

3.
1

$3
3.

6
$3

4.
1

$3
4.

5
$3

4.
9

$3
5.

2
$3

5.
5

Pr
op

an
e

$1
6.

1
$1

7.
9

$1
8.

6
$1

9.
5

$1
9.

6
$1

9.
9

$2
0.

2
$2

0.
1

$1
9.

9
$1

9.
8

W
oo

d
$1

4.
2

$1
4.

2
$1

4.
2

$1
4.

2
$1

4.
2

$1
4.

2
$1

4.
2

$1
4.

2
$1

4.
2

$1
4.

2
Re

ne
w

ab
le

 N
at

ur
al

 G
as

$1
8.

8
$1

3.
1

$1
2.

7
$1

2.
3

$1
2.

2
$1

2.
2

$1
2.

2
$1

2.
2

$1
2.

2
$1

2.
2

Co
m

m
er

ci
al

Fu
el

 O
il

$2
7.

7
$2

8.
4

$2
9.

0
$2

9.
3

$2
9.

7
$3

0.
2

$3
0.

5
$3

0.
9

$3
1.

1
$3

1.
4

Pr
op

an
e

$1
3.

5
$1

4.
5

$1
4.

5
$1

4.
7

$1
4.

7
$1

5.
0

$1
5.

3
$1

5.
1

$1
5.

0
$1

4.
9

W
oo

d
$1

1.
4

$1
1.

4
$1

1.
4

$1
1.

4
$1

1.
4

$1
1.

4
$1

1.
4

$1
1.

4
$1

1.
4

$1
1.

4
Re

ne
w

ab
le

 N
at

ur
al

 G
as

$1
8.

8
$1

3.
1

$1
2.

7
$1

2.
3

$1
2.

2
$1

2.
2

$1
2.

2
$1

2.
2

$1
2.

2
$1

2.
2

Tr
an

sp
or

ta
tio

n

M
ot

or
 G

as
ol

in
e

$3
8.

1
$3

9.
4

$4
0.

5
$4

0.
9

$4
1.

8
$4

2.
6

$4
3.

2
$4

3.
7

$4
4.

2
$4

4.
7

Di
es

el
$3

7.
8

$3
9.

2
$4

0.
4

$4
0.

8
$4

1.
8

$4
2.

6
$4

3.
3

$4
3.

9
$4

4.
4

$4
5.

0
Fu

el
 O

il
$1

2.
9

$1
6.

7
$1

9.
0

$2
0.

6
$2

1.
4

$2
2.

3
$2

3.
1

$2
3.

4
$2

3.
8

$2
4.

3
Av

ia
tio

n 
Fu

el
$1

9.
9

$2
3.

9
$2

5.
9

$2
8.

4
$2

9.
7

$3
1.

0
$3

2.
2

$3
2.

8
$3

3.
5

$3
4.

4
Pr

op
an

e
$3

8.
1

$3
9.

0
$3

9.
5

$3
9.

0
$3

9.
0

$3
9.

2
$3

9.
8

$4
0.

0
$4

0.
3

$4
0.

6
Bi

od
ie

se
l

$4
4.

2
$4

5.
7

$5
9.

4
$5

7.
2

$6
0.

7
$6

1.
9

$6
0.

9
$6

0.
3

$5
9.

1
$5

8.
2

Et
ha

no
l

$4
2.

9
$4

4.
4

$5
7.

6
$5

5.
4

$5
8.

9
$6

0.
1

$5
9.

1
$5

8.
5

$5
7.

4
$5

6.
5

Hy
dr

og
en

$4
3.

6
$4

3.
6

$4
3.

6
$4

3.
6

$4
3.

6
$4

3.
6

$4
3.

6
$4

3.
6

$4
3.

6
$4

3.
6

N
at

ur
al

 G
as

 (C
N

G/
LN

G)
$3

6.
5

$3
4.

9
$3

3.
8

$3
1.

3
$3

0.
6

$3
0.

0
$2

9.
7

$2
9.

7
$2

9.
7

$2
9.

6

In
du

st
ria

l

Pr
op

an
e 

&
 N

GL
s

$1
8.

5
$1

9.
2

$1
9.

0
$1

9.
5

$1
9.

2
$2

0.
0

$2
0.

5
$2

0.
0

$1
9.

7
$1

9.
5

Fu
el

 O
il 

(D
ist

ill
at

e)
$1

6.
8

$1
7.

