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Executive Summary  

Overview of District Energy 
District energy is the distribution of thermal energy using a pipeline distribution system that can 
deliver heating or cooling to buildings connected to the system. The central thermal plants may 
use various types of fuel including natural gas, oil or renewable energy, with heat being 
generated either as a purchased fuel or as waste heat. 

The economic viability of district energy system relates closely to the energy density of the 
thermal customers being served, as the system in effect replaces the functions provided by 
furnaces, air conditioners, boilers and chillers in the individual buildings.   

Background and Scope of Study 
One of the priorities identified in the Partners in Project Green Strategy was the development of 
a District Energy System (DES) in the Pearson Eco-Business Zone - the commercial and 
industrial area surrounding the Toronto Pearson International Airport.  The strategy 
recommended engaging one or all three of the energy generating facilities around Toronto 
Pearson to determine the feasibility of them providing heating and/or cooling to a district energy 
system that could feed local buildings. The three facilities are Greater Toronto Airports 
Authority’s (GTAA) Central Utilities Plant (CUP)1

Given that the owners or operators of each of these facilities indicated that their plant cannot be 
relied on to serve as an energy source for the envisioned DES, this feasibility study analyzes a 
DES business model that is based on construction of a new Energy Centre on a vacant parcel 
of land on Elmbank Road. It also examines the economic and regulatory conditions that would 
be necessary to make thermal energy supply from the GTAA’s CUP facility feasible.  

 (117 MW), TransAlta Mississauga 
Cogeneration Plant (108 MW), and the Magellan Aerospace Cogeneration Facility (2.5 MW).  

Specifically, this feasibility study focuses on answering the following two questions: 

1. What is the feasibility of developing a district energy system fed by a new central thermal 
plant to provide heating to buildings within the vicinity of Toronto Pearson? 

2. What are the economic and regulatory conditions that could make running GTAA’s 
Central Heating Plant (CHP) economical as a source to provide heat for a district energy 
system in the Pearson Eco-Business Zone? 

Results 
The results of this feasibility study found that there is potential to develop a district energy 
system in the vicinity of Toronto Pearson, beginning with 11 potential facilities near Highway 
427 and Airport Road.  There is significant thermal energy consumption and moderate density 
from the local hotels that would make up the majority of the customers.  However, the major 
challenge in the area is that it is a retrofit environment which makes attracting customers to the 
system much more challenging.   

                                                

1 Consists of boilers and a Central Heating Plant 
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Demand Identification 
In order to identify the potential customer thermal energy demand, aggregate natural gas 
consumption was compared against aerial maps to identify potential areas of interest. These 
areas were then surveyed from the exterior to identify 36 facilities, shown in Figure ES-1, with 
strong potential as district energy customers. Of these facilities, 15 participated in a detailed 
review consisting of an interview with key staff, inspection of the mechanical equipment, and 
study of natural gas consumption data. The thermal loads for the remaining facilities were 
estimated with benchmark data from the consultants’ database of similar buildings. The thermal 
heating load for the 36 facilities is estimated at 44,000 kW. 

 
Figure ES-1. Proposed District Energy System Customers and Route 

 

The estimated cooling load for the facilities is considerably lower, as is typical in Ontario. District 
cooling requires higher capital costs and is not cost effective in the study area. 

As a result of this analysis, two clusters of buildings were identified to be most suitable for a 
district energy system, and are recommended for the initial phase of a potential system.  The 
first cluster has an estimated thermal load of 4,825 kW and consists of buildings number 1 to 5 
in the area bounded by Highway 427, Airport Road and Elmbank Road. The second cluster has 
an estimated thermal load of 8,800 kW and includes buildings number 6 to 11 on Dixon Road to 
the east of Highway 427. 

Thermal Energy Supply 
Given the constraints of the existing energy generation facilities in the area, there would be a 
need to create a dedicated central thermal plant. For this study, it was assumed that this facility 
would be located on a vacant parcel of land on Elmbank Road. The facility would consist of four 
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boilers each having a capacity to supply 4MW of heat and a CHP plant with an output of 4MW 
of heat and 4MW of electrical power. 

Distribution System 
Supply and return pipes are buried at least one meter below grade. Figure 1 shows 
recommended piping routes for the buildings under consideration with 3.1 km of piping required 
to connect buildings 1 to11. 

Financial Model 
Capital Cost Estimates 
The total capital cost of a district energy system connecting buildings 1 to 11, including 
construction of a dedicated energy centre consisting of four boilers and one CHP plant, 
distribution pipe systems, energy transfer stations and building modifications required for 
connection is estimated at $28,200,000. 

Operating Cost Estimates 
Operating costs include forecast commodity fuel and delivery costs, labour, maintenance, 
insurance, land lease, and overhead costs. 

Customer Pricing and Revenue Estimates 
The maximum price that a potential customer of a district energy system would be likely to pay 
is the avoided cost of generating their own thermal energy onsite. This avoided cost includes 
the price paid to the utilities as well as avoided operational and capital costs from owning and 
running a boiler. The suggested pricing, used in the model, sets a fixed monthly capacity charge 
and passes through the cost of energy. 

Electricity Revenue Estimates 
Electricity supplied by the CHP to Ontario’s grid is assumed to receive revenue under a contract 
with the Ontario Power Authority based on the current CHP Standard Offer Program. 

Financial Model Results 
The financial model developed for the district energy system connecting buildings 1 to 11 
provides an estimated unlevered internal rate of return (IRR) of 5 per cent. Under the base case 
financing assumptions (D/E ratio of 6 per cent, repayment term of 20 years and an interest rate 
of 6 per cent), the levered IRR is improved to 8 per cent, a rate that is at the low end of the 
range for DES projects that typically generate 8 to 12 per cent. 

Government funding assistance through programs such as the Green Infrastructure Fund and 
Green Municipal Fund may be available to support a DES. If 30 per cent of project costs were 
funded, a level received by other Canadian DES’s, the unlevered project IRR would increase to 
9 per cent. 

Ownership and Operational Structure 
Because of the high capital costs and long investment horizon, utilities (Enbridge), municipalities 
(Peel, Mississauga or Toronto), or other public sector bodies with access to low-cost capital are 
potential developers and/or owners of a district energy system.  

The system could have a number of potential ownership models, including: 
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• Public-Private Ownership – the municipality (Peel and/or Mississauga) and another public 
sector body could partner with a private-sector partner (i.e. Enbridge) to develop the project 
in partnership. 

• Private Ownership – an interested private sector company could develop the project and 
provide the municipality annual easement fees for use of its right-of-ways. 

• Public Ownership – the municipality and another public sector body could develop and 
implement the project and operate it as a utility similar to water and wastewater services. 

Regardless of the ownership model, the Partners in Project Green District Energy Team agreed 
that a champion from the local municipalities is critical to the success of the system – as the 
public trust and influence of the local municipality is important in ensuring buy-in of potential 
customers; while access to easements, proper permitting and favourable development 
conditions, are crucial to the facility’s development. 

Regulatory Considerations 
The district energy system is not expected to face significant regulatory or legal obstacles. If 
federal funding is accessed it may trigger an Environmental Assessment screening. It would not 
be expected to trigger a provincial Environmental Assessment. 

Municipal easements and permits would be required for the development of a system. 

Risk Assessment 
There are a number of risks that the development of the district energy system could face, 
including: 

• Customer Connections - the primary risk with the development of this district energy 
system is that customers will not connect. A concerted marketing campaign to educate 
potential customers and obtain their intent to connect will be required before development.  
In addition, new development in the vicinity of the proposed system should be educated and 
encouraged to connect as part of the development process. 

• Natural Gas Price Volatility - rates can be structured with a fixed rate and variable rate 
component so that customers take-on or share-in the volatility of the energy prices. In the 
extreme, district energy systems are resilient to changes in fuel type and can typically be 
modified for a new fuel source more cheaply than individual buildings. 

• Land Availability - suitable and affordable plots of land appear to be available to host the 
central thermal facility, however the owners would need to be identified and availability and 
price confirmed. 

• Project Financing - availability and cost of capital will be key constraints for the successful 
development of the system. 

Economic Conditions for GTAA’s Central Utilities Plant to Supply Thermal Energy 
Currently the GTAA has a CUP that consists of boilers and a CHP plant. While the boilers are 
limited by their physical capacity and GTAA’s demand for heating and cooling, the CHP is 
currently limited by market prices for electricity. 

The CHP plant is dispatched when it is profitable based on market rates for electricity and the 
cost of natural gas.  In order to utilize GTAA’s CHP as the thermal source for the proposed 
district energy system, GTAA would need improved contract terms so that it is profitable to run 
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more often.  If this was the case, it is possible that the proposed 4MW dedicated CHP plant 
assumed by this study could be avoided. 

Contract features that would support the delivery of heat to the Pearson Eco-Business Zone 
District Energy System include non-dispatchable operation and minimum standby price for 
electricity.  If this was available, GTAA could potentially be available to provide the thermal 
energy when needed by the proposed district energy system. 
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1 Introduction 
This feasibility study examines the potential opportunities to use District Energy (DE) technology 
to serve existing thermal sources in the Pearson Eco-Business Zone area and distribute that 
energy to loads that appear to be financially viable. The study was commissioned by Partners in 
Project Green, a program of the Toronto and Region Conservation Authority, and was 
conducted by FVB Energy Inc. 

1.1 Toronto and Region Conservation Authority 
Toronto and Region Conservation Authority (TRCA) is one of 38 conservation authorities in 
Ontario. Formed in the aftermath of Hurricane Hazel, TRCA has a strong history in watershed 
management and leadership in applying sustainability practices. Today, TRCA owns more than 
40,000 acres of land in the Toronto region, employs more than 400 full time employees and 
coordinates more than 3,000 volunteers each year. TRCA works to protect and restore the 
health of the nine watersheds that form the Toronto region, and the Lake Ontario waterfront 
along its southern boundary. With decades of practical experience in protecting our 
environment, educating young people, and engaging communities, TRCA works with 
governments, businesses, and individuals to build a greener, cleaner healthier place to live. 

1.2 Partners in Project Green: A Pearson Eco-Business Zone 
Partners in Project Green was officially launched in October 2008 by the Greater Toronto Airport 
Authority (GTAA), the Region of Peel, the City of Toronto and Toronto and Region Conservation 
Authority (TRCA). Partners in Project Green seeks to transform 12,000 ha of business activity 
into the Pearson Eco-Business Zone, which is envisioned to be an internationally recognized 
community known for its competitive, high performance and eco-friendly business climate (see 
www.partnersinprojectgreen.com).  

The Partners in Project Green Strategy document2

The Partners in Project Green Steering Committee created a number of Project Teams to guide 
the implementation of the eco-opportunities identified in the strategy document. The District 
Energy Team aims to develop a district heating and cooling network around Toronto Pearson, 
making use of the large amount of waste heat available from local cogeneration plants. 

 identified eco-opportunities that could 
enhance the environmental and economic performance of businesses based on the local 
context. Given the presence and/or construction plans of existing or new energy generation 
facilities, plus a potentially high demand for space heating and cooling, as well as for heated 
process water, the establishment of a district energy system (DES) around Toronto Pearson 
was identified as an opportunity.  

1.3 Introduction to District Energy Systems 
A DES is a system that delivers heating and/or cooling to multiple buildings from a central 
source or sources, usually comprising of three physically connected sub-systems that form a 
closed loop:  

                                                
2 http://www.partnersinprojectgreen.com/files/Strategy(2008)_PPG.pdf 
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1)  Energy Transfer Station(s) (ETS) – transfer thermal energy to customers. 

2)  Energy Centre(s) (EC), - generate/recover thermal energy and 

3)  Distribution Piping System (DPS) – transport thermal energy from EC to ETS 

A DES generally does not include the secondary systems for distributing heating or cooling 
within buildings.  There is usually a demarcation point designated inside each building 
mechanical room defining the DES pipes and equipment owned by the DES utility as distinct 
from the secondary systems that are used by the building owners to distribute heat internally 
throughout their building.  

A fuller description of the concept of DES and its benefits together with definitions and 
abbreviations commonly used in the district energy industry is given in Appendix A. 

1.4 Purpose of the Feasibility Study 
This feasibility study was conducted to examine potential opportunities to use District Energy 
(DE) technology to serve existing thermal sources in the Pearson Eco-Business Zone area and 
distribute that energy to loads that appear to be financially viable. The study primarily focuses 
on the generation and distribution of hot water. Generation and distribution of chilled water was 
investigated and it was determined that the capital required to provide cooling is too high to 
make it financially viable. 

This study is directed towards groups (e.g., municipalities, Ontario Power Authority, Enbridge) 
interested in developing, or assisting in the development of, district energy opportunities. This 
study seeks to provide sufficient detail that interested parties can decide on an operating 
structure and issue an expression of interest to seek development partners. 

1.5 Scope of the Study 
One of the priorities identified in the Partners in Project Green Strategy was the development of 
a DES around Toronto Pearson.  The strategy recommended engaging one or all three of the 
energy generating facilities around Toronto Pearson to determine the feasibility of them 
providing heating and/or cooling to a district energy system that could feed local buildings. The 
three facilities are Greater Toronto Airports Authority’s (GTAA) Central Utilities Plant (117 MW), 
TransAlta Mississauga Cogeneration Plant (108 MW), and the Magellan Aerospace 
Cogeneration Facility (2.5 MW).  

Given that the owners or operators of each of these facilities indicated that their plant cannot be 
relied on to serve as an energy source for the envisioned DES, this feasibility study analyzes a 
DES business model that is based on construction of a new Energy Centre on a vacant parcel 
of land on Elmbank Road. It also examines the economic and regulatory conditions that would 
be necessary to make the GTAA’s facility feasible.  

Specifically, this feasibility study focuses on answering the following two questions: 

1. What is the feasibility of developing a district energy system fed by a new central thermal 
plant to provide heating to buildings within the vicinity of Toronto Pearson? 

2. What are the economic and regulatory conditions that could make running GTAA’s 
Central Heating Plant economical as a source to provide heat for a district energy system 
in the vicinity of Toronto Pearson? 
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1.6 Report Organization 
This report is organized into 9 sections as follows: 

1. Introduction 

2. Customer Demand 

3. Energy Sources 

4. Distribution 

5. Business-As-Usual Analysis, Financial Analysis and Environmental Analysis 

6. Ownership and Operational Structure 

7. Risk, Regulatory and Financing Issues 

8. Business Model Report 

9. Implementation Plan 

A series of appendices concludes this feasibility study. 

2 Customer Demand 

2.1 Market Potential for DES and Thermal Load Estimations 
The DES must be designed to provide enough capacity to meet each building's thermal needs 
during peak days.  If the system is under-designed the customer base would be unsatisfied as 
peak load requirements wouldn’t be met.  If the system is over-designed then the capital costs 
required would be too high and could affect the economics of the entire project.  Therefore, 
accurate estimating of thermal demand is the first task in any district energy feasibility study.  

2.1.1 Previous work by Partners in Project Green 
Previous work by Partners in Project Green3

The total natural gas consumption estimated by this method was compared to 2005 actual 
consumption data from Enbridge by postal code for approximately the same area.  As expected, 
the Enbridge data was higher in total, specifically by 45%.    

 had identified 12,500 businesses in the Pearson 
Eco-Business Zone.  Energy consumption was estimated from building footprint and energy 
intensity factors for business types published by Natural Resources Canada (NRCan), for each 
address where data were available.  It was recognized that this method would underestimate 
the consumption for multi-storey buildings, not include industrial process energy and not capture 
all of the buildings (although it did capture 10,374 of them). 

The estimated natural gas consumption for each address in terms of the range of consumption 
was illustrated as shown in Figure 1, which is taken from Figure 1 of Appendix H of the Partners 
in Project Green Strategy.   

                                                
3 Partners in Project Green Strategy, Section 10 Infrastructure III: Energy, Table 34 
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Figure 1  Estimated Natural Gas Consumption by Address 

Figure 1 shows there are buildings with significant heat loads all around and inside the Airport, 
but the area of most interest, which is highlighted by this illustration, is the area immediately 
north of the Airport, but south of the railway tracks and west of Highway 27.  This area is mostly 
in Mississauga but includes a significant slice in Toronto (between Highways 27 and 427).  This 
area appears to contain a large number of buildings with significant heating loads and is close to 
three Cogeneration Plants, which are owned by (1) Magellan Aerospace, (2) Trans-Alta 
(identified in Figure 1 as the Mississauga Cogeneration Plant) and (3) the Greater Toronto 
Airport Authority (GTAA).  Therefore, it was decided to focus the investigation of building loads 
on this area, i.e. postal codes L4V (in Peel Region, to the west of Highway 427) and M9W (in 
Toronto, to the east of Highway 427). 
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2.1.2 Prospect Screening 
Various attempts were made to screen the large number of businesses in the Pearson Eco-
Business Zone by using a combination of the previous Project Green work with various 
aggregations of actual consumption data that Enbridge could provide while not violating 
customer confidentiality.  The data thereby assembled based on postal codes confirmed a level 
of natural gas consumption in the quadrant of interest (i.e. postal codes L4V and M9W) of 
sufficient magnitude to warrant investigation as to whether a material portion could be offset 
with district heating.   

Throughout the Pearson Eco-Business Zone, there are numerous large single-storey light 
industrial buildings.  This type of building is usually heated with air directly from distributed roof-
mounted heaters.  These would be expensive to connect and retrofit with hot water and have 
relatively low avoidable maintenance and capital replacement costs and therefore relatively low 
district energy service price potential.  Also, it is doubtful whether their owners would attribute 
high utility to the value added features of district heating (comfort, convenience, reliability, long-
term price stability and environmental sustainability), as might owners of multi-residential, 
institutional or Class A office buildings, which are the natural markets for district heating. 

FVB was most interested in finding clusters of multi-storey buildings or, at least, industrial 
facilities of a type that could conceivably include process loads.  The most effective way found 
to do that was a combination of field inspection with use of Google Earth.  This allowed the foot-
prints and number of storey to be estimated.  The uses of buildings of interest were determined 
from visual inspection.  They turned out to be mainly hotels, offices or industrial.  No pure 
residential buildings were found (as is appropriate near an airport), but one institutional, 
residential complex, the Toronto West Detention Centre, is on the periphery of the study area.  

The field visits to the area confirmed the existence of numerous, multi-storey buildings along or 
close to Airport Road/Dixon Road4

The Cara Kitchens, Booth Centennial Laundry, Cott Beverages, BASF and the City of Toronto 
Disco Road Transfer Station were the only industrial facilities that appeared to be a type that 
might have process heat loads.   

; but the area further back from Airport Road/Dixon Road, 
further northeast, contains almost no buildings of more than one or two storey.  The area (away 
from Airport Road/Dixon Road) is almost uniformly light industrial with some attached offices, 
but the offices are relatively small and at most two storey. 

As a result of this field investigation, 36 prospects were selected, as listed in Table 1. The 
locations of the 36 selected prospects are shown in Figure 2. 

 

 

 

# Name # Name 

1 Hilton Garden Inn 19 BASF 

                                                
4 The name of Airport Road changes to Dixon Road as it crosses under the 427 going east from Peel 
Region into Toronto. 



TRCA Pearson Eco-Business Zone District Energy Feasibility Study  10 April 2012 

11 

 

2 Marriott Fairfield Inn & Suites 20 SNC Lavalin 

3 Hampton Inn & Suites 21 Transfer Station 

4 Airway Center (4 bldgs) 22 West Detention Centre 

5 Hilton 23 Dineen Corporate Centre 

6 Holiday Inn 24 Terminal 3 

7 Westin 25 Sheraton Gateway Hotel 

8 Quality Suite Inn 26 Case Bank Building 

9 Travel Lodge 27 Orlando 

10 Courtyard by Marriott 28 Four Points Sheraton 

11 Toronto Marriott Airport Hotel 29 6299 Airport Rd 

12 Renaissance Hotel 30 Comfort Inn 

13 Skyway business park (3 bldgs) 31 Cara, Kitchen S 

14 Alterna Savings 32 Cara ( 2 bldgs) 

15 Residence Marriot 33 Cott Beverages 

16 Sandman Signature 34 Winner Offices 

17 Pearson Corporate Centre 35 International Center 

18 Crown Plaza 36 Booth Centennial 

Table 1 List of Initial DE Prospects Selected 
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Figure 2  Locations of Selected DE Prospects 

2.1.3 Building Surveys 
Building surveys are necessary to ascertain the type of heating and cooling systems used and 
collect historical energy consumption data.  The priority decision factor for the building surveys 
was proximity to the identified energy sources.   

The most promising energy source was believed to be the GTAA Central Heating Plant (CHP) 
and Central Utilities Plant (CUP) since (1) it is closest to the majority of the prospects, (2) the 
GTAA is actively involved in the study and (3) it has cooling production facilities as well as 
heating (although, subsequently, it was determined that the CUP has little if any spare cooling 
capacity, and regardless, the potential market for cooling is not attractive).  This consideration 
resulted in the prospects being numbered in priority sequence starting close to the CUP and 
attempts to arrange visits to these buildings were made in approximately that order.   

Enbridge has a number of business relationships with the major industrial and commercial 
customers in this area, including some that have recently participated in Demand Side 
Management initiatives. 

TRCA sent a letter to those building owners and managers that it had relationships with and 
which were identified by FVB as priority prospects.  The letter requested cooperation with FVB’s 
requests to perform surveys of the building’s heating and cooling systems.   

With the assistance of the TRCA and Enbridge, 9 appointments were made.  To avoid  
unnecessary duplication of effort, no attempts were made to re-visit 4 of the prospects that had 
been visited during a similar study that FVB had performed in 2008, the client, Enbridge, having 
kindly given permission to incorporate that information in the current study. 

No attempts were made to contact the 10 “farthest out” prospects (those east of the ravine 
made by Mimico Creek, between Carlingview and Attwell drives, #’s 12 through 23 on Figure 2), 
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because prospects closer to the CUP, and without the complication of bridge crossings, were a 
higher priority to pursue within the time available.  Buildings east of Mimico Creek might be 
connected at some time in the future, but that would probably be dependent on first establishing 
a DES anchored by customers closer to the central area, i.e. closest to the CUP.  

Similarly, although some ultimately inconclusive phone conversations and emails were 
exchanged with the operator of the Sheraton Gateway Hotel (# 25), it was decided to not pursue 
prospects southwest of Airport Road, which are on airport property.  The connection of # 31, 
Terminal 3 (T3), had been previously studied by GTAA.  If T3 were connected it would almost 
certainly be from the existing distribution system, which runs close to it.  Therefore, while T3 
may become part of the overall system at some time, it is simpler to lay that issue aside for now.  

The visit to # 26 revealed it was under common ownership with # 27.  Counting also the 4 that 
had been visited in 2008, a total of 14 of the selected 36 prospects have been visited.  The 
breakdown by use is 7 hotels, 3 offices, 3 industrial and 1 exhibition centre.  This includes # 4, 
the Airway Centre, as “one” office building, but it is actually a complex of 5 buildings.   

The survey revealed a variety of types of heating systems were installed.  Among the 8 
prospects that were visited - out of the 11 that are considered to possibly represent Phase 1 of a 
potential DES (#’s 1 through 11 on Figure 2) - 5 use either electric resistance heating or 
distributed heat pumps.  But they also have supplementary hydronic systems for pool, laundry 
and domestic hot water and they generally have supplementary fired air handling units that 
might be connectible.  Moreover, gas boilers are used to provide additional heat energy for the 3 
that have distributed heat pump systems (i.e. in addition to heat derived from the electricity used 
to drive the compressors and any heat moved from one part of a building to another, which is 
impossible to quantify).  

It is assumed, subject to verification, that these buildings would be worth connecting, based on 
their proximity to other prospects, estimated gas consumption and a potential spread between 
the variable cost of heat for the DES versus the customers’ Business-as-Usual (BaU) fuel cost.  
However, this assumption must be carefully checked with more detailed investigation, including 
an estimate of the cost of necessary modifications to the building’s existing systems, “secondary 
side modifications”.  

In some cases, secondary side modifications could include risers to the roof, which experience 
indicates could cost in the order of $50,000 and conversion of roof-mounted air handling units, 
which might be in the order of $25,000 each.  The total cost could vary widely among the 
prospects conceivably ranging from $50,000 to $500,000.  Given some conservatism in the 
capital cost estimates for Energy Transfer Stations, it is believed that an allowance of an 
average of $100,000 per building is conservative.  But this is subject to verification based on 
return visits to the buildings and more detailed investigation.   

Summary descriptions of the 8 Phase 1 prospects visited are given in Table 2. 
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# Brief Description of Heating System 

1 Room Water source heat pumps off boiler/cooling tower loop; boiler system for 
basement area, pool, & laundry; 2-DHW boiler systems - 1 each for upper/lower 
level; 2-direct gas fired MUA units with DX cooling. 

3 Room Through-the-wall-heat pump/air conditioner with supplemental electric 
resistance heating.  HW boiler heating for pool & laundry and  DHW boiler in 
penthouse.  Gas fired MUA units with DX cooling. 

4 Water source heat pumps off boiler/cooling tower loop.  DHW system unknown. 

5 Room Water source heat pumps off boiler/cooling tower loop; boiler plant each for 
north/south tower, multiple gas fired roof top MUA units 

7 Central boiler/chiller plant to room fan coils.  Roof gas fired MUA units with DX 
cooling. 

8 Central boiler/chiller plant to room fan coils.  Hydronic roof top units. 

9 Room electric resistance heating, common space gas fired make up air units.  Boiler 
system for DHW/Laundry. 

11 4-pipe fan coil central boiler/chiller plant (hydronic coils in MUA units). 9 Gas fired for 
DHW system. 

Table 2 Summary of Existing Heating System Types for Visited Prospects in Phase 1 

Appendix B contains more detailed summaries for buildings 1 through 11 based on the building 
surveys and further analysis, including estimation of thermal loads and Business-as-Usual self 
generation costs. Assumptions were made for the three Phase 1 potential customers not visited 
based on general information learned about the others. 