5
$1

8.
0

$1
8.

3
$1

8.
8

$1
9.

2
$1

9.
6

$1
9.

9
$2

0.
2

$2
0.

5
Fu

el
 O

il 
(R

es
id

ua
l)

$6
.1

$7
.7

$8
.5

$9
.7

$1
0.

7
$1

1.
5

$1
2.

3
$1

2.
6

$1
2.

8
$1

3.
1

Co
al

$5
.5

$5
.1

$4
.7

$4
.4

$4
.2

$4
.3

$4
.3

$4
.1

$4
.0

$4
.0

W
oo

d
$8

.5
$8

.5
$8

.5
$8

.5
$8

.5
$8

.5
$8

.5
$8

.5
$8

.5
$8

.5
Re

ne
w

ab
le

 N
at

ur
al

 G
as

$1
8.

8
$1

3.
1

$1
2.

7
$1

2.
3

$1
2.

2
$1

2.
2

$1
2.

2
$1

2.
2

$1
2.

2
$1

2.
2

Ta
bl

e 
3 

of
 4

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 189 of 190



/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
29

/ ©
20

16
 N

A
V

IG
A

N
T 

C
O

N
S

U
LT

IN
G

, I
N

C
. A

LL
 R

IG
H

TS
 R

E
S

E
R

V
E

D
29

P
R

O
JE

C
TE

D
 P

R
IC

E
S

 (2
01

6 
C

A
D

$/
G

J)
(O

TH
E

R
 F

U
E

LS
)

sy
st

em
Fu

el
20

26
20

27
20

28
20

29
20

30
20

31
20

32
20

33
20

34
20

35

Re
sid

en
tia

l

Fu
el

 O
il

$3
5.

8
$3

6.
2

$3
6.

5
$3

6.
9

$3
7.

2
$3

7.
4

$3
7.

6
$3

7.
8

$3
8.

0
$3

8.
2

Pr
op

an
e

$1
9.

9
$2

0.
1

$2
0.

2
$2

0.
3

$2
0.

4
$2

0.
7

$2
1.

1
$2

1.
5

$2
1.

8
$2

2.
0

W
oo

d
$1

4.
2

$1
4.

2
$1

4.
2

$1
4.

2
$1

4.
2

$1
4.

2
$1

4.
2

$1
4.

2
$1

4.
2

$1
4.

2
Re

ne
w

ab
le

 N
at

ur
al

 G
as

$1
2.

2
$1

2.
2

$1
2.

2
$1

2.
1

$1
2.

1
$1

2.
1

$1
2.

1
$1

2.
1

$1
2.

1
$1

2.
1

Co
m

m
er

ci
al

Fu
el

 O
il

$3
1.

7
$3

2.
0

$3
2.

3
$3

2.
6

$3
2.

9
$3

3.
1

$3
3.

3
$3

3.
4

$3
3.

6
$3

3.
8

Pr
op

an
e

$1
5.

0
$1

5.
2

$1
5.

3
$1

5.
3

$1
5.

4
$1

5.
7

$1
6.

1
$1

6.
4

$1
6.

7
$1

6.
9

W
oo

d
$1

1.
4

$1
1.

4
$1

1.
4

$1
1.

4
$1

1.
4

$1
1.

4
$1

1.
4

$1
1.

4
$1

1.
4

$1
1.

4
Re

ne
w

ab
le

 N
at

ur
al

 G
as

$1
2.

2
$1

2.
2

$1
2.

2
$1

2.
1

$1
2.

1
$1

2.
1

$1
2.

1
$1

2.
1

$1
2.

1
$1

2.
1

Tr
an

sp
or

ta
tio

n

M
ot

or
 G

as
ol

in
e

$4
5.

2
$4

5.
7

$4
6.

3
$4

6.
9

$4
7.

4
$4

7.
7

$4
8.

0
$4

8.
3

$4
8.

5
$4

8.
8

Di
es

el
$4

5.
5

$4
6.

1
$4

6.
7

$4
7.

3
$4

7.
9

$4
8.

2
$4

8.
5

$4
8.

9
$4

9.
2

$4
9.

5
Fu

el
 O

il
$2

4.
9

$2
5.

4
$2

5.
8

$2
6.

4
$2

6.
8

$2
7.

2
$2

7.
5

$2
7.

8
$2

8.
3

$2
8.

7
Av

ia
tio

n 
Fu

el
$3

5.
1

$3
5.

8
$3

6.
5

$3
7.

3
$3

8.
0

$3
8.

7
$3

9.
3

$3
9.

8
$4

0.
6

$4
1.

3
Pr

op
an

e
$4

0.
6

$4
0.

7
$4

1.
2

$4
1.

5
$4

1.
8

$4
1.

8
$4

1.
8

$4
1.

9
$4

1.
8

$4
2.

2
Bi

od
ie

se
l

$5
7.

9
$5

7.
9

$5
7.

1
$5

6.
7

$5
6.

8
$5

6.
4

$5
6.

4
$5

6.
5

$5
6.

2
$5

6.
3

Et
ha

no
l

$5
6.

2
$5

6.
1

$5
5.

4
$5

5.
0

$5
5.

1
$5

4.
7

$5
4.

7
$5

4.
8

$5
4.

5
$5

4.
6

Hy
dr

og
en

$4
3.

6
$4

3.
6

$4
3.

6
$4

3.
6

$4
3.

6
$4

3.
6

$4
3.

6
$4

3.
6

$4
3.

6
$4

3.
6

N
at

ur
al

 G
as

 (C
N

G/
LN

G)
$2

9.
0

$2
8.

5
$2

8.
2

$2
7.

9
$2

7.
8

$2
7.

1
$2

6.
6

$2
6.

2
$2

5.
9

$2
5.

9

In
du

st
ria

l

Pr
op

an
e 

&
 N

GL
s

$2
0.

0
$2

0.
4

$2
0.

7
$2

1.
0

$2
1.

2
$2

1.
9

$2
2.

4
$2

3.
2

$2
3.

9
$2

4.
5

Fu
el

 O
il 

(D
ist

ill
at

e)
$2

0.
8

$2
1.

1
$2

1.
4

$2
1.

7
$2

2.
0

$2
2.

2
$2

2.
3

$2
2.

5
$2

2.
7

$2
2.

8
Fu

el
 O

il 
(R

es
id

ua
l)

$1
3.

4
$1

3.
6

$1
3.

8
$1

4.
1

$1
4.

3
$1

4.
5

$1
4.

7
$1

4.
9

$1
5.

1
$1

5.
2

Co
al

$4
.0

$4
.1

$4
.1

$4
.0

$4
.0

$4
.1

$4
.2

$4
.2

$4
.3

$4
.3

W
oo

d
$8

.5
$8

.5
$8

.5
$8

.5
$8

.5
$8

.5
$8

.5
$8

.5
$8

.5
$8

.5
Re

ne
w

ab
le

 N
at

ur
al

 G
as

$1
2.

2
$1

2.
2

$1
2.

2
$1

2.
1

$1
2.

1
$1

2.
1

$1
2.

1
$1

2.
1

$1
2.

1
$1

2.
1

Ta
bl

e 
4 

of
 4

Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 2,  Page 190 of 190



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 1 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 2 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 3 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 4 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 5 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 6 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 7 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 8 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 9 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 10 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 11 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 12 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 13 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 14 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 15 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 16 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 17 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 18 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 19 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 20 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 21 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 22 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 23 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 24 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 25 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 26 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 27 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 28 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 29 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 30 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 31 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 32 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 33 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 34 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 35 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 36 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 37 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 38 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 39 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 40 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 41 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 42 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 43 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 44 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 45 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 46 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 47 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 48 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 49 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 50 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 51 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 52 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 53 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 54 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 55 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 56 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 57 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 58 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 59 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 60 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 61 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 62 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 63 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 64 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 65 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 66 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 67 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 68 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 69 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 70 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 71 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 72 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 73 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 74 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 75 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 76 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 77 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 78 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 79 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 80 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 81 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 82 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 83 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 84 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 85 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 86 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 87 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 88 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 89 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 90 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 91 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 92 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 93 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 94 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 95 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 96 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 97 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 98 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 99 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 100 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 101 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 102 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 103 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 104 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 105 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 106 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 107 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 108 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 109 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 110 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 111 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 112 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 113 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 114 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 115 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 116 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 117 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 118 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 119 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 120 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 121 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 122 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 123 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 124 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 125 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 126 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 127 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 128 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 129 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 130 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 131 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 132 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 133 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 134 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 135 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 136 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 137 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 138 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 139 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 140 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 141 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 142 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 143 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 144 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 145 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 146 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 147 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 148 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 149 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 150 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 151 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 152 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 153 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 154 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 155 of 156