2.1.4 Prospect Load Estimates 
From the building surveys and gas consumption data, where available, or, in other cases, Gross 
Floor Area (GFA) and energy intensity factors from FVB’s local experience, FVB estimated the 
peak thermal demand for all of the 36 prospects, which totaled 44 MWt, excluding Terminal 3, 
which is estimated to be approximately 17 MWt. 

The 20 prospects considered most likely to be served by a DES in Phases 1, 2 or 3 are 
presented in Table 3 with their thermal load estimates.  It is noted that 7 of these have not yet 
been visited, but this group includes most of the buildings visited in the two studies in 2008 and 
2011, a total of 13, while the 14th prospect that was visited, # 19, BASF, is located further up 
Carlingview Drive, such that its connection would depend on a later extension to serve other 
prospects along Carlingview Drive or north of Highway 409, yet to be defined, and probably 
subsequent to Phase 3. 

The total undiversified peak heating demand of the proposed Phases 1, 2 and 3 is 22 MWt, with 
almost 14 MWt in Phase 1.  Development beyond Phase 1 is speculative, but it is reasonable to 
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expect that should a DES become established, it would continue to grow connecting additional 
multi-storey buildings along Airport Road.  

Map # Load Description Visited ? Heating Load (kW) Cooling Load (tons)

1 Hilton Garden Inn yes 825 250
2 Marriott Fairfield Inn & Suites no 600 200
3 Hampton Inn & Suites yes 400
4 Airway Center yes 1,400 800
5 Hilton Airport Hotel yes 1,600 570

4,825 1,820
6 Holiday Inn no 1,400 360
7 Westin Bristol Place yes 1,600 290
8 Quality Suite Inn yes 900 310
9 Travel Lodge yes 600 310
10 Courtyard by Marriott no 2,100 590
11 Toronto Marriott Airport Hotel yes 2,400 650

9,000 2,510
26 Chase Bank Building yes 200 110
27 Orlando yes 400 130
28 Four Points Sheraton no 500 130
29 Ontario General Contractors no 400 230
30 Comfort Inn no 400 100

1,900 700
33 Cott Beverages yes 1,200 110
34 Winner Offices no 700 260
35 International Center yes 500 760
36 Booth Centennial yes 4,200 560

6,600 1,690
22,325 6,720

Subtotal 1A

Subtotal 1

Subtotal 2

Subtotal 3
Total  
Table 3 Estimated Heating and Cooling Loads by Phase 

The feasibility of connecting prospects east of Mimico Creek, Figure 2 #’s 12 through 23 would 
require a special investigation of the issue of using the bridge(s) as pipe supports.  This might 
be feasible as an eventual system expansion provided Phase 1 was established. 

The possibility of serving additional buildings on airport property, i.e. south of Airport Road, not 
already served by the proposed system could be investigated later if a core DES became 
established.   

2.2 Load Diversification Factor 
A DES will normally have a lower thermal peak than the sum of the individual buildings’ thermal 
peaks. This is due to the fact that individual buildings reach their respective thermal peaks at 
different times during the day.  This is known as load diversification.  The mix of different 
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building types normally contained within a DES requires consideration of load diversification in 
sizing the production plant and distribution system.  

It is estimated that the diversification for this system will be 85%.  In other words, the peak load 
of the system will be 85% of the total connected (contract) load, approximately 19 MWt for 
Phases 1, 2 and 3 and 12 MWt for Phase 1.  If verified, the diversified system load of 12 MWt 
for Phase 1, or even about three-quarters of it, would represent a sufficient size to be a viable 
DES.  It would be larger than many of the hot water district heating systems in Canada.  

The business case will be developed using these peak demands and the estimated building 
loads for Phase 1. 

3 Energy Sources 

3.1 Description of the Appropriate Type of DES 
It is proposed that the DES supply heating only, and not cooling, as the prospective customers 
are all existing buildings.  There is no opportunity to save customers the capital cost of cooling 
systems, which is the main advantage of district cooling in Canada.  

3.2 Energy Source 
A variety of energy sources are used in DES.  Appendix C provides a general overview of some 
types of sources that have been used in DES built recently in Canada.  It is FVB’s opinion that 
the most practical sure energy choice for a new DES in the Pearson area in the near future 
would be natural gas and electricity. 

Whereas biogas from anaerobic digestion is expected to be produced at the City of Toronto 
Disco Road Transfer Station (TS) only 1-2 kilometres from the envisaged Energy Centre, it is 
understood that this biogas is all committed to be upgraded for pipeline gas (a.k.a. green gas) 
under an arrangement with Enbridge.  If for any reason it turns out that sufficient biogas 
becomes available from Disco TS, it might be a source for the DES. 

One of the advantages of DE is that it is able to switch fuel sources more easily than individual 
buildings.  

3.2.1 Potential Energy Sources Investigated 
Three existing Cogeneration Plants had been included in the scope of work as potential energy 
sources to be investigated: owned by (1) Magellan Aerospace, (2) Trans-Alta and (3) the GTAA.  
Owners or operators of each of these facilities indicated that their plant cannot be relied on to 
serve as an energy source for the envisioned DES. 

Magellan Aerospace and Trans-Alta 
Magellan Aerospace indicated that their plant would not be available to supply a DES and 
Trans-Alta responded that their plant uses all of its steam production internally. 

GTAA CUP 
The GTAA CUP has four steam boilers, each 65,000 lbs/hr capacity (a total of approximately 76 
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MWt) and the heating load has been reported to be approximately 29 MWt5

3.2.2 Proposed Energy Centre  

.  The GTAA 
indicated that firm capacity from the CUP could not be committed for the DES because the CUP 
capacity is reserved for future airport expansion. The CUP has an associated Cogeneration 
Plant with the capability to extract steam for heating purposes. The GTAA advised it would not 
be prudent to base the business plan on an assumed supply from the Cogeneration Plant 
because of both the uncertain value of electricity in future and other uncertainties impacting the 
availability of steam. A more detailed description of the operation of GTAA’s CUP and 
Cogeneration Plant is found in Appendix D.  

As the availability of energy from existing sources is unlikely under current conditions, it is 
proposed that the base case of the business plan for the DES be a new Energy Centre on a 
vacant parcel of land on Elmbank Road, across the street from the CUP.  If the DES becomes 
established it is possible that a supplementary supply arrangement may be developed from the 
GTAA cogeneration plan. 

The initial design criteria for the Energy Centre would be to meet the diversified peak demand in 
Phase 1, i.e. 12 MWt.  Allowing for one redundant boiler in accordance with the “N+1” reliability 
criterion, the recommended heat generation capacity consists of four 4 MWt boilers.   

If the project proceeds with no early prospect of heat supply from an external source, it is likely 
that an appropriately sized CHP unit, approximately 4 MWe, would be added provided that a 
suitable contract could be arranged with the Ontario Power Authority. 

The DES would also generate electricity as a by-product, using the CHP.  The electricity would 
be partly consumed in the Energy Centre, but most would be injected into the local electricity 
distribution system.  This is a form of Distributed Generation (DG) (i.e. electricity generation 
connected to a local distribution system not to the province-wide transmission system).  It will 
ease congestion on the transmission system and reduce losses on both the transmission and 
distribution systems.  The CHP unit would be capable of operating in island mode to keep the 
Energy Centre in operation in the event of a grid outage.  There might be some reliability benefit 
to the airport to also include the CUP in this island. 

Table 4 identifies the size and number of the major equipment for Phase 1 to serve a diversified 
heating load of 12 MWt.  Additional 4 MWt boilers would be added to meet additional load as 
required. 

Major Equipment Size Number 
Hot Water Boiler 4 MWt 4 

Engine Generator 4 MWe 1 
Heat Rejection from CHP 4 MWt 1 

Table 4 List of Major Equipment 

The initial site selected for the proposed Energy Centre is on the vacant parcel of land on the 
east side of Elmbank Road, directly across the street from the CUP that supplies heating and 
cooling to the airport. 

                                                
5 Report on Feasibility of Connecting the Central Utility Plant to Terminal Three, H.H. Angus, November 
27, 2008. 
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A conceptual layout of this standalone Energy Centre and site location is shown on a drawing in 
Appendix E.   

4 Distribution  

4.1 Introduction 
Hot water will be produced at the Energy Centre and supplied through the distribution piping 
system (DPS) also referred to as the “primary side”.  The DPS flows are varied based on the 
differential pressure (∆P) readings at the building Energy Transfer Stations (ETS).  This ensures 
that adequate flow is maintained to all buildings in the system.   

Hot water distribution pipes are comprised of supply and return pipes of the same diameter. 
Generally, pipes are run in a side-by-side configuration. In most cases, distribution piping will be 
installed under roads and streets, sidewalks and green spaces using open trench construction 
methods.  In some instances trenchless technologies might need to be employed. This will be in 
cases where the distribution lines come into conflict with other utilities or a section of street is 
congested with utilities. 

Typical piping will be installed with approximately 900 to 1,200 millimeters (mm) of cover. The 
distribution network will be designed to have a minimum cover of 600 mm over the distribution 
pipelines. The actual amount of cover may vary throughout the network and will depend on 
utility conflicts and distribution servicing requirements. 

4.2 Distribution Network Pipe Routing and Sizing  
FVB has prepared a preliminary distribution-piping concept including: routing and sizing to 
provide heating services to the targeted buildings.  Lines are sized to accommodate the full 
development as identified in the load tables included in Section 2: Customer Demand.   

It is assumed that all the required heat would be supplied from the Energy Centre, and the 
preferred routing has been identified by FVB, as shown on the drawing included in Appendix F.    

The proposed DPS has approximately 3.2 trench kilometres of supply and return pipe, including 
branch lines to customers, ranging in size from 300 mm (approximately 12 inches) internal 
diameter (which would be approximately 16 inches including insulation) exiting the Energy 
Centres down to 150 mm at the far end of the line and 80, 100 or 125 mm branch lines to 
customers.  

More scrutiny of the streets is required before determining final route plans.  This would have to 
be done in close cooperation with the local authorities and other utilities.  

4.2.1 Design Criteria for Medium Temperature Hot Water (MTHW) Distribution Piping 
System 

The distribution system must be capable of handling the required flow, at the required 
temperature and pressure drop, to maintain the system energy load demand.  System 
diversification factor is 85 percent on the overall building loads.  Design criteria for DPS are 
listed in Table 5.  The maximum supply temperature is conservatively set at 120°C to allow for 
connection of some older buildings, which may require 80°C secondary supply temperature, 
subject to more detailed consideration.  

The system would be operated at as low a temperature as possible to maximize the efficiency of 
the Energy Centre and reduce distribution losses.  
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Design Parameters  MTHW 

Pipe Velocities: 
Buried Mains & Mains in Tunnels 

Max. Water Velocity in Service Lines 

 

2 – 5 m/sec 

3 m/sec 

Temperatures: 
Max. Supply Temp. 

Min. Supply Temp. (Off Peak) 

Max. Return Temp. 

Min. Return Temp. 

 

120°C 

75°C 

75°C 

45°C 

System Design Pressure 1600 kPa  

System Test Pressure 1.5 x  Design Pressure 

Minimum Trench Slope for Drainage 0.5% 

Table 5 DPS Design Criteria 

4.2.2 Material 
The DPS shall be installed as a fully welded and bonded system in which the steel carrier pipe, 
insulation and outer casing are bonded together to form a solid unit. This solid unit when buried 
is completely sealed from soil and water ingress and hence provides superior longevity and 
performance. It is critical for reliability that owners procure from suppliers of complete buried 
systems rather than attempting to assemble components from multiple suppliers to provide a 
completely sealed system. 

The system consists of a steel carrier pipe, polyurethane foam insulation with integral copper 
leak detection alarm wires, and an outer casing of high density polyethylene. The system shall 
be designed such that the expansion movements of the steel carrier pipe are transferred to the 
outer casing via the foam insulation. The elements of the bonded pipes shall be manufactured 
to expand and move together. The movements are restricted by the friction between soil and 
jacket pipe, which acts as the anchorage for the pipe system. Generally external anchors are 
not required.  Expansion is allowed for, as determined by the stress analysis. 

4.2.3 Vents and Valves  
In the majority of cases direct buried valves and vents will be installed in the heating distribution 
system. These will be operated through risers and valve boxes set at street level. Valve 
chambers will be designed and installed as necessary at strategic locations to house the larger 
isolation valves. Drains and vents will be installed either at the valve chambers or at separate 
purpose built chambers as necessary within streets and sidewalks. The vaulted chambers may 
be constructed in place using reinforced precast concrete units or high density polymer 
concrete. All manholes will have person access for operation, maintenance and repair. 
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4.2.4 Trench Details  
Open trench width is dependent on the pipe size, but for a common size of 150 mm (Nominal 
Pipe Size 6”) heating carrier pipes, the trench width will be a maximum of approximately 1,280 
mm (50”).  Trench cutbacks in unpaved areas are based on a 1:1 slope for depths greater than 
1.0 metre, or as required by local regulations or procedures. 

Native soils, if suitable, will be returned and compacted in the trench to complete filling up to the 
underside of the roadbed.  Trench construction and all work within the streets will conform to 
City and/or Regional requirements. Generally, all reinstatement is to an “as was” condition 
and/or to meet adjacent conditions. 

4.2.5 Communication Cable System  
The Communication Cable System will provide the communication link between each building 
and the Energy Centre.  This will allow remote supervision; control and metering of each ETS, 
as well as Variable Frequency Drive (VFD) pump control via ∆P sensors at the furthest points in 
the distribution system. 

4.2.6 Leak Detection System  
The leak detection system detects moisture in the insulation based on a change in conductivity 
of the insulation. Two non-insulated wires are supplied in each component’s polyurethane 
insulation of the prefabricated piping system. Each component wire is connected and the 
system is linked to a central monitoring device. 

The results discussed in Section 2: Customer Demand have been used to prepare a conceptual 
design of the DPS.  We cannot presume that the GTAA CUP will be a supplementary energy 
source, but it is a good candidate and centrally located with respect to the customers.  
Fortunately there is vacant land on the east side of Elmbank Road, i.e. in between the CUP and 
prospective customers #’s 1, 2 and 3, just across the street from the CUP, which has been 
designated by Partners in Project Green for the Energy Centre.  

The intent would be to construct a new Energy Centre on this site that might be eventually 
connected to the CUP, with consequent improvement in reliability for both.   

If there was any district cooling component, which at this time seems unlikely, possibly limited to 
only the Airway Centre, the recommended distribution medium for commercial district cooling 
systems is chilled water supplied at temperatures ranging from 4 to 8 °C (re-set according to 
outside air temperature) and controlled to achieve a return temperature of 14 °C.  This 
temperature profile is compatible with standard building HVAC systems.  The ΔT of 10 °C on 
peak reduces piping and equipment sizing.  Until confirmed through specific commitments with 
the Airway Centre, it will be assumed that there will be no cooling component to the project in 
the foreseeable future. 

4.3 Energy Transfer Stations 
The DPS would deliver hot water and chilled water to the ETS located in the basements of each 
customer building.  The ETS, although located in the customer building, would be owned and 
operated by the DES.  

The components of an ETS include: 

Separate heat exchangers (HX’s) for domestic hot water (DHW) and space heating  
Primary piping to connect the HX’s to the branch lines of the DPS  
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Shut-off valves on the primary piping 
Controls, including electric operated control valves, to regulate flow required to meet the building’s 
energy demand and maintain the DES return temperatures 
Thermal Energy Meters 
Short lengths of secondary piping with secondary side temperature instruments 
Miscellaneous fittings such as vents, strainers and thermo-wells for the energy meter and 
temperature instruments 

DHW at 60°C would be required by plumbing codes to prevent growth of Legionella bacteria 
since it is known that hot water storage tanks are incorporated in the secondary system of some 
of the potential customers.  This requires 65°C on the primary side.  It would be preferable to 
omit hot water storage tanks and supply DHW at a lower temperature, but this is a decision that 
must involve the building HVAC engineers.   

The hot side inlet temperature for space heating could go as high as 120°C from a regulatory 
design perspective.  However, the system would be operated at as low a temperature as 
possible (minimum 65°C due to DHW requirements).   

The ETS will occupy approximately 20% of the space that would be required by equipment 
serving the same functions in BaU.  The rest of the HVAC system would be essentially the 
same in BaU, except for some relatively minor changes to ensure good ΔT, which is important 
to achieve design capacity of the DES. 

4.3.1 Metering 
The thermal energy meters (TEM) are an important component of the ETS.   

All TEM used in the ETS comply with the Canadian Standards Association (CSA) heat metering 
standard (CSA C.900), as may be amended or replaced from time to time.  CSA C.900 is 
currently an adaptation of European Standard EN1434 with Canadian deviations. 

The energy meter will collect data on: 

Cumulative volume in cubic meters (m3)  
Cumulative energy in MWht  
Thermal power demand in kWt  
Flow rate in m3/hour  
Supply and return temperatures  
Temperature difference (∆T) 

The data from each meter will be transmitted periodically to a central DES computer.  This data 
will be used for billing and trouble-shooting.  Data from ETS instruments can be shared with 
building automation systems if desired.  

In many cases, the scope of work of a DE piping contractor will include installing branch lines to 
just inside the basement walls.  The pipes are capped and left for the ETS mechanical 
contractor to connect to the ETS.  The ETS installation contractor is normally employed by the 
DES owner who will own, operate and maintain the ETS.  Therefore, appropriate easements 
and protocol for the ETS installation and operation would be part of the Energy Service 
Agreement.    

The scope of work for the ETS installation contractor in recent projects has included short 
lengths of piping on the secondary side of the heat exchanger to accommodate instrumentation 
essential to the control of the ETS.  The building mechanical contractor, employed by the 
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building developer, then connects the building heating and, if applicable, cooling systems to 
these stubs of secondary piping.   

The location of, ensuring access to install and the requirements for the ETS all demand close 
cooperation between the DE consultants, DE contractor, and the building engineers and 
contractors.  For example, the building architects are often interested in the dimensions of the 
ETS.   

A process schematic of a typical ETS is shown in Appendix G.  Further details of construction 
and operations are outlined in the following paragraphs. 

4.3.2 General 
Each building will be connected to the distribution system indirectly through an energy transfer 
station (ETS).   

The purpose of the ETS is to transfer the energy transported from the Energy Centre through 
the distribution piping network to the customer via heat exchangers to satisfy the building’s 
heating needs.  The building heating system design for new buildings is open to the designer as 
long as the system meets the basic requirements of the DES. 

4.3.3 ETS Basic Equipment  
An energy transfer station is made up of heat exchanger(s), isolation valves, strainers, control 
package – including controller, control valve(s), temperature and pressure sensors, and energy 
metering package – including flow meter, temperature transmitters, and energy calculator. 

The thermal capacity delivered to each customer is controlled by modulating motorized control 
valve(s) located on the distribution system side (or primary DH side) of the energy transfer 
station.  The DH system will employ a flow and supply water temperature strategy that will vary 
both parameters based on outside air temperature and load demand.  The actual load delivered 
to each customer is controlled by modulating motorized control valve(s) located on the 
distribution system side (or primary DH side) of the energy transfer station.  This variable flow 
and temperature reset strategy will aid in maximizing the efficiency of the entire system.   

4.3.4 ETS Design Criteria  
Design criteria for ETS are listed in Table 6. 

Design Conditions  ETS 

Temperatures: 
Max. DH Supply Temp.6

Min. DH Supply Temp. (Summer) 

 

Max. DH Return Temp. (New Buildings) 

Max. DH Return Temp. (Existing Buildings) 

 

120°C 

65°C 

55°C 

75°C 

                                                
6 Temperatures will be reset based on outside air temperature (OAT) for energy conservation purposes. 
The coolest water possible will be delivered to the customer that will still meet the customer’s heating 
criteria and needs.   
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Max. Customer Supply Temp. 

Max. Customer Return Temp. 

Max. Customer Domestic Hot Water Supply 
Temp. 

 

75°C 

50°C 

60°C  

 

Pressures: 
DH System Design Pressure 

ETS Primary Side Operating ∆P 

 

Customer Side Design Pressure 

Customer Side Operating ∆P 

System Test Pressures 

 

1600 kPag 

150 - 1000 kPad 

 

≤1600 kPag 

As required 

1.5 x  Design Pressure 

Table 6 ETS Design Criteria 

4.3.5 ETS Location and Configuration 
The DES system has to be sufficiently pressurized at the EC to overcome the elevation 
difference in the system and to avoid boiling (or flashing) from occurring at the high points.  In 
addition, some further margin is required to minimize the effect of operating disturbances, such 
as cavitations and pressure surges (i.e. transient pressures).  Increased static pressure 
requirements will limit the maximum allowable dynamic pressure in the system set by the design 
pressure of 1,600 kPa, effectively imposing unnecessary limitations on the system capacity.  
Thus, it is recommended to install ETS’s at the basement or ground floor level to ensure that the 
building elevations to do not put unwanted static pressure limitations on the system.  

New buildings should allocate space in a basement level mechanical room for the ETS 
equipment. 

Series or cascading of the space heating heat exchangers and domestic hot water (DHW) heat 
exchangers should be considered where beneficial to improve the return water temperatures.  
This is generally only applicable for buildings with large coincidental usage such as multi-story 
residential and hotels, and only when configured as an instantaneous DHW system.  The 
criteria for each type of connection to be used are to be established at the design stage.   

4.3.6 Heat Exchangers 
Brazed plate heat exchangers are recommended for space heating, and double-wall plate & 
frame are recommended for domestic hot water applications.  The double-wall design will 
prevent any possible cross-contamination between the district and building sides.  

The heat exchangers would be selected based on the above design criteria and allowable heat 
exchanger pressure drops specified by the design engineers.  

The minimum DH supply temperature is limited to 65°C in summer in order to meet the 
requirements of the domestic hot water systems whose storage tanks must be maintained at 
minimum 60°C to prevent bacteria growth (i.e. Legionella) in the system.  With an instantaneous 
domestic hot water design with continuous recirculation, it is possible to lower the supply 
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temperature by 5oC to 10oC since the storage tanks should not be required with this 
configuration; however, this would be an issue to discuss with the hotel operators, who may 
have a strong preference for retaining their DHW storage tanks.    

4.3.7 Control & Energy Metering 
Each ETS will have control and metering devices to measure continuous thermal energy usage, 
and to maintain proper temperature relationships between the DH system supply and each 
building.  The energy usage is calculated by the energy meter based on input from the flow 
meter and the two matched pair temperature sensors.  The energy meters must meet any 
relevant thermal metering standards such as CSA C900 and EN1434.   

4.3.8 Piping  
The district heating (primary) side shall be an all-welded piping system in accordance with ANSI 
B.31.1 and CSA B51. The building (secondary) side piping shall be a welded system in 
accordance with ANSI B.31.9.  If grooved piping is used in the existing building secondary 
systems, it can be used as an acceptable alternate. However, it is recommended that all risers 
be welded for maximum system integrity. 

5 Financial, Environmental and Social Analysis 

5.1 Business-as-Usual Analysis 
The Business-as-Usual (BaU) costs of self-generation of heat in the prospective customer’s own 
facilities have been estimated for each of the Phase 1 prospects and are documented in 
Appendix B customer by customer.  A summary is tabulated in a worksheet that is also included 
in Appendix B.  The total BaU is used as a basis for designing the service rate structure as 
outlined in the Business Model Section of this Report. 

The aggregate BAU costs for all of the 11 designated potential customers are shown in Table 7.  
The costs are shown in constant 2011 dollars and will be assumed to escalate at 3% per year 
for the purpose of the financial projections.   

The fuel cost is calculated from a forecast7 of natural gas commodity prices in 2015, assumed to 
be the first year the DES would be in-service, specifically $5.46/MMBtu8 (in 2011 $) at AECO-
C9

Clearly, the total cost of heating is much more than just the cost of fuel, although the other 
elements are always more difficult to establish.  The operation and maintenance cost is the sum 
of many relatively minor expenses, but also includes the time of the building operators and 
managers. 

.  Estimated transportation and distribution (T&D) charges were added.  The T&D estimate of 
$2.96/GJ in 2011 $ was based on a recent rate calculation for a similar sized commercial 
building using the Enbridge Rate 100.  Average seasonal conversion efficiency of 60% is 
applied to the delivered cost of gas to estimate the cost of thermal energy, which is preferably 
expressed in $/MWht by multiplying $/GJ by 3.6. 

                                                
7 Sproule forecast as of September 2011 
8 1 MMBtu = 1.055 GJ 
9 A hub in Alberta often used as a gas commodity price reference location 
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Provision for replacement capital is the most prone to debate, as it is derived from several 
parameters all of which are subject to question, (1) which equipment needs to be replaced, (2) 
when, (3) how much will it cost at that time, including escalation, and, (4) how much should be 
allowed each year to provide for that future outlay, given interest rates expected to be earned by 
reserve fund investments. 

Cost Element 
Total  Cost 
$ per year 

Average Unit 
Energy Cost 

$/MWht 
% of total 

Fuel $1,371,800 $48.81 65% 

Operation and Maintenance $260,200 $9.26 12% 

Provision for Replacement Capital  $487,000 $17.33 23% 

Total $2,119,000  $75.40 100% 

Table 7 BaU Cost Summary 

The BaU cost of this group of customers is lower that it would be for new buildings, as the 
customers have already made investments in heating equipment.  The overall system revenue 
prospect would be improved to the extent any new development is planned on one or more of 
the three development parcels; specifically, those parcels that are near the DPS route, as 
shown in Figure 2, on the north side of Airport Road, just west of Highway 409, currently used 
by Park n’ Fly and two on the east side of Carlingview, just north of Dixon, including the site of 
the former Regal Constellation Hotel. 

The positive impact of a major new development might be such as to trigger reconsideration of 
this DES project should it have been shelved in the meantime. 

5.2 Conceptual DES Cost Estimates  
Conceptual capital costs have been developed for each of the three DES sub-systems based on 
FVB’s cost database from recent, similar projects for heating and cooling. 

DPS and ETS capital cost estimates for Phases 1, 2 and 3 for heating and cooling were 
provided in the mid-project review Technical Memo, which is attached to this report in Appendix 
I.  These estimates were theoretical because of incomplete knowledge about prospective 
customers, and particularly low expectations of the prospects for selling cooling to this set of 
customers.  They already have cooling systems installed and district cooling is mainly a capital 
play in Canada, not an energy play. 