Filed:  2018-01-17,  EB-2017-0319,  Exhibit B,  Tab 1,  Schedule 1,  Appendix 3,  Page 156 of 156



Ministry of Energy 

Office of the Minister 

41
h Floor, Hearst Block 

900 Bay Street 
Toronto ON M7 A 2E 1 
Tel.: 416-327-6758 
Fax: 416-327-6754 

DEC 1 G 1015 

Ms Rosemarie Leclair 

Ministere de I'Energie 

Bureau du ministre 

4" etage, Sdifice Hearst 
900, rue Bay 
Toronto ON M?A 2E1 
Tel.: 416 327-6758 
Teiec.: 416 327-6754 

Chair and Chief Executive Officer 
Ontario Energy Board 
PO Box 2319 
2300 Yonge Street 
Toronto ON M4P 1 E4 

Dear Ms Leclair: 

Re: Renewable Natural Gas 

~R~ ~-Ontario 

MC-2016-2493 

I am writing to you today to confirm the government's interest in the Ontario Energy 
Board's (OEB) further examination of renewable natural gas (RNG) as a component of 
Ontario's natural gas supply. 

RNG is interchangeable with conventional natural gas and compatible with the same 
infrastructure. It has recently been identified by the government in both the May 2016 
Climate Change Action Plan and the Ministry's September 2016 Fuels Technical Report 
as a potential fuel that could help reduce greenhouse gas (GHG) emissions from the 
consumption of natural gas. In addition, RNG provides an important step in the 
decarbonization of Ontario's fuels sector. For example, the Fuels Technical Report 
modelled the results of injecting as much as 155 petajoules (PJs) of RNG into the 
current natural gas system by 2035, reflecting estimates of Ontario RNG production of 
4.3 billion cubic metres per year by 2030. Once injected, RNG can displace 
conventional natural gas in applications across all sectors. 

The Climate Change Action Plan noted the government's intention to invest up to 
$100 million of cap and trade auction proceeds to support the implementation of a 
renewable content requirement for natural gas and encourage the use of RNG 
throughout the province. As a low-carbon fuel, RNG can assist in achieving the GHG 
emission reduction targets specified in the November 2015 Climate Change Strategy: 

• 15 per cent reduction below 1990 levels by 2020; 
• 37 per cent below 1990 levels by 2030; and 
• 80 per cent below 1990 levels by 2050. 

.../cont'd 
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I note that in its July 12, 2012 interim decision and order on applications by Union Gas 
and En bridge Gas Distribution to include the cost consequences of purchasing RNG in 
rates, the OEB indicated its willingness to consider the inclusion of RNG in the utilities' 
gas supply portfolios and provided direction to the gas utilities on the additional 
evidence that would be needed for the OEB to further consider the matter. Those 
applications were later withdrawn, and the OEB therefore did not have occasion to 
finally determine the merits of including RNG in the gas supply mix. 

More recently, in its September 2016 Regulatory Framework for the Assessment of 
Costs of Natural Gas Utilities' Cap and Trade Activities, the OEB specifically identified 
RNG as a potential GHG abatement measure that gas utilities can undertake to meet 
their compliance obligations. The three rate-regulated gas utilities have now filed their 
first compliance plans under that Framework. Both En bridge and Union have indicated 
in their filings that they anticipate moving toward the integration of RNG in the future. 
The OEB will be considering the utilities' initial compliance plans in an adjudicative 
process based on the evidence before it, and I acknowledge that the process for 
approving those initial plans is not expected to be the forum for an in-depth examination 
of RNG. 

The government remains supportive of the economic and environmental benefits that 
RNG can provide in optimizing the use of existing assets while reducing the province's 
carbon footprint. We intend to consider how RNG will help meet Ontario's future energy 
needs during the development of the next Long-Term Energy Plan and subsequent 
implementation directives. 