A condensed summary of the DES capital costs for heating only in Phase 1 is given in Table 8 
with further breakdown in following subsections.  All estimates are in 2011 dollars.  These 
estimates are made using FVB’s proprietary DES costing models that are regularly updated with 
actual costs from recent construction work awarded or completed. 

System Capital Cost Estimate M$ 
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Building Modifications (11 buildings) 1.1 

Energy Transfer Stations (11, totalling 14 MWt) 2.5 

Distribution Pipe System (3.2 trench km, 14 MWt) 7.8 

Energy Centre (without CHP) (16 MWt HW Boilers) 5.9 

Total Phase 1 DES (without CHP) 17.3 

CHP Facility (4 MWe/4MWt) 10.9 

Total Phase 1 DES (with CHP) 28.2 

Table 8 Capital Cost Estimate Summary 

5.2.1 Energy Transfer Stations 
Tables 9 and 10 provide conceptual cost estimates for the ETS and service piping to supply 
heating to Phase 1A and the balance of Phase 1. 
Pearson Eco Business Zone - ETS Cost Estimate Heating
Phase 1A ($)
4800 kW of heating

Owner Supplied
Heat Exchangers $117,000
Isolation Valves $18,300
Controls & Metering $153,800
Additional Primary & Secondary Piping Modifications $0

Owner Supplied Subtotal $289,100

Contractor Supplied
Mechanical & Electrical Material and Installation $519,900

Contractor Supplied Subtotal $519,900

Construction Soft Costs
General Contractor Overhead and Profit Included
Construction Management and Supervision 4% $32,400
Provincial Sales Tax 0% $0
Goods & Services Tax 0% $0
Harmonized Sales Tax 13% $105,200

Subtotal Construction $137,600

Owner's Soft Costs
Engineering (Design, Construction and Commissioning Support) 15% $142,000
Contingency 10% $94,700

Subtotal Owner's Soft Costs $236,700

Total ETS Cost (w/o Taxes) $1,078,100
Total ETS Cost (w/ Taxes) $1,183,300  

Table 9 CCE for ETS Phase 1A 
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Pearson Eco Business Zone - ETS Cost Estimate Heating
Balance fo Phase 1 ($)
9,000 kW of heating

Owner Supplied
Heat Exchangers $114,700
Isolation Valves $23,200
Controls & Metering $136,300
Additional Primary & Secondary Piping Modifications $0

Owner Supplied Subtotal $274,200

Contractor Supplied
Mechanical & Electrical Material and Installation $644,900

Contractor Supplied Subtotal $644,900

Construction Soft Costs
General Contractor Overhead and Profit Included
Construction Management and Supervision 4% $36,800
Provincial Sales Tax 0% $0
Goods & Services Tax 0% $0
Harmonized Sales Tax 13% $119,500

Subtotal Construction $156,300

Owner's Soft Costs
Engineering (Design, Construction and Commissioning Support) 15% $161,300
Contingency 10% $107,500

Subtotal Owner's Soft Costs $268,800

Total ETS Cost (w/o Taxes) $1,224,700
Total ETS Cost (w/ Taxes) $1,344,200  

Table 10 CCE for ETS Balance of Phase 1 

The following notes relate to the ETS capital cost estimates. 
Notes:

1.
2.

3.
4.
5.
6.
7.
8.
9.

10.
11.
12. Airway Centre is consideredto be comprised of four (4) buildings (4 ETSs).

ETS Cost reflects an in-direct connection based on 30°C district heating differential temperature.
ETS Cost reflects an in-direct connection based on 8.3°C district cooling differenital temperature.
Pricing is based on calculated peak loads for heating as shown in the load table.
Estimate of 13% HST included in preliminary capital costs.
Communication cable, material and installation from mainline in street to building wall not included in pricing.   
No cost allowance for secondary modifications/pipe risers to boiler rooms.

ETS Costs reflects primary side with secondary side modification EXCLUDED.  1 ETS per building
Pricing assumes sufficient floor space in a ground or basement level mechanical room and limits the ETS 
location to a maximum of 10 m. from an outside wall.
The cost estimates provided are Class C and thus are preliminary.
Pricing reflects 1 heat exchanger at 120% for heating and 1 heat exchanger for DHW and cooling respectively.
Pricing reflects a combined commercial control system and metering.

 
 

5.2.2 Distribution Piping System 
Tables 11 and 12 below provide conceptual cost estimates for the DPS for Phase 1A and the 
rest of Phase 1. 
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Heat ing

($)
Dist ribut ion Piping

Mechanical - Material & Instal lat ion 1,950  m $1,740,000
Civi l  - Excavat ion, Backf i l l  & Reinstatement 1,950  m $1,451,000

DPS Subtotal $3,191,000
Construct ion Sof t  Costs

Contractor Admin., Bonding, Insurance & OH&P 15.0% $479,000
Construct ion Management  & Supervision 3.0% $96,000
Construct ion Change Allowance 2.0% $64,000
Provincial Sales Tax 0.0% $0
Goods & Services Tax 0.0% $0
Harmonized Sales Tax 13.0% $415,000

Construct ion Sof t  Costs Subtotal $1,054,000
Owner's Sof t  Costs

Engineering (Design & Construct ion Support ) 8.0% $340,000
Cont ingency (Design & Pricing) 10.0% $424,000

Owner's Sof t  Costs Subtotal $764,000

Phase 1 DPS Total $5,009,000
Phase 1 DPS Total w /o taxes $4,594,000

Phase 1A: 

 
Table 11 CC for DPS Phase 1A 
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Heat ing
($)

Dist ribut ion Piping
Mechanical - Material & Instal lat ion 1,240  m $922,000
Civi l  - Excavat ion, Backf i l l  & Reinstatement 1,240  m $841,000

DPS Subtotal $1,763,000
Construct ion Sof t  Costs

Contractor Admin., Bonding, Insurance & OH&P 15.0% $264,000
Construct ion Management  & Supervision 3.0% $53,000
Construct ion Change Allowance 2.0% $35,000
Provincial Sales Tax 0.0% $0
Goods & Services Tax 0.0% $0
Harmonized Sales Tax 13.0% $229,000

Construct ion Sof t  Costs Subtotal $581,000
Owner's Sof t  Costs

Engineering (Design & Construct ion Support ) 8.0% $188,000
Cont ingency (Design & Pricing) 10.0% $234,000

Owner's Sof t  Costs Subtotal $422,000

Phase 2 DPS Total $2,766,000
Phase 2 DPS Total w /o taxes $2,537,000

Balance of  Phase 1: 

 
Table 12 CCE for DPS Balance of Phase 1 

The following notes relate to the DPS capital cost estimates. 

Notes:

7)    Est imate provided is prel iminary and based on FVB drawings. 

1)    Shoring t rench box al lowance included for t renches deeper than 1.2 m.
2)    Trench depth al lows for 1200 mm cover to top of  pipe.

3)    Cost  per meter includes material supply, mechanical instal lat ion and all  civi l  works.  No allowance for of fsite 
haulage/U-f i l l  backf i l l .
4)    Price includes for supply and return l ines.
5)    Mechanical and civi l  costs include al lowance for mobil izat ion, special ist  subcontractors, bonding and insurance.
6)  Cost  does not  include soil  remediat ion or costs related to obtaining right-of -ways/easements etc.

 
 

5.2.3 District Energy Centre 
Table 13 provides a conceptual cost estimate for the standalone heating plant, including CHP. 
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PPG - Standalone DE plant
Energy Centre Per Service Instal led Totals

Capacity ($)

CHP Genset
Architectural/Civi l /St ructural 215 m2 $436,000
Electrical Instal lat ion 5,529 kVA $2,326,000
Mechanical Instal lat ion $2,292,000
Major Equipment $3,277,000
Contractor's Admin, OH&P, etc. $795,000

Subtotal Construct ion $9,126,000
Sof t  Costs

Engineering $895,000
Cont ingency $913,000

Sof t  Costs $1,808,000

TOTAL - CHP $10,934,000

Heat ing Plant
Architectural/Civi l /St ructural 444 m2 $1,074,000
Electrical Instal lat ion $487,000
Mechanical Instal lat ion $1,657,000
Major Equipment $1,224,000
GC Admin, OH&P & PST $463,000

Subtotal Construct ion $4,905,000
Sof t  Costs

Design $515,000
Cont ingency $491,000

Sof t  Costs $1,006,000

TOTAL - Heat ing Plant $5,911,000

Phase I

 
Table 13  CCE for Energy Centre, including CHP 

5.3 Financial Projections  
Projections of capital expenditures and revenue and expenses are documented in the form of 
pro formal financial statements in Appendix H and the project viability implications and 
sensitivities are discussed more fully in Section 8, Business Model Report. 

5.4 Social Analysis 
The development of a district energy system is more capital intensive than the business as 
usual alternative, most of which will stay within the local economy. The proposed system also 
includes the local generation of electricity through the CHP which will avoid the payment for 
electricity that is generated and distributed from outside the local economy. The net present 
value of the district energy system to the local economy is estimated to be $15 million from the 
construction of the system and a further $26 million in avoided spending on energy from outside 
of the local economy evaluated over a 30-year time frame. 
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5.5 Environmental Analysis 
The greenhouse gas emission reductions as a result of generating heat for the designated 
Phase 1 buildings in more efficient boilers by the DES is estimated to be 2,300 tonnes per year 
without CHP and 3,600 tonnes per year with CHP, assuming 2,200 run hours per year for the 
CHP Facility. 

The reduction achievable with CHP would be higher in the event market conditions allow for 
more run hours. 

The estimates of greenhouse gas emissions with CHP allow nothing for possible displacement 
of higher emitting central electricity generating technologies.  The estimate simply assumes that 
a mix of generating technologies would be displaced having approximately equivalent 
greenhouse gas emissions per unit of electricity delivered to the same point on the distribution 
system (taking into account losses) as the CHP Facility.  This is an imprecise assumption, and 
possibly conservative; a different protocol for this calculation could be used, but its validity 
would be questionable due to a fundamental lack of empirical data.  

This protocol is used in view of uncertainties created by the evolution of the electricity supply 
mix, e.g. planned shut-down of coal-fired generating stations in Ontario.  Whereas in previous 
years the percentage of hours that coal-fired generating stations acted as the marginal resource 
could be gauged from reports of the OEB Market Surveillance Panel this source of information 
will no longer be directly useful in that way.  It is believed that grid electricity will long continue to 
be based on coal at the margin due to the interconnection of Ontario with neighbouring States.  
However, as yet it is not obvious how this could be quantified for the purpose of greenhouse gas 
reduction calculations.  

6 Ownership and Operational Structure 

6.1 Possible Ownership Models for DES Development in Pearson Area 
This section discusses characteristics of possible ownership models for development of a DES 
in the Pearson Eco-Business Zone: 

Precedents and lessons from recent Canadian experience   
The potential role of the municipalities 
The potential role of the GTAA 
The potential role of Enbridge 

There are likely other DE opportunities in the Pearson Eco-Business Zone, whose chances for 
serious consideration would be improved if an initial DES could be successfully developed in the 
area under consideration in this study.   

The comments in this report are intended, in principle, to apply to any possible scenarios 
regarding these other opportunities:  

A single DES utility in all locations   
One DES utility for some of the sites and separate entities for others  
Separate DE utilities for all sites  
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6.2 Precedents and Lessons from Recent Canadian Experience 
Appendix J summarizes research into the Canadian experience of DES. The research shows 
that municipalities have played a key role in all utility DES started in Canada over the past two 
decades, including total or majority ownership in most.   

There are several precedents for a separate DES corporation that could potentially be owned by 
the City of Mississauga, the Region of Peel or the City of Toronto, possibly with a minority 
operating partner and with funding assistance from senior levels of government.  Since the 
study area straddles Mississauga and Toronto, perhaps a partnership of the two cities would be 
appropriate, or the Region of Peel and Toronto.  Consultations should also be held with 
Enersource Hydro Mississauga and Enbridge. 

It is less likely, although possible, that other parties could play a larger role in developing DE in 
the Pearson Area.  Regardless of which party eventually takes the lead role in developing the 
DES, further progress in project definition will be required and Partners in Project Green may be 
the most suitable vehicle to manage that work on behalf of the owner (but it will be important for 
customer confidence that there is an owner!). 

The most important step would be to hold further consultations with potential customers and 
with land owners of potential new development sites and with the local utilities.  These would all 
be stakeholders, even if not owners.  The possible involvement of local DES operators 
(Enwave, Corix or Markham District Energy) may also be explored.      

Leadership by a local champion will be necessary to launch the DES; interest from a broader 
range of potential participants will tend to increase as each project becomes well defined and 
especially following commencement of operation. 

6.3 Potential Role of Municipalities 
Regardless of ownership involvement, the Municipalities would have an important role in 
planning and approvals for DE.  For effective implementation the cities and Region must assist 
in the coordination of the underground piping distribution system with other infrastructure.  The 
City will also have input on the site plan for the Energy Centre.  It may also be of mutual benefit 
for the DES to collaborate on fuel procurement with the cities, Region and GTAA.  

The location of the Energy Centres will be key decisions that the Municipalities can control 
through planning approvals.  Distribution pipe should be run mainly in the Municipal right of way 
and meet Municipal requirements in coordination with other infrastructure.  Even the energy 
transfer stations in buildings would be a point of interest for Municipal building permit approvals 
as Municipal staff must be satisfied with the heat sources for buildings.    

In fact, it is likely that development of a true DE utility will need significant leadership from 
Municipalities, which may involve taking an ownership position, especially in the early stages. 

6.3.1 Recommended Involvement of Municipalities 
Recommended involvement of the municipalities may include: 

1) Initiation 

Incorporation of the DE utility to create an identifiable entity that prospective customers can 
recognize as their future energy supplier  
Develop a detailed business plan to support procurement of private partners 
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Secure Memoranda of Understanding (MOU) with prospective customers that may help attract 
private interest in the DE utility 
Find an effective private owner/operators for the DE utility through a competitive process, preferably 
after an attractive opportunity has been defined, the offer in the RFP might include municipal share 
of risk and promises of senior government funding (e.g. Infrastructure Ontario, Build Canada, FCM)  

2) Sustaining 

Market DE as a desirable feature of the area 
Require that new buildings in the area be at least DE compatible (central hydronic heating and 
cooling with ground level connections, low internal supply temperature and high ∆T)  
Mandatory connection for new buildings should be viewed with caution as it has rate regulation 
implications; i.e. if connection is mandated, how can fair rates be ensured?  
Consider density bonusing for new buildings (developers allowed more height if connected to DE)  

The Municipalities could develop a DES utility through a subsidiary corporation in a similar way 
that the Town of Markham owns Markham District Energy.  A corporation is the recommended 
governance model to signal clear legal ability to conduct business including entering long-term 
contracts, negotiating business partnerships and incurring debt. 

The capital structure would be detailed following further definition of project scope and timing.  It 
would probably include equity and possibly loans from the Municipalities and/or partners as well 
as grants and loans from senior levels of government. 

Capital 
Cash flow management during the early stages of a DE project can be made easier under 
municipal ownership by grants and favourable loans, e.g. through the Federation of Canadian 
Municipalities and Building Canada Plan.  These grants and favourable loans can bridge the 
financing gap between what is generally needed for a DE start-up and what might be 
reasonably available on a commercial basis.  Grants and other assistance for infrastructure 
construction are generally more available for projects with municipal ownership. 

Part of the original capital commitment could be recoverable from contracted revenue from the 
first customer(s) that trigger(s) the need for construction to start.  Construction should not be 
planned until there is a significant customer commitment.  The balance would be at risk pending 
commitments from additional customers.  This risk has been faced by all DES serving new 
development areas as a large up-front investment must be dedicated to meet the needs of the 
first customer without knowing how long it will take to sell the remaining capacity.  The risk can 
be explored with sensitivity analysis and the results shared with potential partners and lenders 
during the course of detailed business planning and consultations. 

Operations 
Operation of the DES could be contracted out but it would be preferable to have a private 
partner bring the required DE operating and management skills.  As owners, they would be 
expected to operate efficiently and the investment would be more attractive for them.  

Since operations is a significant fixed cost it is often found that the early cash flow of a DES is 
greatly improved if the DES can be “bolted on” to an existing operation and thereby avoid the 
incremental cost of establishing a new operating organization.   
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Partnerships 
The contrasting experiences of Waterfront Toronto and TCHC suggest that the chances of 
successfully developing a partnership are improved with more project definition.  Such 
definitions could be made under the auspices of the Partners in Project Green and/or the 
Municipalities prior to incorporation.  Alternately, a corporation could be created initially with 
Municipalities as the sole owners but allowing for later entry of other participants. 

At some stage in its development the DES will become capable of operating without 
government assistance.  It may attain a de facto monopoly for heating as it may have become 
uneconomic to install additional gas distribution infrastructure in the some of the new DE 
development parcels.  At that time, the Municipalities would have the option of retaining 
ownership interest as a source of revenue or taking out some or all of the equity. 

6.3.2 Opportunities for Municipalities to Provide Services 
DE planning, engineering and marketing services are specialized activities and would probably 
be looked after by a combination of dedicated DES staff and consultants. 

The Municipalities could provide all the usual administrative services to the DES (legal, human 
resources, accounting, procurement, accounts receivable etc).  Whereas this might be helpful to 
the DES, it would only be a minor source of revenue for the Municipalities, since the size of DES 
envisioned in Phase 1 would not be a large business relative to the Municipality itself.  The main 
expenses of a DES are typically for input energy and debt service, not administration.   

Natural gas procurement may be an area where synergies could be useful as the relatively high 
volume of existing supply contracts to the Municipalities may support gas consultants and gas 
management strategies.  These contracts could benefit the DES, especially during its early 
stages of development while its own volume requirements would be low.  Conversely, in the 
longer-term, the DES may consume a significant volume especially if gas fired CHP is used and 
then the Municipalities may benefit from joint gas procurement with the DES. At some time, bio-
energy may be sourced from Municipalities waste management programs.  

6.4 Potential Role of GTAA 
The GTAA may play a role as energy supplier.  Since this is not the core business of the GTAA 
it would probably prefer a supporting rather than a leadership role in the project.  The DES must 
become established without assistance from the GTAA. 

6.5 Potential Role of Enbridge 
The business model for most district energy systems started in Canada is based on long-term 
contracts.  DE service pricing in British Columbia (BC) is based on rate regulation.  Enbridge is 
interested in investing in DE under a regulated price model. If regulation should materialize, 
Enbridge may be a potential partner.  Consequently the DES may have the option of being 
grand-fathered in the traditional long-term contract model or transition to the regulated model. 

6.6 DE Utility Regulation 
Rate regulation is a feature of the DE industry in BC. Regulation could be a net positive 
development for the prospects of DE development.  This is based on the reasonable 
assumptions that regulation would only occur:  

If there was a concrete example where a proponent lobbied for it    
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The regulatory rules were favourable for investment   
If any existing DES will have the option of being grand-fathered out 

Private investment should not be discouraged by regulation because a utility rate of return is 
only what should be expected for DE anyway.  Enbridge, Corix Utilities and others accustomed 
to working in regulated environments might be encouraged to commit substantial up-front 
investment in DE development, resulting in an overall positive economic impact in the Pearson 
Eco-Business Zone.  So this possibility should not be discouraged but neither should it be relied 
on.   

7 Risk, Regulatory & Financing Issues 

7.1 Risk Management Plan 

7.1.1 Introduction  
The following sections of the report outline risks involved in development of District Energy (DE) 
and recommend mitigation strategies. 

Certain risks with respect to planning, safety and the environment can be mitigated simply 
through compliance with By-Laws or regulations.  Others related to CHP depend on a detailed 
understanding of regulations as well as market rules.  Therefore, understanding of applicable 
regulations is an integral part of the overall risk management plan which is an essential 
component of the business plan for DE development. 

The various risks and related regulations are discussed below generally in the sequence in 
which they are commonly encountered during the course of DE project development: 

Planning 
Marketing 
Contracts and Pricing  
Safety 
Certificate of Approval 
Environmental Assessments – Provincial and Federal 
Other CHP Related Approvals and Issues 
Design 
Construction 
Operations   

7.1.2 Planning 
DE developers need to know that they will be able to obtain planning approvals required to 
implement a proposed project, and the expected timeline.  The following discussion highlights 
the key items that should be understood. 

Zoning 
The zoning By-Law dictates land use.  For any location, an Energy Centre (EC) may or may not 
be permitted and there may be restrictions, such as on the height of a stack or on outside 
storage (which could impact a biomass project).   

Whether an EC is regarded as an “industrial use” can depend on local practice or decisions.  
Industrial uses are sometimes not permitted in areas that include the type of buildings that are 
good candidates for DE service, i.e. multi-storey office and multi-unit residential buildings.  
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Conversely, industrially zoned areas often consist mainly of buildings that are not good DE 
prospects, such as single-storey warehouse type buildings and big-box stores.   

When the technical concept for the EC has been developed advice from local planning experts 
will be needed to determine whether zoning would permit the type of planned DE facility.  If not 
permitted, the next issue would be the least cost and shortest route to secure compliance, e.g. 
request for a change to the zoning By-Law, a minor variance, find a different site or modify the 
technical concept. 

Clearly, this is a strategic issue that needs to be addressed in the feasibility study, soon after 
the technical concept has been developed sufficiently to allow drafting a high-level description of 
the proposed EC. 

Development Permit and Building Permit 
The municipal planning process usually includes site control in the form of a Development 
Permit and a Building Permit. 

Obtaining a Development Permit usually requires a site layout showing the locations of buildings 
and their use, access to the site and the entry points for utilities.  Application for a Development 
Permit can and should be made soon after engineering has proceeded to the point where a 
reasonably stable site layout can be produced. 

A Building Permit would be required before construction can proceed on a new EC.  This will 
typically require more detail on the design of the building than was required for the Development 
Permit.   Application for a Building Permit should be made sometime during the detail design 
process.  Effective project scheduling requires understanding the time-lines to obtain a Building 
Permit, as it may well be on the critical path.    

Municipal Consent/Right of Way Agreement 
The distribution systems of DES are most conveniently located in municipal rights-of-way and 
other government controlled land, thereby minimizing the extent of easements from private land 
owners. 

An Access Agreement is required with the municipality.  The municipality has the right to 
approve the installation of piping, its location and the method of construction.  Procedures for 
approval, maintenance procedures and contacts are usually spelled out in a Municipal Access 
Agreement.  The municipality may also levy an annual fee on the DES for use of the right-of-
way.  This fee is usually minimal, but sometimes there is a provision that it can be increased 
(e.g. if the City sees an opportunity to garner more revenue).  The economics of DES cannot 
usually afford providing a significant revenue source for the municipality via a municipal access 
fee.  

Any pipe routing not on municipal road allowance would require easements or other similar 
property agreement with the private landowner, which could introduce additional cost and 
delays. 

Consultation with municipal planning staff is recommended to ensure full understanding of the 
process, timelines and potential cost of obtaining a Municipal Access Agreement for the 
contemplated route of the thermal distribution system.   
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7.1.3 Marketing 
Overview of Marketing Risks 
After completion of a pre-feasibility or feasibility study and after having made a decision to 
proceed to develop a new DES, marketing is generally the first project development activity.  
The degree of success in marketing will impact project definition and ultimately the detailed 
design. 

There are certain risks that should be recognized and addressed as failure to achieve marketing 
objectives may bring the development to a halt or if it continues the financial results would be 
unsatisfactory. 

Development of a DES is a capital intensive undertaking.  The initial capital required for an EC 
and the associated piping system is extremely high when compared to traditional systems.  The 
intent is to recover the incremental capital costs from energy savings.  But if a DES isn’t 
marketed effectively the lasting benefits to customers, the buildings and the environment may 
not materialize. 

This is a risk that is often underestimated by novices in DE.  While DE is such a positive 
initiative from an overall community energy efficiency perspective, it often suffers from being a 
low priority for a building owner.  Provision of energy is usually a relatively small concern during 
development of a large Class A building, e.g. as compared with selling space, obtaining 
financing, obtaining development approvals, negotiating construction contracts, meeting 
deadlines etc, and perhaps even more so in the building operation phase.  There are many real 
or imagined barriers for DE to overcome in order to become accepted as the preferred energy 
solution by a developer or owner.  One of the issues is simply the time required to make a 
decision and a commitment.  Another issue is that it is difficult to guarantee a significant cost 
saving, which is what building developers and owners are most interested in (they are not so 
much interested in societal benefits).   

Some DES finance and construct system capacity only after receipt of signed customer 
contracts.  Other systems move ahead based on letters of intent.  Yet other systems build 
capacity and then market it (this approach may be necessary in a green field situation).  The 
approach taken depends on the financial resources, business philosophy and risk tolerance of 
the owners.  Mitigating marketing risks and the resultant impact on financial performance is the 
first major risk decision to be made. 

Reducing Marketing Risks 
An important first step to reducing marketing risks is to properly target the potential customers 
who have the greatest likelihood of taking service.  This entails an accurate understanding of 
their avoidable costs relative to the costs of connection including any modifications to the 
internal building systems.  By committing early, new development will avoid the considerable 
initial capital required for construction of heating and cooling equipment systems.  Retrofit 
situations are more complicated, being related to the age and condition of existing heating or 
cooling equipment as indicators for future avoidance of capital replacement. 

An attractive marketing risk mitigation strategy is to undertake an intense “kick-off” campaign to 
sign up customers.  This is most useful where a large number of customers are anticipated.  
This strategy uses communications, advertising and public relations to build marketing 
momentum.  This strategy has been used successfully by some of the newest downtown DES. 
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Another strategy is to obtain contracts from one or two anchor customers prior to proceeding 
with construction.  In the case of some retro-fit situations, these anchor contracts may need to 
have pricing that provides less than target returns.  This strategy reduces the overall financial 
risk by securing some revenue prior to project commencement but may increase the risk of not 
obtaining target returns.  The anchor customers should be carefully chosen for their ability to 
influence the remaining potential customers.  This strategy works best when the incremental 
cost of serving new customers is less than the cost of serving the anchor customers (which is 
often the case because additional branch lines and energy transfer stations need relatively 
minor increments of capital).  Many existing DES utilized this strategy initially. 

In the case of the envisaged DES in the Pearson area there are no outstanding anchor 
customers that would, by themselves justify commencement of the project.  Rather, it is 
expected that a group of several customers, in fact most of the prospects identified in Phase 1, 
would need to be committed.   

Pricing cutting in general, which emphasizes customer “savings” from existing costs, is not 
recommended as a marketing risk mitigation strategy.  It typically uses a feasibility study 
performed by the DES to identify “savings”.  The problems in practice are that customers are 
skeptical that the savings are real, in truth they are difficult to prove and customers will 
continually require further savings.  This strategy has led to excessive price cutting resulting in 
poor financial performance and should be avoided.  It must be taken into account that stipulating 
a contract as “confidential” by no means insures that it remains so.  Interested parties will find 
out what they need to know in order to negotiate the lowest price available.     

Customer Behaviours 
The following discussion identifies customer behaviours that influence marketing risks and often 
require responses or decisions by the DE developer. 

“Wait and see” attitude  

Some prospects may be reluctant to contract for DE service in the initial stages of system 
development as this type of service is new to them.  Many consumers are reluctant to be “early 
adopters” of new technologies or services, preferring to wait and see how it works for others. 
This reluctance does not only apply in retro-fit situations.  It has also been seen in the initial 
phases of new development.  Successful marketing to such prospects requires education 
regarding the use of DE by entities they recognize and presentation of persuasive arguments 
that the owners and operators have the expertise to reliably operate the DES.    

Distance to distribution system 

There may be building owners who desire DE service but who are too far from the pipe network 
to cost-effectively connect.  If the interest of these prospects is urgent due to equipment age or 
performance issues, there is a high risk that they will be lost as customers.  If it is considered 
likely that the distribution system will be extended to the area within a reasonable period, it may 
be feasible to install a temporary plant at or near the building site to serve that customer or 
group of customers in the interim.  Alternately, additional costs of advancing the schedule for 
distribution extension can sometimes be covered by federal funding assistance.  

Competition from on-site plants 

Other potential customers may be fixated on installing and operating their own on-site plant.  
This is often the case when dealing with conventional HVAC engineers, for whom DE is a form 
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of competition as it reduces their scope of work by deletion of the on-site boiler and chiller 
plants. 

As with any proposal for which the alternative involves a significant capital expenditure, it is 
useful to frame the economic analysis in terms of return on investment in the plant as compared 
to other potential investments by the building owner.   

New plants 

A prospect may indicate a desire to continue owning and operating their current on-site plant 
system especially if it is relatively new.  This may apply to several new hotels in the area of the 
proposed DES.  As a result, there may be little or no capital avoidance value (since replacement 
is believed to be far off into the future), which seriously detracts from the total value provided by 
DE. 

For buildings with relatively newer plants, a potential win/win response that is sometimes 
suggested is to lease their plant capacity for peaking and back-up, thereby procuring needed 
capacity and reducing these customers’ net costs of district energy.  As the leased equipment 
ages, they can eventually become regular customers.  However, there are technical challenges 
with this approach, e.g. district heating systems involve longer lengths of pipe than on-site 
systems and therefore often operate against higher pressure drops with higher differential 
pressures between supply and return.  Moreover, in this case, the capacity may not be needed 
if the CUP is part of the supply mix.   
Coordination with developers 

Private sector developers for new construction and owners of existing buildings, each advised 
by their mechanical engineers must buy-in to DE because coordination of their activities with 
those of the DES is essential for its success.  Risks include new construction that could 
otherwise connect being designed for on-site heating and/or cooling generation or, in the case 
of existing buildings, replacements and refurbishments being made which could be avoided by 
connection to DE. 

Mitigation measures include good two-way communication followed by system planning to 
enable the proposed DES to optimally serve prospective customers in a timely and economic 
way.  Since connection to DE is a key procurement decision and since a healthy DES will be a 
major benefit to the community, it is appropriate that influential leaders, including the Mayor, 
take an active role in promotion.  If sold at a high-level, these decision makers will then ensure 
that management and mechanical engineers work closely with the DES staff to achieve a 
successful result.  The local chapter of BOMA (the Building Owners and Managers Association) 
may be some assistance in this process. 

Design of internal HVAC systems 

After having secured the intent of developers and building owners to connect, the next 
challenge is to ensure that HVAC systems are designed to be compatible with an efficient DES.  
This may mean working with wider differences in temperature (ΔT) than the mechanical 
engineers are used to (and all that implies, such as no three-way valves and variable flow) and 
lower temperature profiles. 

Selection of the best system operating temperature profile in consultation with potential 
customers and their engineers is an important goal of the marketing phase of the project. 

Greenfield developments offer the opportunity to use a relatively low temperature profile for 
heating, i.e. 95°C – 65°C supply with a maximum 50°C return on the primary side.  This implies 
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a secondary (i.e. customer side) temperature profile of 70°C – 50°C supply for space heating 
with a maximum 45-40°C return.  There is also an analogous temperature set-back schedule for 
cooling.  These details should be provided early in discussions with prospective customers.  The 
topic needs to be stressed during design meetings and repeated often, as experience has 
shown that conventional HVAC engineers will tend to design internal systems that do not allow 
the desired primary temperature profiles and this can limit system capacity and efficiency. 

In the case of the envisaged DES in the Pearson area, there is a variety of ages of prospective 
buildings.  It may not be possible to achieve as low supply and return temperatures as ideally 
desired, but the default assumption before starting discussions with building HVAC engineers 
could be based on the latest standard for new buildings as outlined above. 

Particular Challenges of Marketing DE for New Developments 
In the case of a DES to serve new development the market risk is made more complicated by 
an uncertain rate of real estate development and the need for the DES to be available to serve 
new buildings.  Hence, further investigation of the potential for new buildings on the several 
vacant parcels in the area would be warranted.     

Development of green field or redevelopment of brown field areas often starts with road 
construction or reconstruction, at which time underground services are installed so there is an 
opportunity to install DE distribution pipe, which could be several years in advance of the DES 
entering service and producing revenue.  The decision to install DE pipes is also related to a 
decision of whether to install natural gas distribution infrastructure because it would not be 
economic to install both. 

To make a decision that an area will be served only by DE clearly requires early agreement with 
the land developers.  Also, when such a decision is made, it is important that all parties have 
confidence that the prospective DE owner will be able to complete the DES as a viable 
operation, otherwise land might be left stranded with neither DE nor gas service committed.  

Even if connection to DE is made mandatory, risk remains related to the uncertain rate of real 
estate development and the pricing that will be generally acceptable.  Whereas DE rates are not 
regulated except in BC, it is possible that the Ontario regulator, the Ontario Energy Board, could 
take an active interest should any party complain that proposed prices are unreasonable. 

Summary 
Overall, the key to minimizing marketing risks is a flexible marketing approach that focuses on 
value rather than price and which reflects a thorough understanding of buyers, their behaviour 
and the technical constraints and opportunities posed by a specific set of target customers. 

7.1.4 Contracts and Pricing  
As an outcome of successful marketing, customers will want to enter contracts for DE service.   
At that point, there are several risks to successful business operations of the DES that should 
be addressed in the negotiated contracts. 

Contract Term 
It is recommended that the term of the customer contracts be long-term, preferably of a length 
consistent with amortization of capital costs, such as 20 years.  Generally, variable costs 
including franchise fees and taxes are handled as a pass-through on top of a fixed charge to 
cover fixed costs.  By signing the long-term contract a credit-worthy customer provides 
assurance to the DES that the customer’s proportional share of the DES fixed costs, including 
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debt obligations, will be covered.  And there will be provisions to cover these costs even in the 
event that the customer ceases to take service during the contract period, unless the DES is at 
fault.  

Assessment of Pricing Structures 
This section describes alternative pricing structures that have been used in DES in Canada and 
their advantages and disadvantages.  The intent at this stage is not to make a definite 
recommendation of a pricing structure but merely to point out some of the issues and potential 
pitfalls inherent in various commonly used structures.  

Alternative pricing structures use one or more of the following approaches: 

Open Book or Closed Book 
Two Part or One Part 
Matching Energy Charges to Customer’s Avoided Costs or to DEC Input Costs 
Connection Fees or Amortization of Avoided Capital via Capacity Charges 
Escalation (for clarity, how the price elements change over time) 
Capacity Adjustments 
Competitiveness and Commercial Viability  

Open Book vs. Closed Book Pricing   

The Open Book pricing strategy provides the customer with direct knowledge of the DE service 
costs.  Rate components fluctuate directly with corresponding costs.  This strategy may reduce 
financial risk but may also limit profitability.  

This pricing strategy has a mixed impact on the attractiveness of the DES offer.  On one hand, 
transparency may be preferred by some customers; but, on the other hand, customers often 
prefer the DES to have economic incentives to operate efficiently and make cost effective 
investments in system improvements.  This implies a pricing regime whereby not all actual costs 
may be passed through to customers, which moves away from the Open Book approach. 

A Closed Book pricing strategy provides the customer with no knowledge of underlying costs.  
Rate components are fixed by contract and fluctuate by contractual escalation clauses.  This 
strategy increases financial risk but may allow for a higher return on investment.  

Open Book pricing only on the variable cost rate components of a Two-part rate structure is 
common in the industry. 

Two-Part vs. One-Part   

A Two-Part rate structure (i.e. a fixed component and a variable component) makes sense from 
a cash flow standpoint and is the norm in the industry. 

The Two-Part rate structure provides a basis for tying prices to related costs. 

The fixed component may be expressed in $ per kWt of contract capacity per month.  This may 
be indexed to the Consumer Price Index (CPI).  This revenue stream, which will be locked-in 
from each customer under long-term (20 year) contracts, will cover the DES fixed costs such as 
debt payments, rent, wages and over-heads.  

The variable component may be expressed in $ per MWht consumption as metered in the 
previous month.  This revenue stream will cover the variable cost components, such as fuel, 
electricity, water and consumables.   It protects the DES owner from variations in cash flow 
related to fluctuations in both sales volumes and energy prices.  If all or some of the energy was 
provided to the DES from a third party such as the GTAA, then ideally, that cost would be 
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included in the variable cost that would be passed through to the customers under this 
approach.  The intent would be that the DES would earn no profit or loss on the energy itself 
and therefore its return on equity would be insensitive to energy prices and volumes and factors 
outside its control that impact volumes, such as the weather.  This is similar to the business 
models that Enbridge and Toronto Hydro work under, whereby they earn no profit on the gas 
commodity but rather earn a rate of return on their investment in delivery assets.  The DES 
return on investment would be earned by fixed capacity charges that would be locked-in under 
20 year contracts.  This provides a high-level of net income stability and predictability for the 
DES once customers are signed up so that a relatively low utility grade rate of return on 
investment becomes commercially viable. 

Similarly, it is expected that if a third-party such as the GTAA were to supply wholesale energy 
to the DES, it would be paid a variable rate that recovered the actual variable cost of the energy 
plus a fixed charge to cover fixed costs.  In this case, the actual variable cost would be affected 
by other unpredictable variables such as the hours of run time of the CHP, the actual de-rate of 
electricity caused by heat extraction from the steam turbine and the price that would have been 
received for that electricity.  This unpredictability could be addressed by an annual true-up 
procedure.  

Besides matching costs with revenues and thereby ensuring a stable net cash flow for the DES, 
the Two-part rate structure has the additional advantage of providing appropriate signals to the 
customer.  For example, if the fixed component for a customer is tied to the requested capacity, 
the customers will be motivated to minimize the capacity they request, which frees the DES to 
sell this capacity to others.  It is expected that there would be customer concerns as to whether 
sufficient capacity is contracted.  Allowing capacity adjustments, subject to conditions is a 
possible mechanism to address this concern.  

Tying the variable component to consumption and energy prices provides incentives for the 
customers to reduce energy consumption.  They still enjoy reduced risk exposure to energy 
prices to the extent the quantity of fuel required to deliver a unit of thermal energy is reduced by 
the higher efficiency achieved by the DES.    

If the rate structure is limited to a One-Part rate, i.e. single rate per MWht or ton-hour, there will 
be a poor match of monthly cash flow to monthly costs.  There is a risk of inadequate revenues 
if the weather is milder than expected, there is reduced occupancy or if energy conservation 
measures reduce energy demand. 

Matching Energy Charges to Customer’s Avoided Costs or to DES Input Costs 

The extent to which the DES operator is protected from cash flow fluctuations depends on 
whether the variable charges are matched to the DES’s input costs or the customers’ input 
energy costs.  Matching the variable rate component to the DES input energy costs provides a 
total pass through of variable costs to the customers.  The DES must meet any contracted 
efficiency standards, which are within the control of the DES and not an undue risk, especially in 
the long-term, provided those standards are realistic. 

Matching the variable rate component to the customer’s input energy costs provides a very 
similar pass-through of energy costs to the customers.   Customer’s input energy costs will tend 
to track the DES’s input energy costs though not exactly because of different utility rates and 
load profiles.  Fixed components such as monthly customer charges are not included in the DE 
variable charge, since they are not avoided. 
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A price structure matched to the customer’s energy costs will likely have higher variable charges 
and lower fixed charges.  This structure doesn’t provide secure coverage of the DES fixed costs 
and is therefore a risk to the DES.  

The argument in favour of higher variable charges and lower fixed charges is that it more 
closely approximates the average utility bill that the customer is familiar with.  This is a more 
straightforward sell and the marketing advantage is sometimes seen to off-set the higher risk to 
the DES.    

However, one disadvantage that has occurred in at least one case is that since it becomes more 
obvious under this price structure that the fixed charges are related to an estimate of the 
customer’s avoided fixed costs of capital and non-fuel operation and maintenance and since 
those cost elements are always controversial, the price negotiation can become more difficult.  
In some cases, it may be easier to sell a higher fixed cost justified, not only, by the avoided fixed 
costs of capital and non-fuel operation and maintenance, but also, by savings in energy costs, 
which are open-ended and therefore offer the customer the promise of an upside benefit in the 
sense of keeping energy costs more stable than under Business-as-Usual. 

Connection Fees or Amortization of Avoided Capital via Capacity Charges 

A challenge with fixed charges is that customers may not understand why they must pay a 
significant part of their annual service costs in a fixed monthly charge, even when they are not 
consuming much energy.  This should be addressed through a specific and well-designed 
communications effort during contract negotiations. 

This challenge is exacerbated if there is no connection fee.  The fixed charge alone must cover 
not only the DES on-going fixed costs but also amortization of the DES capital investment, or 
avoidance of replacement costs in the case of retrofits to existing buildings.  The customers may 
resent paying more on an on-going basis than they would normally; forgetting that connection to 
the DES saved capital during the building construction, or that it will avoid future replacement 
costs.  

The problem can be mitigated by government subsidies so that not all of the capital investment 
must be amortized.  It may still be seen as a potential disadvantage for DE marketing.  DES 
often take many years to build-out and prospective new customers will tend to check the 
experience of existing customers, so it is important that active customers feel they are fairly 
treated. 

This is a particular problem where the building developer and eventual owner are different.  The 
classic example is for Condominium Corporations.  The developer enjoys the benefit of saving 
capital that would otherwise be spent on heating and cooling equipment, but this benefit may 
not be transferred to the owners.  The market price of condominium units is overwhelmingly 
driven by other factors so a construction cost saving of about 5% may not be noticeably 
reflected in the purchase price.   

In order to address this problem, connection fees have been favoured in some DES as part of 
the overall rate package.   It was considered better to recover the benefit of avoided capital up-
front directly from the developer and then have a lower fixed payment.  The lower fixed payment 
would be comparable to the usual on-going fixed operation and maintenance costs.  Again, one 
downside is that the closer a capacity charge comes to representing a single avoided cost 
component, the more difficult price negotiations may become.  Building developers tend to 
argue their usual on-going costs would be lower if they suspect that this avoided cost is being 
used to justify the DES fixed charges.  Based on such experiences, including cases that have 
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proceeded to arbitration, FVB would recommend not emphasizing the avoided cost aspect but 
rather that the DES simply needs a certain level of revenue to be viable.  

There is a long-term downside to connection fees.  They eventually have a negative effect on 
the revenue stream.  Obviously connection fees cease once all customers are connected, 
whereas the escalating fixed payments would continue.  Moreover, as almost all of the 
customers will renew their contracts the fixed payments will continue to produce revenue.   

One mitigation measure that was then developed was to have a renewal fee that is supposed to 
represent the customer’s avoided replacement costs.  It is too early to assess how this strategy 
will play out in the long-term.  But it seems reasonable as the customer would usually have to 
pay replacement costs in the typical 20 year contract term, and it is consistent with the principle 
of renewing on terms similar to those being offered to new customers.   

Escalation  

The methods by which prices will change over time are just as important as the prices 
themselves. 

Often the One-Part rate and the fixed portion of the Two-Part rate are simply escalated by CPI. 

The variable portion of the Two-Part rate is usually automatically escalated in line with the 
corresponding purchased energy costs.  Sometimes the water and chemicals portions of cooling 
energy charges are escalated by water supply cost and CPI, respectively.  Water was 
considered worthy of special attention in some cases because it was believed to be possibly 
subject to major cost increases.  

One objection frequently heard is that the portion of the fixed rate related to capital cost should 
not escalate because the cost of amortizing capital is similar to a fixed debt payment.  Or, to 
address replacement costs, a typical sinking fund formula yields a constant annual payment. 

However, other (non-capital) fixed costs do escalate, i.e. wages and other overhead costs.  
Some previous DES identify this fact by having a Three-Part rate including an escalating fixed 
charge and a non-escalating fixed charge.  However, FVB’s general view is that this 
complication is not needed or optimal for new DES for the following reasons. 

The DES must receive a level of revenue in relation to its costs and investments in order to be 
viable.  If the capital portion of the fixed rate did not escalate it would have to be higher to begin 
with in order to provide an equivalent revenue stream. 
It’s probably more affordable for the customer to accept a rate that is lower to begin with and then 
escalates with CPI because the customer’s own income escalates roughly with CPI.  In addition, the 
customer’s benefit from DE is expected to increase over time with energy prices, i.e. if the variable 
portion of the rate is related to the DEC input energy costs, which are lower than the customer’s. 
The customer’s costs of capital replacement escalate. 

Capacity Adjustments 

Customer service costs are determined in part by contract capacity.  Therefore, it is important to 
include adjustment provisions for customer and DES risk mitigation. 

There are risks associated with establishing the initial contract capacity under a Two-part rate.  
If the capacity is set too high, the corresponding service cost would also be too high.  This 
excessive cost would present a marketing challenge.  If the capacity is set is too low it may be 
inadequate to meet the actual peak demand.    
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Once capacity is responsibly set then accurate metering must be employed.  Changes in 
demand, if not properly registered will negatively impact the DES.  Unreported increases can 
result in poor revenues and decreases will impact customer relations.  These fluctuations in 
demand can be easily accommodated with proper metering and fair contract provisions for 
adjustments. 

A contract provision used by some DES is to allow customers to unilaterally increase their 
contract capacity by up to 20% for up to 2 years from the commencement of service.  This 
includes a premium of 20% on the fixed payment for the portion that is increased.  This 
encourages customers to not over contract initially as they have the ability to adjust upwards if 
necessary for a reasonable and defined cost. 

Physical connection capacities, including the ETS, usually have a 20% design allowance 
anyway and the Energy Centre and DPS should have at least that amount of spare capacity to 
allow for contingencies.  

Similarly, if actual metered demand exceeds contract by up to 20%, the DES can unilaterally 
increase the customer’s contract capacity and apply a 20% premium. 

Conversely customer requests to reduce contracted capacity are not necessarily easy to 
accommodate by the DES from a financial perspective, except to the extent that growth is 
expected and system capacity is expected to be added in stages.   

Competitiveness and Commercial Viability  

DE should be marketed as a value added service at a competitive price.  Customers are no 
longer burdened with owning and operating heating and cooling plants.  This saves capital for 
new buildings and replacement capital for existing buildings.  DE makes the buildings less costly 
and easier to operate with a higher quality of reliable comfort delivered to occupants. 

In general, the business case for DES rests on supplying heating and/or cooling service using 
fuel more efficiently also using lower cost fuels or sources of thermal energy.  These benefits 
are not generally possible in standalone heating or cooling plants that would otherwise be used 
by customers.  The total cost of input energy is less; customers also save the cost of owning, 
operating and maintaining their own heating and cooling plants.   

Customers pay energy service charges which are generally structured to cover both the variable 
operating cost of the DES and the overall fixed cost.   Typical DES charges are compared with 
the business-as-usual cost for a customer to provide their own heating in Figure 3 below.   
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Illustrative Comparison of  Heating Costs
for a Typical Customer
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Figure 3 Comparison of BaU to DES Rates 

The illustration makes the following points: 

The total BaU costs for a customer includes not only their utility bill (identified in Figure 3 as 
Energy), but also amortization of the capital investment in heating and cooling generation 
equipment and ancillaries and the annual cost of operating and maintaining that equipment.  
DE service charges should be competitive with BaU costs, but not necessarily much lower in total. 
DE service charges generally have a variable element related to the customer’s energy 
consumption plus a fixed element related to the capacity supplied to a customer (i.e. the peak 
customer demand according to the energy service contract and that the branch connection and 
ETS are designed to service). 

In the illustration in Figure 3, the cost of energy to provide heating to the customer using DE is 
shown as significantly less than the cost of energy inputs that would otherwise be consumed in 
the customer’s own standalone heating plant.  (This will only be true to the extent that a non-
conventional energy source such as CHP is incorporated in the supply mix).  The balance of the 
service charge labeled “Capacity” represents the value added by the combination of capital 
investment in DE infrastructure, including Energy Centre, DPS and ETS, and necessary 
commitment of annual fixed costs, such as labour and administration. 

For a specific project, the projected value added aggregated for all customers relative to the 
capital investment and annual fixed costs will determine the business case for the project.  This 
can be indicated in various ways.  One simple way is to divide the total estimated investment in 
dollars by the total projected annual value added (less projected annual fixed costs).  The result 
of this division is called the simple payback and it provides a quick indicator of commercial 
viability.  

If the simple payback is greater than 20 years and the price point has been set competitively, 
then a flag is raised immediately as to the commercial viability of the proposed project.  In that 
case, a closer look needs to be taken at whether costs may have been over-estimated and/or 
revenues under-estimated.  If the estimates are considered reasonable, taking into account the 
stage of project development, then the technical concept should be re-visited in an attempt to 
move the simple payback closer to 10 years.  
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On the other hand if the simple payback is much less than 10 years, this would raise a concern 
that there may be flaw somewhere in the underlying assumptions, since experience shows that 
this type of project would not generally be expected to have a simple payback very much under 
10 years.  

Generally, most district energy infrastructure investments have simple paybacks of around 10 or 
15 years.  It is expected that this is comparable to infrastructure investments that electricity and 
gas utilities often make.  Simple paybacks of this order would be associated with before tax 
project return on investment over 20 years in the range of 8-12%.  This is generally considered 
good for a utility rate of return where the revenue stream is locked in through suitable long-term 
contracts.  Therefore, it is expected that there would be interest from outside parties in 
participating in such a project provided this level of return could be assured.  The challenge is to 
achieve a sufficient level of assurance.       

7.1.5 Safety  
Development risks that could arise in the construction and operations phases need to be 
addressed in the design phase.  Safety risks and environmental approvals will be discussed as 
these topics have an influence on design, including strategic design decisions, e.g. location of 
the EC and fuels to be used. 

The greatest safety impacts tend to be associated with the energy conversion component of the 
DES, i.e. the EC, not the thermal distribution and energy transfer stations in customer buildings.  
The thermal distribution and energy transfer systems are closed loops operated at moderate 
temperatures and pressures.  They are insulated and, in the case of thermal distribution, mostly 
buried.  Pressure is a hazard that is addressed in regulations.  Steam systems can cause 
personal injury and significant property damages in the case of catastrophic events but modern 
district heating systems such as would be developed in Project Green are based on hot water 
distribution, which is far less hazardous. 

Energy Centres are operated in accordance with strict safety and security procedures, similar to 
an electricity generating station.  Indeed, one of the benefits of DE is to remove the inherently 
hazardous energy conversion process from public use buildings.  Those customer buildings are 
then free from combustible fuels and refrigerants.  For new buildings, no gas service is needed 
and in the case of district cooling, electrical service may be downsized.  Cooling towers with 
their emissions are centralized.  The overall standard of safety for the community is thereby 
improved.   

Provincial governments or agencies typically enforce safety regulations for most types of 
employment and commercial activity.  Regulations relating to the hazards of electrical safety, 
pressure vessels, use of natural gas and chemicals impact design of Energy Centres and 
compliance with such regulations are the first strategy to mitigate these risks. 

Pressure Vessels 
Boilers and pressure vessels must be in strict compliance with the administrative and technical 
rules of the appropriate section of the CSA B51 code.  Among other requirements, this 
equipment must be assigned a Canadian Registration Number (CRN), which is stamped on the 
nameplate of the boiler or pressure vessel.  The procurement process must ensure that all 
purchased equipment have CRN numbers as required. 

Government inspectors may follow-up during construction to ensure that welding of pressure 
piping is in accordance with all applicable codes. 
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Electrical and Gas Services 
Licensing programs apply to contractors, employers, and individuals who provide electrical or 
gas installation services.   

Electrical inspections are required for new electrical systems such as would be included in the 
EC and can be performed by the Electrical Safety Authority in Ontario. 

Chemicals 
Although DES rarely employ chemicals that are severely toxic or hazardous, there are always a 
number of chemicals used, e.g. for water treatment or as refrigerants.  All chemicals used are 
covered by the Workplace Hazardous Materials Information System (WHMIS).  This is a system 
designed to reduce the risk from hazardous products in the workplace.  It is governed by both 
Federal and Provincial Laws.  Operations staff must be trained in safe handling and storage of 
these chemicals. 