In light of the developments noted earlier in this letter, I encourage the OEB to move 
forward in a timely manner to include RNG as a potential fuel that could help reduce 
GHG emissions as a part of the gas utilities' supply portfolios. 

ibeault 
Minister 

c: Serge Imbrogno, Deputy Minister 
Carolyn Calwell, Director, Legal Services Branch, Ministries of Energy; Economic 
Development and Growth; Infrastructure; Research, Innovation and Science; and 
Accessibility 
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APPENDIX 5

RNG BMS

ECONOMIC FEASIBILITY 

 
 

Updated:  2018-05-24 
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Col. 1 Col. 2
Line No. Description

FEASIBILITY PARAMETERS

1. Discount Rate 5.43%
2. CCA Rate - Biogas Upgrading Plant
3. Energy components 50.00%
4. Non- Energy components 20.00%
5. Buildings components 4.00%

6. Income Tax Rate 26.50%
7. Municipal Tax Rate 0.59%

8. Customer Revenue Horizon (Years) 20                   

9. Capital Investment (Dollars) 
10. Biogas Conditioning and Upgrading Plant Capital 7,419,759       

11. Working Capital (Days of Revenue) 30                   

FEASIBILITY RESULTS

12. Net Present Value (Dollars) 731,134          
13. Profitability Index 1.10                

RNG BMS
Economic Feasibility

                                     Parameters and Results                                      
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RNG INJECTION

ECONOMIC FEASIBILITY 
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Col. 1 Col. 2
Line No. Description

FEASIBILITY PARAMETERS

1. Discount Rate 5.43%
2. CCA Rate - Biomethane Injection Capital 6.00%

3. Income Tax Rate 26.50%
4. Municipal Tax Rate 0.59%

5. Customer Revenue Horizon (Years) 20                   

6. Capital Investment (Dollars) 
7. Biomethane Injection Capital 5,439,025       

8. Working Capital (Days of Revenue) 30                   

FEASIBILITY RESULTS

9. Net Present Value (Dollars) 545,619          
10. Profitability Index 1.10                

RNG INJECTION
Economic Feasibility

                                     Parameters and Results                                      
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RATE NUMBER: 400 BIOGAS CONDITIONING AND UPGRADING SERVICE 
 

APPLICABILITY:   

To any biogas producer (“Applicant”) who enters into a Biogas Services Agreement 
(“Agreement”) with the Company for biogas conditioning and upgrading services located 
on or adjacent to the property employed by the Applicant for producing biogas in an 
area served by the Company’s Gas Distribution Network.  Biogas Conditioning and 
Upgrading Services under this Schedule are conditioned upon arrangements mutually 
satisfactory to the Applicant and the Company for design, location, construction, and 
operation of required facilities. 

RATE: 
 
The Company will set a rate based on the Applicant’s unique circumstances (“Services 
Fee”).  The Services Fee shall be based on a cost-of-service calculation of the 
Company’s fully-allocated direct and indirect costs using the Company’s weighted 
average cost of capital (“WACC”) of providing the services under the Agreement for a 
period of time agreed to between the Company and the Applicant.     

TERMS AND CONDITIONS OF SERVICE: 

To be set out in the Agreement. 
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RATE NUMBER: 401 RENEWABLE NATURAL GAS INJECTION SERVICE 
 

APPLICABILITY:   

To any biogas producer (“Applicant”) who enters into a Biogas Services Agreement 
(“Agreement”) with the Company for Renewable Natural Gas injection services located 
on or adjacent to the property employed by the Applicant for producing biogas in an 
area served by the Company’s Gas Distribution Network.  Renewable Natural Gas 
Injection Service under this Schedule is conditioned upon arrangements mutually 
satisfactory to the Applicant and the Company for design, location, construction, and 
operation of required facilities. 

RATE: 
 
The Company will set a rate based on the Applicant’s unique circumstances (“Services 
Fee”).  The Services Fee shall be based on a cost-of-service calculation of the 
Company’s fully-allocated direct and indirect costs using the Company’s weighted 
average cost of capital (“WACC”) of providing the services under the Agreement for a 
period of time agreed to between the Company and the Applicant.     

TERMS AND CONDITIONS OF SERVICE: 

To be set out in the Agreement. 
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Col. 1 Col. 2
Line No. Description

FEASIBILITY PARAMETERS

1. Discount Rate 5.43%
2. CCA Rate 50.00%
3. Income Tax Rate 26.50%

4. Customer Revenue Horizon (Years) 30                      

5. Capital Investment (Dollars) 
6. Geothermal Loops 237,148,543      
7. Total Capital Investment 237,148,543      

8. Working Capital (Days of Revenue) 30                      

FEASIBILITY RESULTS

9. Net Present Value (Dollars) 16,679,865        
10. Profitability Index 1.10                   

Geothermal
Economic Feasibility

                                     Parameters and Results                                      
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