Water Treatment Chemicals 
Whereas the thermal distribution systems are closed loops, a cooling tower may use an open 
loop.  Various water treatment chemicals may be used for pH adjustment, softening, prevention 
of scaling or biocides.  Consultants and/or suppliers may be involved in specifying the dosage 
and Operations staff may be involved in the handling and storage. 

Refrigerants  
Refrigerants are used in closed loops but hazards arise in maintenance or from chronic leaks. 

Depending on the refrigerants used for production of chilled water for district cooling, there are 
risks of non-compliance with federal, provincial and local laws. 

There is also potential additional liability risks associated with release of a toxic substance like 
ammonia into a congested area.  Refrigerant-related risks can be minimized by: 

Thoroughly understanding regulatory requirements  
Designing refrigerant handling, storage and leak detection systems for utmost safety  
Implementing a strong operator training program   

General Utility Operations Safety Culture 
Beyond compliance with regulations, the DES needs to have an energy utility level of safety 
consciousness with staff that are appropriately experienced and qualified.  

7.1.6 Certificate of Approval 
In order for a DE project to proceed on a timely schedule, the developer must secure certain 
approvals from regulatory authorities.  The most important environmental approval required is a 
Certificate of Approval (C of A) for emission and noise from the Provincial Ministry of 
Environment (MOE).   Meaningful application for a C of A requires completion of preliminary 
design and would occur following project definition (see Implementation Plan, Section 9). 

7.1.7 Environmental Assessments – Provincial and Federal 
The provincial and federal governments both require Environmental Assessments (EA’s) prior to 
start of construction for projects considered likely to result in significant effects on the 
environment, including social and economic effects.  EA’s are typically carried out for large-
scale complex undertakings with potential for significant environmental effects and major public 
interest.  
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The question as to whether an EA would be required for a particular project can only be 
answered definitively by reference to the appropriate authorities after the scope of the project is 
better understood.  However, it may be interesting to take note of FVB’s experience of EA’s in 
the course of helping clients develop new DES in most of the provinces and territories in 
Canada, approximately 20 new projects in total. 

To-date we have not encountered cases where a provincial EA has been undertaken and it is 
unlikely to be needed for most DE projects.  Generally, EA's tend to be required for projects 
that: 

Impact any unique, rare or endangered feature of the environment  
Use a resource to the extent that it precludes other uses  
Emit pollutants or waste products not regulated under other legislation  
Cause widespread public concern because of environmental changes  
Involve a new technology that may damage the environment or  
Have or cause significant impact on the environment 

Ontario EA’s 
Rules concerning EA's for electricity generation projects in Ontario specify there is no EA 
required for cogeneration projects (with efficiency greater than 60%) of less than 25 MWe 
capacity.   

Subject to the technical concept that is developed for a specific DE project and subsequent 
consultation with officials of the MOE, it is anticipated that none of the above will be deemed to 
apply to a typical DE project.  

Federal EA’s 
A federal EA is triggered by federal funding, which is a distinct possibility for many DE projects. 

Federal EA’s are administered by the Canadian Environmental Assessment Agency (CEAA) 
and will generally be required if the project receives federal funding.  However, it is likely to 
involve only a screening study, not a more detailed comprehensive study.  The comprehensive 
studies, which must involve public consultation and be submitted to the Minister for approval, 
are generally required only for projects that are large in scale and have the potential to create 
significant adverse environmental effects and to generate public concern. 

A DES thermal distribution system is a closed loop with minimal environmental impact.  Energy 
sources may conceivably have significant environmental impacts and generate public concern, 
e.g. if they involve combustion of solid fuels or extensive water diversion.  However, to FVB’s 
knowledge a comprehensive study has never been required for a new DES project in Canada. 

We have seen two stages in a CEAA screening process.  In the first stage, an overview of the 
project scope and its potential environmental impacts was submitted in a report entitled 
Information Requirements for Federal Scoping Decisions.  We understood this was provided to 
give enough information for CEAA to decide which federal authority would take the lead role in 
administering the process. 

The next step was to prepare and submit a screening report that described the project in more 
detail together with its expected environmental impacts.  No public consultation was required by 
CEAA, but our client decided to voluntarily hold public consultation sessions. 

These two steps took approximately nine months.  They were undertaken in parallel with other 
non-construction project development work such as design, marketing and financing.  
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7.1.8 CHP Related Approvals and Issues 
The generation, transmission and distribution and sale of electricity in Canada, and many other 
countries, have traditionally been closely regulated and often legally restricted to a few 
regulated utilities.  These laws and regulations may impact a DES that includes CHP. 

The extent and nature of this impact will depend on the technical concept.  For example, if the 
technical concept involves development of a small CHP embedded in the local distribution 
system, then there will be some issues to resolve around ownership and the legal right to 
generate and sell electricity, metering and connection requirements and prices to be received 
for the electrical output and who will be the customer. 

Connection requirements would have to be discussed with the local electric distribution 
company (LDC).  According to the Distribution Code, generators should have a choice of three 
methods: 

Direct connection to the distribution system 
Parallel connection with a load customer, i.e. connection downstream of the customer connection 
point to the distribution system, but upstream of the retail meter 
Series connection with a load customer, i.e. connection downstream of the retail meter 

Series Connection  
Series connection facilitates net billing and behind the meter savings (i.e. Transmission 
Network, Wholesale Services and Loss Adjustment) that might amount in Ontario to 
approximately 1.7 cents/kWh, consisting of approximately 0.3 cents in electricity savings due to 
avoidance of Loss Adjustment, 0.7 cents in Transmission Network charges and 0.7 cents in 
Wholesale Service charges.  The savings in Transmission Network for any particular month 
would be realized only if the generator runs at least from 7 AM to 7 PM every week day that 
month. 

However, more recently the OPA has specified that series connection is not to be encouraged 
and any behind the meter savings to the customer that occur as a result of series connection 
must be remitted to the OPA. 

The EC itself will be a load customer, e.g. for pumps and general plant consumption and a 
cooling plant could have a very significant electrical load in summer.  If the EC is integrated with 
another building the two entities together may form one larger load customer.  This would 
increase the potential for behind the meter savings from onsite generation but this should not be 
a determining factor for plant location as these savings are not predictable and should not be 
relied on as a key component of expected project revenue (see also the comment regarding 
OPA contracts in the previous paragraph). 

Distribution versus Standby Charges is another issue that needs to be considered when 
projecting the impact of an embedded generator on the load customers total electricity billings.  
Series connection could result in lower Distribution Charges, but the amount is uncertain 
because Distribution Charges are billed on non-coincident10

                                                
10 This means non-coincident with the system peak 

 peak kVA, which means the highest 
peak the customer draws anytime during the month.  For example, if the generator runs at peak 
times but not off-peak it may shift the net non-coincident peak to an hour when the generator is 
not running.  This may be a reduction, but the amount may not be precisely predictable.  In any 
case, to offset losses in Distribution Charges, most local distribution companies would assess 
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Standby Charges, which may be assumed to roughly approximate their losses in Distribution 
Charges. 

The realization of behind the meter savings is far from certain.  Series connection is no longer 
allowed in FIT contracts or in CHPSOP contracts.  Moreover there is doubt whether 
Measurement Canada can accept series connection as being sufficiently accurate.  

The applicability of behind the meter savings is really an administrative, not a connection, issue 
since they could be easily calculated even under a parallel connection by simply subtracting the 
generator meter readings from the retail meter.  Series connection only facilitates net billing by 
eliminating the need for this subtraction. 

A more important economic issue that impacts natural gas fired CHP is that financing and 
prudent investment in gas-fired generating units depends on mitigation of spark-spread risk, i.e. 
the difference in any hour between the price of electricity and the price of natural gas.  Contract 
electricity prices based on a straight cents/kWh, such as used for renewable energy, are not 
ideal for gas-fired generation.  Rather, some form of spark-spread risk mitigation is needed to 
ensure coverage of fixed costs, including debt service and return on investment, regardless of 
future spark-spread, which is going to inevitably vary over the long-life of this type of asset. 

In view of the overwhelming spark-spread risk, it is less important whether the customer for the 
output of a CHP is either a load customer or the LDC or a combination of the two, in any case 
the price received will be the market price and the important condition is that effective spark-
spread risk mitigation is achieved under a contract with the Ontario Power Authority, which it is 
under a CHPSOP contract to the extent that the net economic efficiency equals or exceeds that 
of the OPA’s s virtual power plant, approximately 6,000 btu per kWh.     

7.1.9 Design 
Reliable Satisfaction of Customer Energy Demand 
It is critical that the plant and distribution systems be designed to reliably meet customer 
demand.  This is important because failure to do so will seriously hamper future marketing 
success and profitability. 

Some lessons in risk mitigation may be gained from the electric utility industry, which has 
developed sophisticated methods to evaluate system reliability or reserve requirements.  Most 
electric utilities use one of the following basic methods to evaluate system reliability and to 
determine the size of their generator reserve: 

Standard percentage reserve 
Loss of largest generator 
Loss of load probability 

Standard Percentage Reserve 

Standard percentage reserve is not applicable to DE as it is dependent on strongly 
interconnected generation capacity with many resources.   

Loss of Largest Generator 

Loss of largest generator is applicable to DE and is the traditional method of determining system 
reliability (sometimes referred to as the “N + 1” philosophy).   
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Loss of Load Probability 

Loss of load probability has not had a wide application in DE; however, it may be more cost 
effective. 

Loss of load probability measures required reserve as a function of that probability which occurs 
whenever the demand exceeds the available generating capacity.  The probability is intended to 
express a measure of relative system reliability.  The two important elements involved in 
calculating system reliability are a generation or capacity model and a load model. 

The capacity model establishes the probability of capacity available at different levels of load.  
The plant capacity available is developed from forced outage rates for each plant.  The forced 
outage rate can be determined from historical records, national experience and/or extrapolation 
of data for newer units. 

The load model establishes the probability of occurrence of a load at, or higher than a certain 
level. The load model is developed from historical records of daily peaks with adjustments for 
load growth.  The load model can be represented by the historical load duration curve adjusted 
for projected growth. 

Plant reliability can be evaluated by multiplying the probability that a level of capacity is 
available times the probability that a level of load occurs. The loss of the largest unit method 
does not predict system reliability therefore optimizing system reliability is not possible.  It is 
possible to optimize system reliability with the loss of load probability method.  In order to 
accomplish that, it is first important to determine what is acceptable system reliability.  Relating 
system reliability levels to cost can help that determination.  Assuring extremely reliable systems 
can be very expensive.  

Reliability of the distribution system is typically achieved through proper valve location, looping 
and piping material selection.  The reliability of most existing DE service systems has been 
excellent. 

However, inadequate capacity due to design risks can occur and may result from a number of 
problems, including:  

Poor functionality of integrated system components due to a lack of expertise in DE 
Equipment quality problems   
Underestimation of customer energy demands 
Lower than anticipated thermal storage capacity   

Security of Supply of Energy Source 
This can be an issue where the heat is sourced from another party, especially an industrial 
source, or an independent CHP operator.  The problem is that supply is contingent on factors 
that are not under the control of the DES, except to the limited contractual extent that might be 
negotiated by agreement. 

The planned heat energy source may shut down at some time in the future.  This risk must be 
managed well in order to convince customers to sign long term contracts.  The short term 
impact can be managed through contractual protection of the purchase agreement between the 
energy source and the DES.  This contractual protection would involve a reasonable notice 
period, i.e., two or even five years, before service can be terminated.  The long term impact is 
mitigated by the planned replacement of the energy source with another source located near the 
distribution system. 
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Functionality of Design 
A successful DES requires the integration of plants, piping, valves, and pumps and in many 
cases thermal storage, into a smoothly functioning whole.  If the design team lacks experience 
and expertise in DE, the integrated components may not function effectively together.  
Equipment quality 

Risks related to equipment component design or manufacturing can be minimized by: 

Ensuring that the design team is thoroughly familiar with district energy equipment and vendor 
alternatives 
Carefully developing equipment procurement contracts 

Underestimating Energy Demand 
As much as energy demand can be accurately anticipated, reliability risks associated with 
inadequate capacity and economic risks associated with over-capacity can be minimized.  The 
DE service contract should establish the peak energy capacity that the DES will deliver, based 
on stated climate conditions.  However, there is a risk that extreme weather events beyond the 
stated conditions may occur and the system needs to make a conscious decision regarding the 
safety margin for extreme events.   
Low Thermal Storage Capacity 
Thermal storage systems are sometimes incorporated in DES to provide cost-effective peak 
capacity, increase operational flexibility and reduce peak gas or electric demand.  There is a risk 
that the reduction in peak gas or electric demand turns out to be lower than expected if the daily 
energy demand pattern is flatter than anticipated.  This does not pose a threat to reliably 
meeting customer peaks, but it would reduce the economic value of the system depending on 
the gas or electric rate structure. 
Design-Related Economic Risks 
There are also long-term economic risks associated with decisions made at the design stage, 
including:  

Installation of more plant capacity than required 
Reduced distribution system capacity due to inaccurate estimation of the temperature difference 
(∆T) between supply and return 
Direct vs. indirect customer connections  
Control flexibility 

Overestimation of Plant Capacity Requirements 
Determination of the appropriate plant capacity requires a solid understanding of both the peak 
energy demand and the demand patterns of individual buildings.  It is common to find that the 
customer’s consulting engineer overestimates the peak demand, based on prudent engineering 
factors which are designed to ensure that the building needs will always be met.  While this 
approach is sensible from the standpoint of the consulting engineer, it generally results in 
overestimation of the peak demand. 

Reduced Distribution Capacity 
The capacity of the distribution system is directly related to the ΔT between supply and return 
water.  To the extent that the actual ΔT is lower than anticipated, the capacity of the distribution 
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system is diminished.  The ΔT in a given building depends on the design and operation of the 
building energy system.  

Risks of inadequate ΔT can be minimized by: 

Educating potential customers about the importance of ΔT 
Working with consulting engineers during the design phase to ensure proper design 
Implementing ongoing communication and training with building operating personnel 
Addressing ΔT in the customer contract, potentially including penalties for low ΔT 

Further, pipe sizing should have the ability to serve additional customer load from the 
combination of production and storage capacity, which may increase for various reasons. 

7.1.10 Construction  
Underground Congestion 
If existing underground services are congested then integration of the DES piping can become a 
significant construction hurdle, resulting in higher than anticipated costs.  This risk can be 
mitigated by working closely with existing utilities and employing an experienced contractor.  If 
reliable data on underground service locations is lacking, safety margins should be incorporated 
into the construction budget and schedule. 
Public Relations 
Construction of the DE distribution system results in disruptions which can pose public relations 
risks.  The inconvenience of restricted traffic and real or imagined harm to downtown 
businesses can lead to negative feelings by the public, downtown businesses and the city 
government.  Proactively addressing potential concerns is incredibly important to maintaining 
public support. 

Recommendations include:  

Communicate early and often with the potentially affected parties   
Include affected parties in planning 
Listen to and act on concerns whenever possible   

Limited construction access to public streets, such as night-time or weekend construction, can 
be imposed by the responsible government entity.   

Right-of-way Fees 
Another potential cost risk is additional fees for construction in city street rights-of-way.  Cities 
generally view DE positively as an investment in downtown infrastructure.  Right-of-way fees 
can reduce the competitiveness of DE so a balance of city objectives is necessary.  This risk is 
mitigated if the grantor of the right-of-way is the same as the owner of the DES. 

Start Up Issues 
DES personnel would normally commission the system, together with the building operators.  
This includes the flushing of the distribution system and start-up of control equipment.  It is 
important to work closely with the building operators to avoid any problems during this critical 
time. 
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General Construction Issues 
As with any other facility construction project there are risks associated with unforeseen 
conditions, accidents or contractor performance, leading to higher costs, delayed completion or 
quality control problems.  These risks are addressed for DE in much the same way as they 
would be for any facility construction project:  

Using reputable contractors and vendors under strong contracts 
A thorough procedure of pre-operational equipment and system checks, integrated with the 
construction process   

This is especially critical for distribution system construction as this is a more specialized area 
and because of the high costs of rectifying problems.   

Risks Measures to Control Risks 

Completion Turnkey contracts 
 Liquidated damages 

Failure to meet specifications Performance bonds 
Costs over budget Control of change orders 

Force majeure and other delays Clear criteria for completion 
 Completion undertaking by 

proponents 
 Thorough and timely reporting by 

project manager 
Table 14 Summary of Construction Risks 

7.1.11 Operations 
Reliable satisfaction of customer energy demand and system cost-effectiveness also has 
performance-related risk factors.  Poor reliability performance can have devastating impacts on 
revenue generation and growth while higher than anticipated costs have obvious profitability 
implications.  For the operational phase, key issues with both reliability and/or cost implications 
include: 

General operational competence 
Distribution system failure 
Low plant efficiency or other equipment performance deficiencies   

In addition, there is a potential liability risk associated with possible distribution system failure. 

General Operational Competence 
Ensuring competent operations is critical, particularly in the start-up phase. These risks can be 
minimized through a strong pre-operational training program and employment of experienced 
DE operators. 

In the past it was not possible for many Canadian DES to recruit experienced personnel as 
there were fewer operational systems.  However, as the industry has grown, the number of 
experienced operators has increased.  One good way to address this risk is to partner with a 
company that runs an existing DES.  
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Distribution System Failure 
A long term risk is excessive corrosion resulting from contamination or improper water treatment 
which results in a reduction in the distribution system life.  Water loss due to failure of the 
distribution system results in reliability problems as well as an economic cost associated with 
refilling the loop with treated water. Risks can be reduced through: 

Chemical cleaning and flushing of building energy loops prior to start-up 
Using indirect connection where the primary distribution loop is separated from the customers 
internal systems with a heat exchanger  
A well-designed water treatment program using a reputable firm 

Low Production System Efficiency 
Lower than anticipated plant efficiency may result from problems inherent in the equipment or 
poor operational procedures.  Poor performance by auxiliary systems can limit the capacity 
available for sale or the reliability of the production facility.  Equipment risks can be minimized 
through sound procurement contracts and performance guarantees.  Operating procedures 
should be developed based on solid DE operational expertise and should be implemented in 
conjunction with a strong staff training program.  Low efficiencies and resulting high costs can 
also occur in meeting customer demand during spring and fall, when loads are generally low but 
can be quite variable.  Thermal storage helps overcome these problems.  However, particularly 
in the early phases of system development, thermal storage may not be implemented.  An 
alternative is to include a small production unit in the plant mix.   

Liability Due to Distribution Failure 
There is a potential risk associated with liability resulting from impacts on underground utilities 
or building property due to failure of the district loop or building systems (in direct-connected 
buildings).  This risk can be minimized through good distribution system design and construction 
and strong coordination with building representatives during design and start-up to ensure the 
integrity of all systems. 

 

Risks Measures to Control Risks 

Improper operation Operator Training 
Equipment failures Warranties and Extended 

Maintenance Agreement 
 Insurance protection 

Energy source shut-downs, 
planned or unplanned 

Provide standby/ back up facilities 

Force majeure by customer Customer Assessment 
Volatility of fuel prices Procurement of fuel under a fixed 

price contract for several forward 
years 

 Effective fuel price pass through in 
customer contract 

Table 15 Summary of Operations Technical Risks 
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Delays in Converting Existing Buildings 
Initiation of DE service requires timely action not only by the utility system but also by the 
customer, who must convert his building system for interface with the district loop.  As a result, 
there are risks of reduced revenues due to delays in converting and connecting buildings.  
These risks can be reduced through ongoing customer communication and technical assistance 
during the building conversion process, as well as through contract provisions requiring initiation 
of payments at a date certain. 

Metering 
Appropriate billing of utility customers requires accurate metering.  Risks related to inaccurate 
metering include:  

Low revenues, resulting in diminished profits 
High revenues, resulting in potential customer relations problems   

These risks can be minimized through procurement of high-quality meters and a strong program 
for maintaining them. 

In general, modern DES meter water flow using high quality meters that are very accurate.  The 
electromagnetic flow meter (or magmeter) is a high quality meter.  Magmeters have low 
pressure drops, good rangeability and accuracy, while requiring very little maintenance. 

All thermal energy meters should comply with the Canadian Standards Association (CSA) heat 
metering standard (CSA C.900), as may be amended or replaced from time to time.  This is an 
adaptation of European Standard EN1434 with Canadian deviations. 

Reduced Building Occupancy or Conservation Measures 
There are risks of reduced revenues due to reduced occupancy or implementation of energy 
conservation measures in customer buildings.  The extent of this risk depends on the rate 
structure.  A One-part rate (as discussed earlier under Contracts and Pricing, e.g. a price per 
MWh) exposes the DES to a variety of risks, including revenue reduction resulting from low 
occupancy rates or energy conservation measures.  A Two-part rate can reduce or eliminate 
these risks, depending on the specific rate structure and its relationship to costs.   

Building Shut-Down 
There are also risks of reduced revenues due to shut-down or demolition of customer buildings.  
These risks can be minimized through contractual provisions requiring recovery of the cost of 
connecting the building and other fixed costs which are unrecovered at the time of the shut-
down or demolition. 
General Cost Risks 
As with any business, there are risks of inflation in operating costs.  These risks can be 
minimized through escalation provisions in the customer contract.  Rates typically consist of 
various components which are either adjusted with fluctuations in the actual cost or by a 
standard inflation index.  Each rate component and escalation provision would be set by 
contract.  Fixed operation and maintenance costs would be escalated by inflation while fuel and 
other variable costs would be adjusted based on actual cost.  

Under the commonly used Two-part rate the fixed operation, maintenance and administration 
costs and the fixed amortization costs may be combined and all escalated by inflation. 
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General Credit Risks 
As with other energy service business, there are customer credit risks, which can be minimized 
through the customer contract provisions allowing service termination for non-payment, the 
posting of bonds or payment of deposits.  

Rate of Growth 
The principal concern with rate of growth of a DES is that it could be too slow to attain revenue 
targets and thereby achieve adequate return on the front-loaded investment.  This risk is 
mitigated by careful design and marketing as outlined previously. 

Growing too fast would not generally be a problem with DE, except in the specific circumstance 
discussed briefly in the next few paragraphs.  Generally system growth should be in response to 
specific customer contracts and not undertaken unless sufficient capacity can be economically 
provided to meet the new demand.  

It may be a problem to finance the capital required for system growth as fast as some 
prospective customers might desire.  An instance of this may occur if a potential customer has a 
time-sensitive demand, e.g. either new building construction or an existing building that urgently 
needs to replace heating or cooling capacity. 

Difficult decisions may be needed if the incremental capacity would trigger expansion of the 
generation or distribution assets.  Required capital investment would have to be weighed 
against not only the expected revenue from the potential immediate new customer(s) but also 
additional revenue possibilities that may be opened up by expansion. 

But the DES normally has no obligation to serve.  Therefore, these decisions can be made 
freely according to management’s determination of what would be in best interests of all 
concerned.  In these cases, senior government funding assistance may be available, e.g. 
through the Federation of Canadian Municipalities, for the purpose of expanding a DES to serve 
new customers.  

Stability of Customer Base 
The customer base of a DES is usually stable.  With few exceptions, DE customers stay 
connected for the remainder of the building life.  If they were new buildings to begin with they 
would not have made provision for on-site heating and cooling generation and retrofit would be 
difficult.  Even if the buildings originally had onsite equipment, they may have been removed 
and the space used for some other purpose. 

This is not to say that a DE company can be complacent in its customer relations.  On the 
contrary, proactive engagement of customers to ensure their on-going satisfaction is a hallmark 
of successful DES and an important part of the marketing mix for attraction of new customers. 

Control of Rates 
The ability to control rates is a key risk for a DES.  DE is not a monopoly service and is usually 
and ideally, based on contracts voluntarily entered into between equals.  Customers tend to be 
a few owners of large buildings, in contrast to many gas and electric utility customers who may 
be small residential customers with little bargaining power.   

The dynamics of DE price setting are such that prices are usually agreed in individual 20 year 
contracts, with defined escalation, on a one-to-one basis between the DES and individual 
customers prior to their commencement of service dates (which are usually not all coincidental). 
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This dynamic does not lend itself efficiently to applications for rate revisions, e.g. to a provincial 
authority, which are more suitable for monopolies and rate applications that will affect many 
customers, most of whom have low bargaining power.   

In Canada, as far as we are aware, the only provincial rate regulator with jurisdiction over DE is 
the B.C. Utilities Commission.  Even in BC, city owned utilities are self-regulated.   

There are a few cases known to FVB where DE companies have lost control of rates, e.g. 
where a customer or customers have significant local political influence.  The results include 
inequitable treatment of other customers and a weakened financial position for the DE provider 
leading to little or no expansion and therefore sub-optimal achievement of associated 
community goals such as energy self-sufficiency, sustainability and economic development. 

One approach that can reduce this risk would be to establish a corporate governance structure 
for the DES early in the development process (i.e. ideally prior to the need to negotiate 
customer contracts).  This would provide management with legal rights to support the decisions 
that the business needs to make, specifically buying and selling of energy, and price setting.   
Creating such a corporate structure allows for the development of a financially healthy DES. 

Energy Commodity Prices 
Energy commodity prices are usually of the utmost concern to a DE company from the 
perspectives of both input costs and customer avoided costs (which affect revenue possibilities).  
Over the 20 year life of a typical DE customer contract, both the input energy costs and the 
avoided customer energy commodity costs may be the largest components of system costs on 
one side and revenue on the other.  These costs are unpredictable and can be volatile. 

The most commonly used and effective energy commodity price risk mitigation measure is to 
adopt a price formula that “passes through” input energy costs to the customers.  In many 
cases, the customers will still enjoy some mitigation of commodity risk because the DES is more 
efficient, using less energy to provide the required thermal energy needed for heating and/or 
cooling. 

As discussed in the section on Contracts and Pricing, a Two Part Rate, consisting of a Capacity 
Charge and an Energy Charge, with the Energy Charge tied to input commodity costs, will 
protect the DE Company from commodity risk.  

The other major commodity price risk mitigation strategy is to invest in more efficient and 
renewable energy technologies that minimize dependence on energy commodities.  This is 
something that a DES can do on behalf of a whole community more effectively than could 
individual building owners due to economies of scale and site issues. 

For natural gas, commodity price risk mitigation together with many other factors relating to 
minimization of delivery and storage costs would be managed better by a DES to the extent that 
economies of scale warrant more management attention, including employment of gas 
consultants. 

For electricity, there is usually less scope for supply management but sometimes scope for 
demand management.  Again, the economies of scale of a district wide system may better 
justify demand management systems. 
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Risks Measures to Control Risks 

Failure of any of the participants 
whose commitments are relied 
upon to perform – (sponsors, 

contractors, suppliers, customers, 
insurers, guarantors) 

Performance bonds, letters of credit 
per requirements 

 Involvement of experienced, 
competent participants in their 
respective fields, and, possibly, 
turn-key supply/design/build for 

power or combined heat and power 
island) 

 
 Credit worthy customers 

(government owned buildings are 
considered to have high credit-

worthiness) 
Closure of the Energy Source Contractual protection in energy 

purchase agreement 

Table 16  Summary of Operations Business Risks 

7.2 Risk Summary 
The matrix shown in Table 18 presents the relative impacts of each of nine risk categories. . 

Risk Categories Financial Impact Operational Impact Customer Impact 

Planning High Low Low 
Marketing High Low Low 
Contracts and Pricing  Medium Low Medium 
Safety Low Medium Low 
Environmental Low Medium Low 
Other CHP Related Medium Medium  Low 
Design Medium High High 
Construction High Low Low 
Operations Medium High High 

Table 17  Matrix Comparing Risk Severity 

Assessment of Relative Risk Severity  
In any type of commercial utility DES, the market risk is usually one of the most important 
hazards to be managed.  This arises from realities in this industry. The first is that revenue is 
absolutely intrinsic.  Without a credible projection of sufficient revenue the project will not 
proceed.  If it does proceed and revenue proves to be inadequate there will be insufficient return 
on investment 

The second reality is the high front ended nature of the investment.  Once this money is spent, 
the economics would be adversely affected should revenue-generating load fail to be realized.  
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The best way to mitigate this risk is to sign sufficient long term customer contracts with fixed 
capacity charges before proceeding with implementation of the new DES.  However, in the case 
of greenfield DES relying on new development, this risk mitigation strategy is not entirely in the 
control of the DES. The DES developer’s assessment of this risk is influenced by their level of 
confidence in the market for the new development.   

Another major risk is over investment.  In general, well managed DES practice “just-in-time-
investment”, i.e. they attempt to defer investment until just before the related revenue 
generating load commences service.  This can be done with the energy transfer stations and 
branch service related piping, but to a less extent with the main distribution pipeline and the 
energy source.  

The commodity risk is an important specific gamble for the DES as it will be buying and selling 
energy in various forms related to commodity prices.  Care must be taken that the energy 
purchase and sales agreements match sufficiently well in terms of future changes in price.  It is 
very important that the customer’s agreements achieve appropriate containment and/or lay-off 
of risk.  Proper structures for pricing and term that make the project return insensitive to 
commodity prices and actual volumes of energy produced and sold provide an effective 
mitigation strategy if implemented accurately.  

7.3 Regulatory Issues 
There are some legal and regulatory issues that are specific to the district energy industry.  The 
following discussion is complementary to a Risk Management Plan as these issues need to be 
understood and addressed by DE proponents. 

7.3.1 City Policy  
Generally, cities have become more and more supportive of DE development, which is aligned 
with other policies aimed at building a high density, mixed use built form and containing sprawl. 

7.3.2 Ownership and Operating Issues 
The most likely ownership and operating model is a municipally owned corporation.  The 
precedents include Markham District Energy Inc., which is owned by Markham Enterprise 
Corporation.  

A detailed review of the Municipal Act was not undertaken for this study.  However, it is 
assumed that following the precedent of Markham District Energy that there are no restrictions 
on the powers of either of the cities that would prevent them from incorporating and operating a 
DES under the contemplated ownership and operating model. 

Ownership, in part or whole, of any business implies legal liability, but there are ways to shield 
the owners of an enterprise from legal liability.   

The norm in the district energy industry is for terms and conditions of service to customers to be 
specified in an Energy Service Agreement (ESA).  The ESA typically provides for exclusivity and 
fixed payments from the customer in return for firm capacity being provided by the supplier, with 
a term of 20 years and automatic renewal unless 2 years notice is given that a party wishes not 
to renew. 

The customers typically include corporations or institutions that have the ability to act as 
counter-parties to such agreements.  The district energy company ownership and operating 
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model must provide governance and management staff with the capability to negotiate and 
execute such agreements. 

The ESA shields the utility from unreasonable risk from failure to supply due to Force Majeure 
events, necessary system maintenance or safety; the ESA defines the liability, remedies and 
cure periods.    

An additional protection would be the corporation.  A corporation is usually exclusively 
responsible for its debts and liabilities.  The operational advantage of creating a corporation is to 
allow the DES to enter contracts to sell services and to raise debt.  This avoids confusion that 
might be caused by the business being conducted in the name of the City on behalf of the DES.  
There might be City policies, e.g. procurement policies, which would create complications for 
the DES. 

7.3.3 Electricity Generation or Sales Related To 
The generation, transmission, distribution and sale of electricity in Canada has traditionally been 
closely regulated and often legally restricted to specific utilities.  These laws and regulations 
may impact a DES that includes Combined Heat & Power (CHP). 

The extent and nature of this impact will depend on the technical concept.   

Connection requirements would have to be discussed with Enersource.   

Affiliate Approval by Ontario Energy Board (OEB)  
Any generation project developed by an affiliate of a Local (Gas or Electric) Distribution 
Company requires the approval of the Ontario Energy Board pursuant to Section 80 of the 
Ontario Energy Board Act.   

Generator License 
All generators (above 1 MWe) connected to the electricity grid are required to obtain a 
Generator License regardless of whether they are to become a Market Participant. 

Retail License 
A retail license may be required if power is to be sold directly to a customer for his own use.   

Connection 
A Power Generator will be required to enter into a Connection Agreement with the Local 
Distribution Company (in this case, Enersource).  A Connection Impact Assessment must be 
completed and before connection of any electrical generating asset to the provincial power grid.  
Contact with the local utility at an early stage is recommended. 

Market Participation 
An Embedded Generator that settles at the retail level with the Local Distribution Company is 
not required to become a Market Participant.  

Wholesale Metering 
Current rules require that all generation, 1 MWe and above, be metered with Wholesale 
Metering equipment per the current Market Rules in order to establish net and gross quantities 
for transmission charges.  To explain, the gross quantity a customer consumes in kW, whether 
supplied by the grid or by an embedded generator, determines the load customer’s 
Transmission Connection Charge (as opposed to the Transmission Network charge that can be 
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billed net of the generator output, as noted above in the discussion on parallel or series 
connection).   

7.3.4 Ontario Ministry of Environment Regulations   
The following Ministry of Environment (MOE) regulations and guidelines might potentially apply 
to the proposed project. 

Regulation 116/01 – Environmental Assessment Requirements for Electricity Projects 
Regulation 419/05 – Air Pollution – Local Air Quality 
Guideline A-9 – NOX Emissions from Boilers-Heaters 
Guideline A-10 - Procedure for Preparing an Emission Summary and Dispersion Modeling Report 
Guideline A-12 – Guideline for the Implementation of Air Standards in Ontario (GIASO) 
Guideline for the Installation and Operation of Continuous Emission Monitoring Systems and their 
use for reporting under the provisions of O. Reg. 127/01 

More detail about each regulation can be found in Appendix K. The review found that several 
MOE regulations and guidelines would possibly apply to a proposed DES with or without a CHP 
facility. 

Our review of Reg. 116/01 identified that a gas-fired CHP facility of the size anticipated to be 
used for DE in Project Green would not require an EA. 

Even if a biomass fired plant was to be established later there is a low probability that the 
proposed CHP facility would require an EA; specifically, if either someone requests it, or the 
facility requires approval under Section 27 of the Environmental Protection Act, because it 
requires establishment of a waste management system or disposal site.  

A Certificate of Approval – Air & Noise is required from the MOE before construction of the CHP 
system.  In order to evaluate if the proposed CHP system will demonstrate compliance to Reg. 
419/05 predictive air dispersion modeling and a noise assessment (as minimum) will be 
required. 

7.4 Financing Issues 
The following sections provide information on those funding sources that FVB believes based 
on previous industry experience would be most applicable for this DES. 

The different types of financing that could be used to develop and construct the DES can be 
categorized as: 

Grants 
Loans 
Equity 

7.4.1 Grants 
The Government of Canada’s Building Canada Plan is currently the major source of potential 
grants to develop DES.  This is a $33-billion long-term infrastructure initiative and is intended to 
provide grants of up to several million dollars.  Such a grant could form a solid base from which 
to assemble the total project financing mix. 

Grants may also be available from the Green Municipal Fund (GMF), administered by the 
Federation of Canadian Municipalities (FCM).  Since the ultimate source of funds is the same as 
for the Building Canada Plan (i.e. the federal government), discussions with the administrators 
of both regarding a specific project would be in order. The likely eligibility of a specific project to 
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receive assistance from both sources would need to be determined.     An optimal plan might be 
to use GMF grants during the development stage and some form of the Building Canada Plan 
for construction.  

The GMF also provides loans.  These could play a useful supplementary financing role to grants 
as they are usually cost sharing and not for the total project capital required.  

Green Infrastructure Fund 
The Green Infrastructure Fund (GIF), part of the Building Canada Plan, is intended to support 
projects on a cost shared basis.  For example, in February, 2010, it was announced that the GIF 
would provide financial support to the City of Saint John, New Brunswick of up to $9.8 million, a 
maximum of one third of the capital costs for construction of a DES.  FVB assisted the City of 
Saint John in describing the project, capital cost estimates and benefits.  

Early, this year the federal government offered the City of Yellowknife a $14 million grant from 
the Clean Energy Fund to develop a DES. 

The application process starts with a letter describing the project which, if favourably received is 
to be followed up with a more detailed project description.  The City may be in a position to 
initiate the application process following this feasibility study and as soon as the technical 
concept is identified. 

Although other entities, including private companies and the Province, are eligible recipients of 
assistance under the GIF, a municipality has an especially strong position with respect to DES 
as it controls access to rights of way.  Any other party would have to secure a municipal access 
agreement for the DPS and therefore would require support from the municipality.   

The fact that the GIF would probably only fund a part, e.g. in some cases a maximum of one-
third, of the project cost implies the ownership and financing structure must provide for other 
sources of funding, which may be some combination of those described below. 

Gas Tax Fund 
The Gas Tax Fund (GTF) is another facet of the Building Canada Plan, which includes green 
energy in its focus.  

The GTF targets municipalities, exclusively.  As an example, the Association of Municipalities of 
Ontario awarded its Federal Gas Tax Award in 2009 to Markham Council recognizing excellent 
use of GTF, related to Markham’s district energy project, to a large extent designed by FVB. 

This source of financing would be available only to ownership structures that included the City.  
Since its ultimate source is also the Building Canada Plan, further consultation with 
administrators of these funds would be recommended in order to optimize application for 
funding. 

Public Private Partnerships 
Any project seeking funding over $50 million under the Building Canada Plan will be required to 
assess the viability of a public private partnership (P3).  Funding assistance is usually not 
required in the early stages of DE projects because they tend to start small and take many 
years to build-out.  

7.4.2 Loans 
There are different sources of loans potentially available under different ownership models: 
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Infrastructure Ontario (IO) 
Federation of Canadian Municipalities (FCM) 
Commercial Lenders  

It should be understood that the principal and interest payments required for any loan must be 
paid from the gross profits of the DES. 

Infrastructure Ontario  
The Infrastructure Ontario (IO) Loan Program is intended for municipalities, universities and 
other public sector partners in support of modern and efficient public infrastructure development.  
It has committed to provide over $2.4 billion, of which over $2 billion has been advanced to 
date. 

Whereas, from recent news reports, it would appear that Provincial finances are tight, the capital 
amount that could make a crucial difference to development of a DES would be small relative to 
the previous commitments. 

IO is in the process of considering funding for at least one other DE development that would be 
of a comparable scope to that envisaged for the Pearson Area.  Hence, it has moved up the DE 
learning curve to an extent, which may make it more amenable to another DE funding 
application. 

Clearly, the implication for ownership structure is that a municipality, or some other public entity, 
would have to be involved in order to receive IO funding.  

Federation of Canadian Municipalities (FCM) 
The GMF, administered by FCM, was established by the Government of Canada in its 2000 
budget to stimulate investment in innovative municipal environmental projects that advance the 
progress of sustainable development.  

District energy is one of the target sectors for GMF, which can provide up to 80 per cent of costs 
to a maximum of $4 million in loans combined with up to $400,000 in grants.  

The GMF loans are very attractive, offering interest rates 1.5% lower than the Government of 
Canada bond rate for the equivalent term.  

The GMF is intended to be a revolving fund which limits the principal to $4 million and the term 
to 10 years; this may not be enough to entirely fund a DES start-up.  But it could be useful as a 
component of an overall financing mix.  

An interesting feature of the GMF loans that has been discussed with FCM officials is the 
possibility, subject to appropriate due diligence, of the GMF loan functioning as mezzanine 
financing.  This means it would rank ahead of equity but subordinate to commercial debt.  The 
benefit this brings is to make it easier to secure commercial debt or, in other words, less equity 
may be have to be put up to satisfy a commercial lender.  Using this approach if GIF can be 
secured, a $30 million project might be financed as illustrated in Figure 4 

Caution; Figure 4 is only a hypothetical illustration of how a $30 million project such as this one 
might be financed from a mix of sources – the financial feasibility of this specific project can only 
be determined following confirmation of pricing and project scope following a marketing program 
and discussions with representatives of GIF and GMF and potential conventional lenders. 
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Illustrative DES Financing
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Figure 4 Illustrative Financing Mix 

The above illustration is intended to show that a combination of a GIF grant and a GMF loan 
would reduce the amount of equity and conventional debt needed to levels that may make the 
IRR on Equity attractive for private investors.     

Another intriguing possibility that has been discussed in the past with FCM officials is shaping 
repayments with a balloon payment at the end of the term, which could be 10 years.  The 
benefit is that DES cash flow usually grows over time.  The first few years are the most 
challenging for making debt repayments.  But by about year 10 the DES would have several 
options to retire the balloon payment, including more commercial debt or more equity from 
partners. 

This is illustrated in Figure 5 below which is intended to shows that as a DES becomes 
established the availability of conventional financing improves and the cost decreases. 

 

Project Stage    
- > 

Feasibility Project 
Definition 

In Operation 

Business Case   
- > 

Embryonic Firming Up Strong 

Availability of 
Financing 

Low Moderate High 

Cost of 
Financing 

High Moderate Low 

Figure 5 Risk of DES vs Stage of Project 

As the level of municipal ownership increases so does the prospects for GMF funding.  
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Commercial Lenders 
Commercial lenders, e.g. banks, insurance companies or pension funds, may be a source of 
financing.  When and if available they would be at a higher cost and subject to much more 
onerous terms than government financing.  For example, based on Infrastructure Ontario’s high 
credit rating, its cost of capital tends to be lower and can pass on this advantage to its 
borrowers. 

But if commercial debt is available for a project it should cost less than private equity.  For 
illustration, a lender might charge a premium of 2% on Government of Canada 10 year bonds, 
which are currently under 3%, so the interest rate could be in the order of 5%.  The after tax 
cost of debt would be even lower for a private company because interest on debt is a tax 
deduction, so in the case of this example it could be in the order of 4%, which is considerably 
less costly than the rate of return required by private equity (see below). 

A rigorous process is involved in obtaining long-term debt from commercial lenders in a 
sufficient amount to finance a large portion of a DES, which could have a total project cost in the 
range of $20-30 million.  It would involve independent due diligence studies by the lender, paid 
for by the applicant with no certainty of a positive result.  

Lending agreements can cover many issues, including term, interest rate, security, debt 
coverage ratio, sweeps (the lender has the right to sweep up all the available cash flow if certain 
performance factors are not achieved).  But the complexity of a lending agreement is not the 
most challenging issue.  The primary issue is whether a lender would be willing to lend money 
for a DES start-up with all of the associated uncertainties, especially if the cash flow is weak for 
the first few years, which is often the case. 

The availability of conventional financing will be improved if the business case can be firmed up 
and also if other sources of funding are lined up after the conventional debt in order of 
repayment, e.g. grants, equity and GMF loans as illustrated in Figure 6. 

It is uncertain whether a DES start up in a specific situation can be financed by a private 
company without government assistance.  Based on experience in Canada, it appears that 
government funding is usually needed.  Whereas it is possible for a private company to receive 
government assistance, it seems to be easier for a province or a municipality.   

The implication is that the ownership model must probably involve the Province, the City or both 
in order to raise sufficient financing for the start-up.  Commercial debt may then have a role, as 
illustrated in Figure 6. 

In conclusion, commercial debt financing might be available for the start-up phase of a DES if 
there is sufficient committed revenue from customers who have signed firm long-term contracts.  
The prior commitment of government grants and subordinate debt from FCM could improve the 
prospects for raising commercial debt.  Provincial or municipal involvement would enhance the 
prospects of obtaining loans.  And obviously a loan guarantee from the City or Province would 
help considerably.  

However, loans from commercial entities should be contemplated only when government 
sourced loan capacity has been exhausted or is unavailable.   

7.4.3 Equity 
Equity means money invested by shareholders who will be repaid last from any profits. 
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Equity investment is probably a necessary component regardless of the ownership option 
because neither grants nor debt, nor a combination of the two can usually be expected to 
provide 100% of the required capital.  In other words, any grantor or lender usually wants to see 
a proponent have some of their own money at risk.  If there wasn’t, the determination and 
commitment of the proponent to ensure a successful outcome would be questionable. 

Therefore, it is expected that the owner(s) will have to commit some equity as a condition for 
receiving any grants or loans11

There are several multi-DES owners that may be interested in owning another DES, but the 
issue is whether they would want to be involved in development and start-up. These include 
Enwave, Dalkia, NRG, Fort Chicago and Corix.  The local utilities, Enersource and Enbridge 
may also have an interest. 

.  Further work on financing, i.e. with potential grantors and 
lenders, will be required to determine the amount of equity required.  This study has assumed 
40% equity on approximately $30 million, approximately $12 million.   

Given the usual municipal requirement for competitive procurement, the interest of any outside 
potential owner or partner in this specific project might have to be confirmed through a binding 
RFP process, once the feasibility study has developed a reasonably clear definition of scope 
and potential revenues.   

If any private equity financing were made available at an early stage, it is expected that it would 
be expensive.  The project start-up hurdle rate for a private company is likely in the range of 15 
– 20%, or more.  Even allowing for some expected leverage with lower cost debt financing, the 
percentage share required by private equity early on is likely to be high relative to the amount of 
money that is contributed (as compared with a case where the DES  is generating significant 
revenues). 

At a later stage, when more customers have signed contracts, the project scope becomes better 
defined.  Then, after firm quotations have been received from suppliers and contractors, the 
cost estimates can be refined and the expectation of leverage with debt financing is higher.  At 
that stage, the risk would be lower so an equity investor would be willing to accept a lower 
return. 

Finally, when the DES is built and up and running so that market risks and completion risks 
have been largely eliminated and long-term financing is in place, the cost of private equity could 
be similar to a utility rate of return, i.e. in the range of 8-12%.   

Since only modest rates of return are generally achievable in DE (in order to provide competitive 
service charges to customers), it is difficult to develop a viable DES project yielding acceptable 
rates of return for private equity subject to significant risk, even with committed customers.  This 
difficulty is reflected in the recent history of DES development in Canada, which has tended to 
be driven by government at the start-up phases with private investment coming in later. 

In one case, interviews of about a dozen possible investors to gauge the appetite of the industry 
for a DES start-up in a brown field situation confirmed there was limited interest prior to 
customer commitments.  Nevertheless, several expressions of interest were submitted but since 
the process did not continue through the binding proposal stage, it is difficult to say what the 
real availability of capital would be in this situation.   

                                                
11 Application can made at an early stage, on the understanding that grant funds would flow on a strictly 
cost sharing basis. 
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This pattern is likely to continue, i.e. more private involvement in established DES, while the 
majority of new projects will continue to be driven by municipalities, often with funding support 
from senior levels of government.  Any private investment in a DES will probably continue to be 
measured in relation to customer contracts or other very strong assurances of revenue.   

7.4.4 Ontario Power Authority Contracts 
CHP is one of the most promising energy sources for a DE in the Pearson Area.  This would be 
predicated on suitable contracts with the Ontario Power Authority (OPA). 

OPA contracts are important for natural gas fired generation to mitigate spark-spread risk.  The 
OPA has initiated a CHPSOP and has offered contracts under this program to other FVB 
clients.  The CHPSOP contracts are not power purchase agreements (PPA) in the conventional 
sense, but rather contracts to provide the Province with capacity.  The OPA commits to support 
payments to adjust the actual market net revenue to a stated level related to capacity, 
specifically $28, 9000 per MWe per month. 

The OPA has awarded contracts of this type following a RFP process to CHP associated with 
DES in Markham, Oshawa and London and is currently in the process of assessing applications 
to the CHPSOP.  At least one of FVB’s clients has been notified that it has been awarded a 
CHPSOP contract.  The advantage of a Standard Offer Program is that it establishes price 
certainty, subject to specified conditions.  

The quality of revenue from a CHPSOP is similar to the capacity component of DE service 
rates, i.e. it is locked-in for 20 years.  And the amount of incremental revenue earned by an 
appropriately sized CHP Facility is significant in relation to the associated DES.  For example, in 
this case the projected electricity revenue is approximately $2 million versus approximately $1 
million capacity charges for district heating and $1.5 million energy charges for district heating.  
This relatively large increase in firm revenue makes the DES project more financially attractive. 

8 Business Model Report 
A financial model has been prepared to examine the business case of a potential DES to serve 
the Phase 1 customers, as described in this report.  The resulting pro-forma financial 
statements are included in Appendix H.  This Section highlights the key assumptions and results 
of the business case model. 

The base case has the following general assumptions: 

Inflation – 3% 
Planning Period for Return on Investment Ratio – 3 years of development plus 25 years of 
operation 
No local taxes were included in the analysis at this stage 
A nominal land cost was assumed to be $5,500 per month 

The following financing assumptions impact the financial statements: 

Debt to equity ratio – 60% 
Repayment term – 20 years 
Interest rate – 6% 

However, project viability will be discussed in terms of unlevered Internal Rate of Return (IRR), 
i.e. before financing, as this parameter does not rely on financing assumptions.  The IRR does 
take into account working capital and tax.  Taking into account tax without financing is not a 
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serious problem in this case because the relatively large amount of available Capital Cost 
Allowance results in the assumed 30% average tax rate not being reached until the 12th year of 
operation.  

The model has the capability to either include CHP, or not, and to take into account any level of 
government funding assistance and any level of intended customer savings from BaU self-
generation costs.  Sensitivity analysis can be performed on specified variances in capital, 
escalation, gas prices, fixed O&M costs, DES energy rates, DES capacity rates and the level of 
funding assistance.  The model encompasses multiple phases, each with its own tranche of the 
overall financing package.  I Phases beyond Phase 1 are considered speculative due to the 
lower portion of customers visited.  However, the Project IRR was calculated for Phases 1, 2 
and 3 for illustrative purposes.  This comparison shows that the expansion does not improve the 
IRR.  This is because, according to this very preliminary analysis, the additional pipe cost more 
than off-sets the lower unit cost of adding production capacity.  It is possible this could be 
improved by more detailed analysis and optimization of CHP. 

  

Phase 1 2 3 

IRR 5% 4% 4% 

MW Contract Load 13.6 15.5 22.3 

Table 18 IRR by Phase & Contract Capacity 

8.1 Thermal Revenue Assumptions 
The connected customer heating capacity is based on the results discussed in Section 2: 
Customer Demand.  The total projected customer capacity is assumed to be connected in two 
sub-phases.  Table 20 shows the phased heating capacity.  Table 21 shows the phase timing 
with customers being connected in phases over a period of two years with the first customer 
revenues starting in 2015. 

Pearson DES
Installed Contracted

Phase 1 A 8,000          4,825          
Phase 1 8,000          8,800          
Total 16,000        13,625        

Rationale kW
total diversified 11,581        
rounded up 12,000        
redundant boiler 4,000          
total capacity 16,000        

Capacity (kW)

 
Table 19 Thermal Capacity Build-up 
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Pearson DES
Month (1-12) Year (xxxx) Month (1-12) Year (xxxx)

Phase 1 A 1 2014 Jan-14 1 2015 Jan-15
Phase 1 1 2015 Jan-15 1 2016 Jan-16
Total

Construction Start Date Commissioning Date

 

Table 20  Project Phasing 

The district heating service rates are in terms of $/MWht for energy and $ per kWt per month for 
capacity. 

The energy rate in $/MWht is derived from the variable production cost for heating per Section 
8.3 below based on the heat being produced entirely in hot water boilers12

The capacity rate in $ per kWt per month is set equal to an amount that when added to the 
energy charge would make the total district heating service charge equal to the total estimated 
customer’s BaU costs per MWht in the first year of service.  This counts fuel, O&M and avoided 
replacement capital per the BaU cost summary worksheet in Appendix B.  In other words, this is 
the “value added” by the DES on top of the cost of fuel.  From another perspective, it equals the 
customer’s avoided O&M and replacement capital plus the customer savings in energy costs 
comparing BaU fuel bills to DES energy charges only. 

.  In other words, it is 
a “pass-through” of the DES fuel costs, assuming no CHP.   

In the base case this rate provides no direct monetary savings to customers, but is deemed to 
be a “competitive” rate, derived on a similar basis to what has been used in other DES.  If it is 
planned to offer customers savings from BaU, it would be preferable to implement this by a 
reduction in the capacity rate and that is how this business model is structured.  Whether the 
service can be sold at, or with a specified reduction from, the estimated BaU cost in this 
particular circumstance depends on a host of factors that can only be confirmed or modified in a 
marketing program that would be the next stage of project development.  

The derivation of the capacity rate is therefore influenced by the customer’s avoided fuel cost 
using the same current forecast gas commodity price as in the Variable Cost Assumptions (this 
is very important), taking into account the estimated average seasonal customer boiler 
efficiency of 60%, the current delivery charges under Enbridge Rate 100 that was recently 
calculated to be approximately $2.96/GJ for a typical commercial building (assuming this will not 
change materially in constant dollars) and the avoided BaU cost of O&M and replacement 
capital as documented the BaU analysis worksheet in Appendix B, which came to 
$54,840/MWt/year on average for the selected 11 prospective customers. 

The calculations are shown in Table 22. 

                                                
12 In reality, the intent is to generate as much heat as possible from heat recovery from the CHP unit, but the fuel saved by heat recovery is credited as revenue 

to the CHP in a separate CHPSOP model.  This CHP revenue and associated expenses are then linked into the main DES model at the Income Statement level. 
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BAU Variable Costs
commodity gas cost (2015 in 2011 $) 5.18 $/GJ
typical commercial T&D charge (Rate 100) 2.96 $/GJ
assumed delivered gas costs (2015 in 2011$) 8.14 $/GJ
Customers Seasonal Efficiency 60%
Avoided customer fuel cost 48.81 $/MWht

BAU Fixed Costs 
based on average for Phase 1 buildings 54,840 $/MWt/year
Equivalent Full Load Hours 2,063
fixed cost expressed per unit of energy 26.59               $/MWht

Total BAU cost per unit of energy 75.40               $/MWht

DES energy rate (pass-through production costs) 33.44 $/MWht

Balance of BaU cost as a capacity charge 41.96 $/MWht
Capacity charge per MWt 86,553 $/MWt/year
Customer Savings intended at current gas costs 0
$ per year per MW after savings 86,553 $/MWt/year

$ per kWt per month (2011$) 7.21 $/kWt/month

Development of District Heating rates

Derivation of capacity rate to make total customer DES charges = total BAU

 

Table 21  DES Rate Derivation 

8.2 Electricity Revenue 
Another significant assumption is that the Energy Centre will be a standalone facility not 
connected to the GTAA CUP either physically or by way of operating supervision, even though it 
will be located just across the street.  Since no waste heat from the GTAA is assumed in this 
analysis, it is assumed that, with 12 MWt of heat load, the DES would install its own CHP 
Facility to commence operation upon connection of the balance of Phase 1, i.e. in 2016 under a 
contract with the OPA based on the current CHP Standard Offer Program (CHPSOP)13

For the purpose of costing and energy projections, it is assumed that the DES CHP Facility 
would include a nominal 4 MWe Jenbacher JMS 624 reciprocating engine generating a net 

. 

                                                

13 The September 2011 OPA update on the CHPSOP states that new Applications will not be accepted 
until the Launch and Second Tranche Applications have been processed and the OPA has determined 
whether there is any remaining Available Capacity.  If it is determined that there is remaining Available 
Capacity, the OPA will provide five Business Days notice on the website of the reopening of the program 
for new Applications.  Therefore, strictly, it is uncertain whether a CHPSOP-type contract would be 
available, but it is considered likely. 
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output of 3.9 MWe to the grid and 3.76 MWt of useful heat and that it would operate 2,200 hours 
per year.  This is a conservative assumption of run time made by the OPA based on the past 
few years’ gas and electricity prices. 

The actual run time would be dictated by economic dispatch according to future gas and 
electricity prices.  However, under the current CHPSOP rules and pricing formula the financial 
results are relatively in-sensitive to run time.  The main benefit from more run time would be 
greater greenhouse gas emission reductions. 

Addition of a Thermal Energy Storage (TES) system, similar to the TES that was recently 
commissioned in Markham Centre, was considered.  Preliminary modelling suggested that this 
would not improve the overall rate of return – probably because of few run hours in the shoulder 
seasons corresponding to the assumption of 2,200 run hours per year.  However, this is a 
conclusion that should be re-visited carefully should the project proceed.  

FVB’s CHPSOP model confirms that with the estimated heat load of Phase 1, the proposed 
CHP Facility would have a Useful Heat Output Percentage of 42%, well above the required 
minimum of 15%.  Its net average annual heat rate would be 5,600 Btu/kWh, which would 
qualify for Class 43.1 30% Capital Cost Allowance (CCA)14

It would be more efficient than the OPA’s Virtual Power Plant, which means that if managed 
correctly this CHP project ought to earn a return on investment in the range that the OPA aimed 
for with its CHPSOP pricing.  In fact, with no incremental operating staff required (above those 
needed anyway for the DES) or incremental heat distribution capital, i.e. as what could be 
described as a “bolt on” to the DES, the Project (unlevered) IRR of the CHP Facility (alone, as 
distinct from the overall DES) is projected to be 11%.  This is in line with several similar CHP 
projects that FVB has examined in recent months.  

.   

The challenge is that the DES platform necessary to achieve this IRR for the CHP Facility, 
under current assumptions, without any government funding assistance, and without the benefit 
of an external source of energy (so that full new boiler capacity is needed) is projected to have 
an unlevered IRR of only 3%, which is improved to 5% by CHP.  Although, the DES with CHP 
IRR on Equity can be levered to 8% under the base case financing assumptions, this is still at 
the low end of the range normally considered attractive for DES projects, even with public 
ownership, which is generally 8-12% (although some have been constructed knowing the IRR 
would be less than 8%, because of other benefits).   The potential impact of government funding 
on this is discussed further in sub-section 8.4. 

8.3 Variable Cost Assumptions 

8.3.1 Heating 
Natural gas, electricity, water and sewer tariff assumptions for heating production are shown in 
Table 23.  The natural gas cost per unit of heat production in the DES  is derived from current 
forecast15

                                                
14 If the net heat rate were no higher than 4,750 Btu/hour the CHP Facility would qualify for Class 43.2 
with a 50% CCA.   Cursory modelling suggests the 43.2 heat rate may be difficult to achieve, but this 
could be investigated further at the design development stage if sufficiently important.     

 gas prices applied to the projected average seasonal customer boiler efficiency of hot 
water boilers in the Energy Centre of 82% and estimated transportation and delivery charges of 

15 Sproule AECO-C forecast as of Sept 30, 2011 for 2015 in 2011$  
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$1.65/GJ, assuming un-bundled delivery rates for the Energy Centre boilers combined with 
CHP. 

The production efficiency assumptions are based on FVB’s operating history experience.  The 
resultant cost for production for each major variable cost is identified. 

Pearson DES
Natural Gas Commodity Cost ($/MMBtu) 5.46
AECO - Dawn Basis 0.65
Estimated T & D costs for CHP ($/MMBtu) 1.00
Total delivered gas price ($/MMBtu) 7.11
Electricity Tariff (CAD/kWh) 0.1270
Water & SewerTariff (CAD/IG) 0.0091

Natural Gas Usage (MMBtu input/MMBtu Out) 1.2195
Electricity Usage (kWh/MMBtu) 7.50
Water & Sewer Usage (IG/MMBtu) 15.00

Natural Gas Cost (CAD/MMBtu) 8.6707
Electricity (CAD/MMBtu) 0.9525
Water & Sewer (CAD/MMBtu) 0.1365
Chemicals (CAD/MMBtu) 0.0400
Total Variable (CAD/MMBtu) 9.7997  

Table 22  Heating Variable Cost Assumptions 

 

8.3.2 Fixed Cost Assumptions  
Heating 
Assumptions for fixed costs of heating production and distribution are shown in Table 24.  
These assumptions are based on FVB’s experience of support to operations. 
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Fixed Costs

Pearson DES
Labour (CAD) (3 FTE) in $ per year 184,605   
Maintenance Cost (% capital) 1.00%
Insurance (% of capital cost) 0.25%
Land Lease (CAD) in $ per year 66,000     

Corporate Overheads (CAD million)
Development Costs 2012-2014 0.15         per year
Salary and G&A expenses 2015 onwards 0.15         per year

Plant G&A (CAD million)
Plant G&A (a fixed amount escalating) 5%
Subject to maximum of 0.10         per year  

Table 23  Heating Fixed Cost Assumptions 

8.4 Financial Results 
The Business Model is based on supplying heat only to the 11 identified customers, together 
with a 4 MWe CHP Facility per the CHP Standard Offer Program.  The projected unlevered 
Internal Rate of Return (IRR) is 5% over a 25 year operating period.  

Financial projections are presented in the following tables:  

Table 25 – Income Statement Projection 
Table 26 – Balance Sheet Projection 
Table 27 – Cash Flow Statement Projection  

These summary tables show the pro forma financial statements for ten years of operations.  The 
printouts in Appendix H show the statements from the start of project development in 2012 
through 25 years of operation to 2039. 
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Income 
Statement 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

CAD million           

Revenue 0.84 4.47 4.58 4.69 4.80 4.91 5.03 5.15 5.28 5.41 

Total 
operating 
cost 

0.88 2.65 2.73 2.81 2.89 2.97 3.06 3.14 3.23 3.33 

EBITDA (0.04) 1.82 1.85 1.88 1.91 1.94 1.98 2.01 2.05 2.08 

EBIT (0.37) 1.01 1.04 1.07 1.10 1.14 1.17 1.21 1.24 1.28 

Net profit (0.37) 0.17 0.23 0.28 0.34 0.40 0.47 0.53 0.60 0.68 

 

Table 24  Pro Forma Income Statement 

EBITDA means ‘Earnings before interest, taxes, depreciation and amortization’ 

EBIT means ‘Earnings before interest and taxes” 

Net Profit is after interest on financing and taxes 
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Balance Sheet 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

CAD million           
Fixed Assets 11.89 27.55 26.75 25.94 25.13 24.33 23.52 22.71 21.90 21.10 
Current assets 0.11 0.84 1.28 1.73 2.17 2.61 3.05 3.49 3.92 4.34 
Total assets 11.99 28.39 28.03 27.67 27.30 26.94 26.57 26.20 25.82 25.44 
Current 
liabilities 0.15 0.93 0.97 1.02 1.06 1.11 1.16 1.22 1.27 1.33 

Long term 
liabilities - 16.00 15.48 14.93 14.35 13.73 13.08 12.39 11.65 10.88 

Paid-up capital 12.22 11.75 11.75 11.75 11.75 11.75 11.75 11.75 11.75 11.75 
Retained 
earnings & 
reserves 

(0.37) (0.29) (0.17) (0.03) 0.14 0.34 0.58 0.84 1.15 1.48 

Equity 11.85 11.46 11.58 11.72 11.89 12.09 12.32 12.59 12.89 13.23 
Total liabilities 
& equity 11.99 28.39 28.03 27.67 27.30 26.94 26.57 26.20 25.82 25.44 

 

Table 25  Pro Forma Balance Sheet
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Cash Flow Statement 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

CAD million           

Inflows                     

Cash flows from operations 0.04 0.82 1.04 1.09 1.15 1.21 1.28 1.34 1.41 1.49 

Cash flows due to investments (11.77) (16.48) - - - - - - - - 

Cash flows from financing 11.77 15.93 (0.60) (0.66) (0.72) (0.78) (0.85) (0.92) (0.99) (1.07) 

Net increase in cash 0.04 0.27 0.43 0.43 0.43 0.43 0.43 0.42 0.42 0.41 

Table 26  Pro Forma Cash Flow 
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The financial projections are depicted graphically below.  Net revenue increases substantially in 
year 2 due to commencement of service to the balance of customers in Phase 1 (which are in 
Toronto, east of Highway 427) plus the CHP Facility.  The owners operating cash flow, 
exclusive of financing, is represented by EBITDA. 
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Figure 6 Financial Projection 

8.5 Sensitivity 
The lRR was found to be most sensitive to changes in capital, service rates and government 
assistance, as shown in Table 28.  A grant of 30% of the capital cost, approximately $8.5 
million, would move the IRR into the generally accepted range of 8 -12%. 

4% -15% 10% 0% 10% 25%
-40% 4% 2% 3% 2% none
-20% 5% 3% 4% 3% 2%

0% 7% 4% 5% 4% 3%
20% 8% 5% 6% 5% 4%
40% 9% 6% 7% 6% 5%

4% -15% 10% 0% 10% 25%
-40% 3% none none none none
-20% 5% 3% 3% 3% 2%
0% 7% 4% 5% 4% 3%
20% 8% 5% 6% 5% 4%
40% 10% 7% 8% 7% 5%

4% -15% 10% 0% 10% 25%
0% 7% 4% 5.0% 4% 3%
5% 7% 5% 5.5% 5% 3%

10% 8% 5% 6.1% 5% 4%
15% 9% 6% 6.7% 6% 4%
20% 9% 6% 7.4% 6% 5%
25% 10% 7% 8.2% 7% 6%
30% 11% 8% 9.0% 8% 6%
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Table 27  Results of Sensitivity Analysis on Unlevered IRR 

The IRR were also be more favourable if a supply from the GTAA were arranged, under the 
assumptions outlined in Section 2.2, instead of the proposed new 4 MWe CHP.  The 
sensitivities of this scenario are shown in Table 29. 
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8% -15% 10% 0% 10% 25%
0% 11% 8% 8.9% 8% 6%
5% 11% 8% 9.5% 8% 7%

10% 12% 9% 10.1% 9% 8%
15% 13% 10% 10.9% 10% 8%
20% 14% 10% 11.7% 10% 9%
25% 15% 11% 12.5% 11% 10%
30% 16% 12% 13.5% 12% 11%
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Table 28 Sensitivity of unlevered IRR to Funding and Capital with External Supply 

9 Implementation Plan 
The following is not intended to be totally sequential.  For example, a private component 
ownership might enter at some point during the marketing phase and this may be after some 
level of funding has been secured from senior levels of government. 

9.1 DES Ownership Model 
The first task will be to determine the owner/operator model and establish suitable governance 
(e.g. relationship with the shareholders).  As suggested in Section 6:Ownership and Operational 
Structure, one viable approach may be to start as a municipal entity with the intent of involving 
private capital as the business plan becomes more firm with conditional commitments from 
prospective customers.  

9.2 Initial Business Plan 
The second task will be for the owner to develop an initial Business Plan with a project 
schedule, costs/revenue projection and draft a Term Sheet Template and sample Memoranda 
of Understanding (MOU’s) and Energy Service Agreements (ESA’s).  Control of the site for the 
first Energy Centre should be secured at least with an option.  All of this is necessary to prepare 
for marketing. 

9.3 Marketing  
Each prospective customer should be engaged in preliminary discussions aimed at introducing 
the possibility of district heating service.  The results of the initial feasibility study should be 
reviewed with building owner’s representatives, the potential benefits should be stressed and 
the planned process for establishing the DE business explained, including the expected 
schedule. 

An important outcome of this activity would be to gain the cooperation and participation of each 
building owner/developer to coordinate their planning activities with the DE activity. 

Another product of the marketing activity would be an initial project risk assessment, using what 
is learned through discussions with the building owners/developers, as well as intelligence from 
the technical work that will overlap. 

While FVB staff could lead this activity, if engaged to do so, it will be critical for the DES 
Owner’s staff to participate and lend credibility to the marketing effort.  In addition it will be 
important to have project champions amongst the municipalities and Partners in Project Green 
to promote the importance of developing a DES for the Pearson Eco-Business Zone.   
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Based on the projected customers’ avoidable costs informed by discussions with the 
prospective customers, a final pricing structure will be developed and its acceptability tested in 
discussions with customers.    

9.4 Project Review 
Stock will be taken of the prospects and suggested character of the DES as informed by 
ongoing and previous efforts.  An especially important step would be to solicit comments on the 
current effort from prospective customers, as these will form the basis of MOU’s that they will be 
asked to sign.  The list of prospective customer peak loads and energy use, and consequently 
the cost/revenue may be revised as a result of this work.   

9.5 Revised Business Plan 
The DE technical concept and Business Plan should be modified as necessary based on the 
project review, e.g. system capacity, temperature profile, DPS route, size and schedule of ETS 
and expected revenue would all be modified as a result of those discussions.  The Capital Cost 
Estimate and Business Plan would be adjusted accordingly.  Technical planning and 
coordination with the GTAA as necessary would occur, along with liaison with local community 
planning officials and municipal engineers responsible for the intended DPS right of way.   

9.6 Design Basis Document 
As the project becomes better defined, a Design Basis Document (DBD) should be developed.  
The DBD will include initial sizing of equipment, schematics and layouts, including pipe route 
and sample pipe details.  The capital cost estimates would be refined in accordance with the 
DBD.  Application for site plan approval would be submitted based on the DBD.   

9.7 Obtain Customer Commitment 
With a solid business plan (including pricing) in hand, presentations will be made to senior 
representatives of the building owners aimed at securing sign-off of MOU’s.  Explanations will 
be given describing what it means for a building to be connected to district energy from both a 
technical and business perspective.  The land owners/developers will be asked to sign-off on 
MOU’s, in acknowledgement of draft ESA’s that will also be presented to them. 

Experience has been that execution of ESA’s can be a time consuming process.  MOU’s 
provide the DE owner with some assurance of customer commitment to support application for 
capital approvals and construction financing, even while final customer review and execution of 
ESA’s are in process. 

9.8 Finalize Project Definition 
The project technical definition (in the DBD) and business plan will be reconfigured as 
necessary in accordance with the MOU’s.  This may include some refinement to the pricing and 
consequently revenue projections. 

The final Business Plan should include owner/operator options, governance, pricing, 
cost/revenue projection, project schedule, risk management plan, environmental and social 
performance and samples of MOU and ESA. 
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9.9 Secure Financing 

9.9.1 Funding Sources 
It is challenging to find conventional financing for DE development and indeed, for construction, 
depending on the amount of signed customer contracts at the time financing is being sought.  
That is why certain recently introduced government grant programs have become so important 
to the DES development industry in Canada.  

Many of these grants are targeted for infrastructure and the municipalities are likely to have a 
key role in securing this funding.  Application for any of the grants would require the DES 
technical concept to be developed to the point of a clear definition of scope. 

Suggested sources of financing were outlined in Section 7.4 with respect to Financing Risks. 
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10 Economic Conditions for GTAA’s Central Utilities Plant to Supply 
Thermal Energy 

 

Currently the GTAA has a CUP that consists of boilers and a CHP plant. While the boilers are 
limited by their physical capacity and GTAA’s demand for heating and cooling, the CHP is 
currently limited by market prices for electricity. 

The CHP plant is dispatched when it is profitable based on market rates for electricity and the 
cost of natural gas.  In order to utilize GTAA’s CHP as the thermal source for the proposed 
district energy system, GTAA would need improved contract terms so that it is profitable to run 
more often.  If this was the case, it is possible that the proposed 4MW dedicated CHP plant 
assumed by this study could be avoided. 

Contract features that would support the delivery of heat to the Pearson Eco-Business Zone 
District Energy System include non-dispatchable operation and minimum standby price for 
electricity, together with an appropriate spark-spread risk mitigation mechanism.  If this was 
available, GTAA could potentially be available to provide the thermal energy when needed by 
the proposed district energy system. 
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11 Appendix A: Introduction to District Energy 

11.1 General Overview  
District Energy Systems (DES) supply thermal energy from (an) Energy Centre(s) (EC) through 
a Distribution Pipe System (DPS) to Energy Transfer Stations (ETS) located in multiple 
buildings as illustrated in the following diagram. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11.2 Services 
The primary service provided by DES to customers is heating and/or cooling.  DES may also 
generate electricity as a by-product using Combined Heat and Power (CHP, also known as 
cogeneration).  Alternately, some DES purchase heat energy wholesale from third party CHP 
plants, or other facilities that have heat production capacity available. 

Electricity generated in Energy Centres may be self-consumed in the Energy Centre, in another 
host facility and/or injected into the local electricity distribution system.  This is known as 
Distributed Generation, i.e. electricity generation connection to a local distribution system not to 
the province-wide transmission system. 

11.3 Unique Sales Proposition  
DES supply "ready-to-use" thermal services for buildings, as opposed to fuel or electricity that 
must be converted to thermal services on-site.  Conventional on-site systems typically combust 
fuel in boilers to provide heating and domestic hot water; and utilize electrically-driven 
equipment to produce chilled water for air conditioning.  Some buildings use electrically-driven 
heat pumps to produce space heating and electric domestic hot water heaters.  The need for 
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such on-site energy conversion equipment and associated ancillaries like breeching, stacks and 
cooling towers is eliminated by the district energy service. 

Additionally, DES offers the flexibility of utilizing potential energy sources, which has been 
described as “future-proofing”.  This means that no matter what the future holds in terms of 
changes in cost and availability of energy commodities, the DES will always be able to adapt by 
switching energy inputs and/or technologies.  

11.4 Energy Sources 
DES can use a diversity of energy resources such as fossil fuels, renewable energy and waste 
heat.  They are sometimes called “community energy systems”, because a DES can provide 
opportunities to connect generators of waste energy (e.g. electric power plants or industrial 
facilities) that already exist within a community to consumers in the same community.  That is 
the essential idea behind this Partners in Project Green feasibility study of the prospect for a 
DES in the Pearson Econ-Business Zone.    

Central storage of hot or cold energy may be useful in some cases.  For example, in Ontario, 
which has plentiful base-load nuclear and hydro power, natural gas-fired CHP may be more 
economic to operate only at peak times each day.  But when it does operate a CHP unit may 
generate more useful heat than required by the district heating system at that instant, especially 
during the summer and shoulder seasons.  Hot thermal energy storage can increase the useful 
heat recoverable from CHP by enabling it to be used during the part of the day when the CHP 
unit is shutdown.  This is a process strategy used by Markham District Energy Inc. 

In some places, district cooling systems store cooling energy that is generated at night for use 
during the hottest part of the day. This will shift electricity demand to the lower cost hours and 
add peak cooling capacity without more chillers.  The economic justification for the capital cost 
of cold thermal energy storage has generally been found to be difficult in Ontario to date.   
However, it may be a useful option in the future as the difference in price between on and off-
peak electricity increases and/or there are more incentives offered to optimize electricity 
infrastructure.  There is a significant economy of scale in cold thermal energy storage.  
Therefore, it is more likely to be more beneficial for a DES than for any individual building. 

Clearly, the reliability and efficiency of a DES with its multiple centralized boilers and chillers, 
ideally backed up with thermal storage will be superior to any standalone building system.  This 
is analogous to the integrated electricity grid as compared with the alternative of having gensets 
in each building. 

To illustrate, consider only one boiler or one chiller in a building, which is sometimes seen 
especially one chiller in multi-residential buildings.  First, there is no back-up.  Second, since the 
one unit must be sized to meet the peak demand, which occurs on only a few days per year, it 
will be operating consistently at a fraction of its design capacity which inevitably leads to 
inefficiency. 

Two production units are better, but not by much.  For example, using typical load duration 
curves for the GTA (Greater Toronto Area), it can be shown that even two or three units, 
depending on the exact design configuration (e.g. 2 * 50% peak capacity or 3 * 40% peak 
capacity) still suffer from significant part-loading.  Inefficiency is also frequently exacerbated by 
over-estimation of the required peak capacity. 
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DES would typically have four or five heating production units and two or more chillers.  Part 
loading is also reduced by system diversity, which arises because different building peak 
demands are not coincident.  

11.5 Distribution Medium 
Many older systems in North America use steam as a heat transportation medium while modern 
district heating systems almost always use hot water.  The main reason for using hot water 
rather than steam is that even though it’s a lower grade of energy it is still capable of functioning 
as the source for space heating and domestic hot water. 

Being a lower grade of energy, hot water is less expensive to produce than steam.  Hot water 
can be produced from a variety of lower temperatures sources such as waste heat from CHP.  
Additionally, staffing requirements are minimized as hot water systems are not subject to as 
strict regulation as steam systems with respect to attendance by operating engineers.   

District heating is more common than district cooling in Canada because of the climate.  A 
minority of DES in Canada supply both heating and cooling.  This involves 4 pipes, specifically 
supply and return for each of heating and cooling.  District cooling is even more capital intensive 
than district heating because of lower ΔT (difference between supply and return temperatures).  
As a consequence, district cooling is typically found in high density areas like downtown 
Toronto.  This study will make a high-level assessment of the potential for district cooling in the 
study area, but it is considered an unlikely prospect, except perhaps for the Airway Centre 
complex.  This section will briefly describe the concept of district cooling and what it would imply 
for any buildings that were connected.  

District cooling systems also use water as the energy transport medium.  It is simply at a lower 
temperature and is used to transport heat away from buildings rather than to buildings.  The 
supply temperature would be in the range of 4 to 8 °C and water at this temperature is called 
“chilled water”.  Heat from the building is transferred into the chilled water and then piped to an 
Energy Centre where the heat is then rejected into the outside air via cooling towers.  This 
process eliminates the need for air conditioners or chillers and cooling towers in the customer 
buildings. 

11.6 Building Interface 
The DES delivers hot and/or chilled water to energy transfer stations (ETS) usually located in 
the basement of each customer building. 

The key components of ETS generally include: 

Branch lines from connections that have been provided on the thermal distribution system; if both 
heating and cooling are supplied there would be four pipes  
Shut-off valves 
Controls including electrically operated control valves, to regulate flow required to meet the 
building’s energy demand and maintain the DES return temperatures 
Thermal Energy meters 
Separate heat exchangers for domestic hot water (DHW), space heating and space cooling (if 
applicable) 
Miscellaneous fittings such as vents, strainers and thermo-wells for the energy meter (described in 
more detail below) 
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A typical ETS is illustrated below, with blue used for cooling and red for heating.  Most ETS for 
heating and cooling have three heat exchangers as depicted in this figure; (HX-1) space 
heating, (HX-2) domestic hot water and (HX-3) cooling. 

The peak demand for heating a typical building in Ontario is usually slightly higher than for 
cooling, as measured in equivalent units, e.g. kilo-Watts thermal, but the cooling equipment 
would be larger because of lower ΔT.   

The illustration shows only the primary side piping, the district heating and cooling loops.  The 
secondary side pipes, which are part of the building HVAC system, would be connected to the 
HX secondary side flanges.  In recent projects, FVB has recommended short lengths of pipe 
from the HX secondary flanges be included in DES ownership in order to accommodate 
temperature measuring instrumentation.  

The illustration also shows the different heat exchangers as used for DHW and those used for 
space heating.  The hot side inlet temperature for DHW would typically be controlled to 65°C by 
recirculation, as that is the requirement on the primary side to produce domestic hot water at 
60°C on the secondary side. 

The hot side inlet temperature for space heating could go as high as 120°C at peak times, 
although for a DES designed to serve entirely new buildings the maximum hot side inlet 
temperature might be as low as 95°C.   

 
 

It might help to appreciate the benefits of district energy service with respect to the simplification 
of building design by comparing the ETS sketch to the following figure. 
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The ETS would replace the boiler, chiller and cooling tower (and cooling tower pumps) as 
shown above. Similarly the boiler exhaust breeching and stack (which are not shown) would 
also be replaced.  

The above figure may be oversimplified by showing only one boiler and one chiller.  Normally a 
well designed HVAC system would have at least two boilers although a single chiller is often all 
that is provided for multi-residential buildings.  At least two chillers would normally be provided 
for commercial office buildings where cooling is regarded as more important to ensure 
continued staff productivity.  The decrease in reliability and efficiency due to having too few 
production units was mentioned earlier. However it is appreciated that cost, complexity and 
space requirements increase with more production units. 

The ETS will take approximately 20% of the space that would normally be required by an 
equivalent sized boiler and chiller.  The rest of the HVAC system is essentially the same as 
would be used for a central boiler and chiller hydronic system.   

11.7 Metering 
The thermal energy metering system is an important component of the ETS.  Heating and 
cooling (if applicable) would have separate instrumentation providing inputs, but a single data 
computer/logger could be specified to handle both.  A thermal energy meter consists of 
flow/volume meters, temperature sensors on both supply and return and an integrator/calculator 
which also contains a data logger, as illustrated in the following figure. 
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All thermal energy meters used in the ETS comply with the Canadian Standards Association 
(CSA) heat metering standard (CSA C.900), as may be amended or replaced from time to time.  
CSA C.900 is currently an adaptation of European Standard EN1434 with Canadian deviations. 

The energy meter will collect data on:  

Cumulative volume in cubic meters (m3)  
Cumulative energy in megawatt-hours thermal (MWht)  
Thermal power demand in kilowatts thermal (kWt)  
Flow rate in m3/hour  
Supply and return temperatures  
Temperature difference (∆T) 

The data from each meter will be transmitted periodically to a central DES computer.  This data 
will be used for billing and trouble-shooting.  

Thermal energy meters complying with CSA C.900 are accurate and reliable but expensive. The 
installed and commissioned cost of a thermal energy meter for a typical building might be in the 
order of $15,000.  This cost, together with the cost of heat exchangers, control systems, shut-off 
valves and branch connections, explains why district energy service is more suitable for larger 
buildings, where the energy cost savings justify the capital cost of connection.  
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11.8  Definitions and Abbreviations 
Btu – British thermal unit; the amount of energy required to raise 1 pound (lb) of water by 1° 
Fahrenheit (F) 

Base Load – that portion of energy demand required constantly; the DE industry uses a looser 
definition that is essentially the energy demand economically served by high capital/low 
operating cost resources such as CHP or biomass; best illustrated visually by a load duration 
curve.  In the example shown in the graph below, the peak system demand is close to 30 MWt, 
but a resource with a capacity of 10 MWt could economically supply approximately 80% of the 
thermal energy – the area below the curve and 10 MWt.  
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BAU – Business as Usual, i.e. the default scenario if district energy is not implemented 
Chiller – a machine for generating cooling energy in the form of chilled water used in air 
conditioning, its efficiency is often expressed in terms of COP (see below). 

CHP - Combined Heat and Power, also known as cogeneration, means simultaneous 
generation of both useful heat and power in a single process. 

Conversion from Degrees (°) Fahrenheit (F) to Celsius (C)– subtract 32 then divide by 1.8; 
from °C to °F, do the opposite, i.e. multiply by 1.8 then add 32.  

COP – Coefficient of Performance, the ratio of output divided by input; used to express the 
efficiency of chillers or heat pumps 



TRCA Pearson Eco-Business Zone District Energy Feasibility Study  10 April 2012 
 Appendices 

91 

 

DES – District Energy System means a system to supply heating and/or cooling to multiple 
buildings. 

Diversified Peak Demand – the sum of the peak thermal demands (i.e. heating or cooling) of 
all buildings served by a DES multiplied by a factor to reflect the fact that different buildings’ 
peak demands are not coincident.  For district heating, a factor of 0.8 to 0.85 has been found to 
be appropriate.  

Degree Days – a measure of how hot or cold a location has been within a stated period of time, 
relative to a reference temperature; Heating Degree Days (HDD) may be quoted below 15°C, 
and Cooling Degree Days above 15°C, if that happens to be the outside air temperature below 
which heating is generally turned on and above which cooling is turned on.  

DE – District Energy  
DEC - District Energy Centre – a central facility where heating and/or cooling and/or electricity 
are generated; a recently more preferred term to “energy plant” or “central plant”. 

DPS - Distribution piping system for heating and/or cooling.  This system consists of supply and 
return pipes (of the same diameter) together with all necessary valves, vents, drains and fittings.  
The pipes are usually buried underground, insulated for heating and situated between the 
energy source(s) and customer buildings.  Supply and return branches for each customer 
building join the inside piping that connects the DPS to the building energy transfer station 
(ETS) (see below). 

DHW – domestic hot water; district heating systems usually supply DHW along with space 
heating and it accounts for most of the summer load. 

ΔT – delta T – difference in temperature, e.g. as between the supply and return lines of a district 
heating or district cooling loop.  

Energy Centre - A central facility where heating, cooling and/or electricity is generated.  This is 
a preferable term to “energy plant” or “central plant”  

EFLH - Equivalent Full Load Hours, annual energy consumption divided by peak load.  Heating 
EFLH for a building is a function of the local annual outside air temperature profile, the outside 
air temperature when heating is turned on, domestic hot water consumption and any other non-
space heating uses of heat.  Cooling EFLH is a function of the local annual outside air 
temperature profile, the outside air temperature when cooling is turned on, humidity (it takes 
cooling energy to de-humidify) and any other non-space air-conditioning uses of cooling. 
ETS - energy transfer stations.  They are in each customer building and consist of heat 
exchangers, energy meters, controls, valves and inside piping.  

Heat Pump – a machine (very similar to a chiller) used for generating heat from energy sources 
that are too low in temperature to be useful directly. 

GJ – Giga-Joule, a billion Joules, a unit of heat commonly used in the natural gas industry in 
Canada.  

HVAC – heating, ventilation and air conditioning; the acronym is an indicator that these 
functions must be viewed holistically. 

kJ – kilo-Joule, a thousand Joules, 1 kJ per second = 1 kW 

kWe – kilo-Watts of electricity 
kWt - kilo-Watts thermal, heat or cooling, depending on context 
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L/s – litres/second; 1 L/s = approximately 13.2 Imperial Gallons per Minute (IGPM)  
MBH – a thousand Btu per hour, commonly used in the HVAC industry to express the capacity 
of boilers; can refer to input fuel consumption or output of thermal energy  

m – metres; approximately 1,609 m = 1 mile  

m2 – square metres, 1 m2 = 10.746 square feet, 10,000 m2 = 1 hectare 

MMBtu – 1 million Btu 
MWe – Mega-Watts of electricity  
MWt – Mega-Watts thermal, heat or cooling, depending on context  

MWhe – Mega-Watt hours of electricity 

MWht – MegaWatt hours thermal, heat or cooling, depending on context; 1 MWht = 3.6 GJ = 
3.412 MMBtu  

(kWe, kWt. MWe, MWt and MBH are units of peak load or capacity, while kWhe, kWht, MWhe, 
MWht, MMBtu and GJ are units of energy) 

Primary or Primary Side – refers to the hot water and/or chilled water system on the supplier’s 
side of the ETS  
Secondary or Secondary Side – refers to the hot water and/or chilled water system on the 
customer’s side of the ETS. 

Ton – a unit of cooling demand or capacity commonly used in the HVAC industry; 1 ton = 
12,000 BTU per hour or 3.516 kWt; 1 MWt = 284 tons 

Ton-hour - a unit of cooling energy; 1 ton-hour = 3.516 kWht or 1 MWht = 284 ton-hours 

Tonne – a unit of mass = 1,000 kilo-grams 

TES – Thermal Energy Storage (hot or cold) 

VFD – variable frequency drives, allows for pumps to vary water flow according to demand in 
heating and cooling systems on the primary and/or secondary side 
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12 Appendix B: Building Surveys 
 

 

 



Bldg. No.1: Hilton Garden Inn 

Basic Building Data 
Building Name Hilton Garden Inn 
Building Address 3311 Caroga Drive 
Building Use Hotel 
Hours of Operation 24/7 
Total Building Area 13,477 m² (145,000 ft²)
No. of Stories 15 above grade/2 below 
Current Installed Capacity 1,230 kW heating/885 kW DHW 
Building Age 2009 
Age of Equipment Same 
 
Building HVAC System Description:   
The Hilton Garden Inn has a two-pipe distributed heat pump system that provides heating and 
cooling to the hotel rooms.  The heat for the heat pump loop is provided by two (2) Lochinvar 
natural gas fired boilers each rated at 515 kW (1,759.5 MBH output/2,070 MBH input); 
additional heat in the heat pump loop is rejected through a cooling tower (approximated at 250 
ton capacity).  The boilers are located in the basement mechanical room.  There are 290 Trane 
water source heat pumps throughout the building with a total installed capacity of 1100 kW 
heating and 250 tons cooling. 
 
Two additional hot water boilers, Lochinvar natural gas boilers rated at 100 kW each (340 MBH 
output/400 MBH input) supply the space heating for the basement levels, the pool/hot tub 
heating, and the snowmelt systems.   
 
There are three (3) separate DHW systems, each comprised of two boilers and two storage 
tank; one system each for the laundry, the lower floors (basement to the 6th floor), the upper 
floors (7th – 15th floors).  The DHW systems are located in the basement and penthouse 
mechanical room. 
 



 

Hilton Garden Inn: 3311 Caroga Drive - Self Generation Costs (Annual Costs)  

Line Values 
1 Peak Load Heating 825 kW
2 Equivalent Full Load Hours 2,500
3 Annual Heating Energy Requirement 2,063 MWh
4 Seasonal Efficiency 60%
5 Total Annual Fuel Input (Natural Gas, MWh) 3,438 MWh
6 Total Annual Fuel Input (Natural Gas, GJ) 12,375 GJ
7 Current Average Fuel Price $10.94 /GJ
8 Total Fuel Cost (1) (Line 6 x Line 7): $135,400

9 Current Operation & Maintenance of the Heating Plant   
10 Electricity for Boiler $1,400
11 Water, Sewer, Water Treatment $3,100 
12 Equipment Insurance $2,600 
13 Preventative Maintenance & Repair $5,200 
14 Administration and Management $800 
15 Labour Cost (0.125 FTE) $7,500 
16 Total Operation & Maintenance Cost (2):  $20,600

17 Capital Replacement Avoidance Cost   
18 Escalated Capital Replacement Cost (@3%) $562,000

19 
Total Sinking Annual Fund Equivalent of Future Replacement 

Cost Subtotal (3):  
$26,900

20 Total Annual Cost of On-Site Heating Production (1) + (2) + (3): $182,900
21 Total Annual Non-Fuel Costs (2) + (3):  $47,500

 



Bldg. No.2: Fairfield Inn & Suites (Marriott) Toronto Airport 

Basic Building Data 
Building Name Fairfield Inn & Suites (Marriott) Toronto Airport 
Building Address 3299 Caroga Drive 
Building Use Hotel 
Hours of Operation 24/7 
Total Building Area 10,424 m² (112,200 ft²)
No. of Stories 11 above grade 
Current Installed Capacity Unknown 
Building Age Unknown 
Age of Equipment  
Building HVAC System Description:  Unknown 
 

Fairfield Inn & Suites (Marriott) Toronto Airport: 3299 Caroga Drive - Self Generation 
Costs (Annual Costs)  

Line Values 
1 Peak Load Heating 600 kW
2 Equivalent Full Load Hours 1,300
3 Annual Heating Energy Requirement 780 MWh
4 Seasonal Efficiency 60%
5 Total Annual Fuel Input (Natural Gas, MWh) 1,300 MWh
6 Total Annual Fuel Input (Natural Gas, GJ) 4,680 GJ
7 Current Average Fuel Price $10.94 /GJ
8 Total Fuel Cost (1) (Line 6 x Line 7): $51,200

9 Current Operation & Maintenance of the Heating Plant   
10 Electricity for Boiler $500 
11 Water, Sewer, Water Treatment $1,200 
12 Equipment Insurance $1,400 
13 Preventative Maintenance & Repair $2,000 
14 Administration and Management $800 
15 Labour Cost (0.125 FTE) $7,500 
16 Total Operation & Maintenance Cost (2):  $13,400

17 Capital Replacement Avoidance Cost   
18 Escalated Capital Replacement Cost (@3%) $297,500 

19 
Total Sinking Annual Fund Equivalent of Future Replacement 

Cost Subtotal (3):  
$14,300

20 Total Annual Cost of On-Site Heating Production (1) + (2) + (3): $78,900 
21 Total Annual Non-Fuel Costs (2) + (3):  $27,700 

 

 



Bldg. No.3: Hampton Inn & Suites 

Basic Building Data 
Building Name Hampton Inn & Suites 
Building Address 3279 Caroga Drive 
Building Use Hotel 
Hours of Operation 24/7 
Total Building Area TBD m² (TBD ft²)
No. of Stories 9 above grade/1 below 
Current Installed Capacity 156 kW pool/laundry heating /500 kW DHW 
Building Age 2003 
Age of Equipment  
 
Building HVAC System Description:   
Rooms are heated with electric resistance elements, likely in through-the-wall package heat 
pump or air conditioning units.  There are two direct fired make up air units with DX cooling 
coils that serve the common areas.   
 
The heating for the pool and laundry are provided by one hot water boiler, Laars 156 kW 
output (531 MBH/625 MBH input), located in the basement mechanical room.   
 
The domestic hot water system is comprised of two (2) boilers, Laars 250 kW output 
(850MBH/1,000 MBH input) and two (2) 1,100 gal. Lochinvar storage tanks located in the 
penthouse. mechanical room. 
 



 

Hampton Inn & Suites: 3279 Caroga Drive - Self Generation Costs (Annual Costs)  

Line Values 
1 Peak Load Heating 400 kW
2 Equivalent Full Load Hours 2,000
3 Annual Heating Energy Requirement 800 MWh
4 Seasonal Efficiency 60%
5 Total Annual Fuel Input (Natural Gas, MWh) 1,333 MWh
6 Total Annual Fuel Input (Natural Gas, GJ) 4,800 GJ
7 Current Average Fuel Price $10.94 /GJ
8 Total Fuel Cost (1) (Line 6 x Line 7): $52,500

9 Current Operation & Maintenance of the Heating Plant   
10 Electricity for Boiler $600 
11 Water, Sewer, Water Treatment $1,200 
12 Equipment Insurance $600 
13 Preventative Maintenance & Repair $2,000 
14 Administration and Management $800 
15 Labour Cost (0.125 FTE) $7,500 
16 Total Operation & Maintenance Cost (2):  $12,700

17 Capital Replacement Avoidance Cost   
18 Escalated Capital Replacement Cost (@3%) $132,200 

19 
Total Sinking Annual Fund Equivalent of Future Replacement 

Cost Subtotal (3):  
$6,300

20 Total Annual Cost of On-Site Heating Production (1) + (2) + (3): $71,500 
21 Total Annual Non-Fuel Costs (2) + (3):  $19,000 

 

 

 

 



Bldg. No.4: Airway Centre 

Basic Building Data 
Building Name Airway Centre 
Building Address 5955 Airport Road 
Building Use 4 or 5 Office Buildings 
Hours of Operation 24/7 
Total Building Area TBD m² (TBD ft²) 440,000 or 675,000 ft2
No. of Stories  
Current Installed Capacity  
Building Age  
Age of Equipment  
 
Building HVAC System Description:   
The building(s) has a heat pump system to provide heating and cooling.  The account manager 
indicated that there were a total of fifteen (15) gas fired boilers rated at ~375 kW output (1275 
MBH/1500 MBH input) each between the 4-5 office buildings.  The building representative 
estimated that there are approximately 20-22 heat pumps per floor of each building (totaling 
600-700 units).   
 
No additional information. 
 



 

Airway Centre: 5955 Airport Road - Self Generation Costs (Annual Costs)  

Line Values 
1 Peak Load Heating 1,400 kW
2 Equivalent Full Load Hours 2,200
3 Annual Heating Energy Requirement 3,080 MWh
4 Seasonal Efficiency 60%
5 Total Annual Fuel Input (Natural Gas, MWh) 5,133 MWh
6 Total Annual Fuel Input (Natural Gas, GJ) 18,480 GJ
7 Current Average Fuel Price $10.94 /GJ
8 Total Fuel Cost (1) (Line 6 x Line 7): $202,200

9 Current Operation & Maintenance of the Heating Plant   
10 Electricity for Boiler $2,200 
11 Water, Sewer, Water Treatment $4,600 
12 Equipment Insurance $9,000 
13 Preventative Maintenance & Repair $7,700 
14 Administration and Management $800 
15 Labour Cost (0.125 FTE) $7,500 
16 Total Operation & Maintenance Cost (2):  $31,800

17 Capital Replacement Avoidance Cost   
18 Escalated Capital Replacement Cost (@3%) $2,042,900 

19 
Total Sinking Annual Fund Equivalent of Future Replacement 

Cost Subtotal (3):  
$91,300

20 Total Annual Cost of On-Site Heating Production (1) + (2) + (3): $325,300 
21 Total Annual Non-Fuel Costs (2) + (3):  $123,100 

 



Bldg. No.5: Hilton Toronto Airport 

Basic Building Data 
Building Name Hilton Toronto Airport 
Building Address 5827 Airport Road 
Building Use Hotel 
Hours of Operation 24/7 
Total Building Area 29,000 m² (311,850 ft²)
No. of Stories 11 
Current Installed Capacity  
Building Age 1971 south tower/1987 north tower 
Age of Equipment  
 
Building HVAC System Description:   
The rooms are equipped with water source heat pumps; the source/sink for the heat pumps is 
supplied by central boiler/cooling tower loop.  The north tower has two 370 kW (1266 MBH 
output) boilers and the south tower has two 350 kW (1200 MBH output) boilers.   
 
The DHW system is supplied by 2 x 350 kW (1200 MBH) boilers in the north tower (mezzanine 
mechanical room) and 3 x 295 kW (1010 MBH) boilers in the south tower basement 
mechanical room.   
 
There are multiple direct gas fired MUA units throughout the building to heat and cool the 
common areas (i.e. nigh club, ball room, meetin room, lobby etc.)  There are approximately 15 
units throughout the north and south towers (conference level roof, south 3rd floor roof, north 
mezzanine and 9th floor roof (total capacity estimated at ~ 1,100 kW (3,785 mBtu – equipment 
schedule provided by chief engineer 2008 survey). 
 



 

Hilton Toronto Airport: 5827 Airport Road - Self Generation Costs (Annual Costs)  

Line Values 
1 Peak Load Heating 1,600 kW
2 Equivalent Full Load Hours 1,750
3 Annual Heating Energy Requirement 2,800 MWh
4 Seasonal Efficiency 60%
5 Total Annual Fuel Input (Natural Gas, MWh) 4,667 MWh
6 Total Annual Fuel Input (Natural Gas, GJ) 16,800 GJ
7 Current Average Fuel Price $10.94 /GJ
8 Total Fuel Cost (1) (Line 6 x Line 7): $183,000

9 Current Operation & Maintenance of the Heating Plant   
10 Electricity for Boiler $2,000 
11 Water, Sewer, Water Treatment $4,200 
12 Equipment Insurance $3,100 
13 Preventative Maintenance & Repair $7,000 
14 Administration and Management $800 
15 Labour Cost (0.125 FTE) $7,500 
16 Total Operation & Maintenance Cost (2):  $24,600

17 Capital Replacement Avoidance Cost   
18 Escalated Capital Replacement Cost (@3%) $606,504 

19 
Total Sinking Annual Fund Equivalent of Future Replacement 

Cost Subtotal (3):  
$401200

20 Total Annual Cost of On-Site Heating Production (1) + (2) + (3): $248,500 
21 Total Annual Non-Fuel Costs (2) + (3):  $64,700 

 



Bldg. No.6: Holiday Inn Toronto Airport 

Basic Building Data 
Building Name Holiday Inn Toronto Airport 
Building Address 970 Dixon Road 
Building Use Hotel 
Hours of Operation 24/7 
Total Building Area Est. 18,395 m² (198,000 ft²) 
No. of Stories 10 
Current Installed Capacity Unknown 
Building Age Unknown 
Age of Equipment Unknown 
 
Building HVAC System Description:   
Unknown 
 

Holiday Inn Toronto Airport: 970 Dixon Road - Self Generation Costs (Annual Costs)  

Line Values 
1 Peak Load Heating 1,400 kW
2 Equivalent Full Load Hours 2,100
3 Annual Heating Energy Requirement 2,940 MWh
4 Seasonal Efficiency 60%
5 Total Annual Fuel Input (Natural Gas, MWh) 4,900 MWh
6 Total Annual Fuel Input (Natural Gas, GJ) 17,640 GJ
7 Current Average Fuel Price $10.94 /GJ
8 Total Fuel Cost (1) (Line 6 x Line 7): $193,000

9 Current Operation & Maintenance of the Heating Plant   
10 Electricity for Boiler $2,100 
11 Water, Sewer, Water Treatment $4,400 
12 Equipment Insurance $2,100 
13 Preventative Maintenance & Repair $7,400 
14 Administration and Management $800 
15 Labour Cost (0.125 FTE) $7,500 
16 Total Operation & Maintenance Cost (2):  $24,300

17 Capital Replacement Avoidance Cost   
18 Escalated Capital Replacement Cost (@3%) $462,797 

19 
Total Sinking Annual Fund Equivalent of Future Replacement 

Cost Subtotal (3):  
$22,200

20 Total Annual Cost of On-Site Heating Production (1) + (2) + (3): $239,500 
21 Total Annual Non-Fuel Costs (2) + (3):  $46,500 

 



Bldg. No.7: Westin Bristol Place 

Basic Building Data 
Building Name Westin Bristol Place 
Building Address 5827 Airport Road 
Building Use Hotel 
Hours of Operation 24/7 
Total Building Area 14,870 m² (160,000 ft²)
No. of Stories 14 above/1 below 
Current Installed Capacity 2060 kW Htg/1670 kW DHW/300 tons 
Building Age 1974 
Age of Equipment ~ 7 years old 
 
Building HVAC System Description:   
Each room is equipped with a 2 pipe  fan coil unit that is supplied off the central boiler/chiller 
system.   
 
The heating system is comprised of four boilers each 515 kW (1759 MBH) output.  There is a 
300 ton cooling tower/chiller.  MUA supplied by gas fired rooftop units approx. capacity 
according to report by EMG = 3000 MBH (880 kW).  Property report indicates there are four 
gas fired make up air units on the roof totaling 3000 MBH (880 kW) capacity. 
 
The DHW is supplied by four DHW boilers 2 x 350 kW (1200 MBH) + 2 x 485 kW (1658 MBH).  
 



 

Westin Bristol Place: 5827 Airport Road - Self Generation Costs (Annual Costs)  

Line Values 
1 Peak Load Heating 1,600 kW
2 Equivalent Full Load Hours 2,300
3 Annual Heating Energy Requirement 3,680 MWh
4 Seasonal Efficiency 60%
5 Total Annual Fuel Input (Natural Gas, MWh) 6,133 MWh
6 Total Annual Fuel Input (Natural Gas, GJ) 22,080 GJ
7 Current Average Fuel Price $10.94 /GJ
8 Total Fuel Cost (1) (Line 6 x Line 7): $241,600

9 Current Operation & Maintenance of the Heating Plant   
10 Electricity for Boiler $2,600 
11 Water, Sewer, Water Treatment $5,500 
12 Equipment Insurance $3,800 
13 Preventative Maintenance & Repair $9,200 
14 Administration and Management $800 
15 Labour Cost (0.125 FTE) $7,500 
16 Total Operation & Maintenance Cost (2):  $29,400

17 Capital Replacement Avoidance Cost   
18 Escalated Capital Replacement Cost (@3%) $734,300 

19 
Total Sinking Annual Fund Equivalent of Future Replacement 

Cost Subtotal (3):  
$48,500

20 Total Annual Cost of On-Site Heating Production (1) + (2) + (3): $319,500 
21 Total Annual Non-Fuel Costs (2) + (3):  $77,900 

 

 



Bldg. No. 8: Quality Suites Toronto Airport 

Basic Building Data 
Building Name Quality Suite Toronto Airport 
Building Address 262 Carlingview,  
Building Use Hotel 
Hours of Operation 24/7 
Total Building Area 15,645 m² (168,350 ft²)
No. of Stories 12 above grade/1 below 
Current Installed Capacity 2,050 kW 
Building Age 1993 (~18 years) 
Age of Equipment same 
 
Building HVAC System Description:   
Each room is equipped with a 2 pipe fan coil unit that is supplied off the central boiler/chiller 
system.  The heating system is comprised of two boilers each 1025 kW (3500 MBH) output.  
Heating water is supplied at ~76.7 °C(170°F)  There is a 150 ton cooling tower/chiller.   
 
Make up air issupplied by hydronic rooftop units off of the boiler loop.   
DHW hot water system is provided by 2 x 440 kW (1500 MBH) boilers in conjunction with 2 x 
120 gal. hot water storage tanks.  The equipment is located in the penthouse mechanical 
room. 
 



 

Quality Suite Toronto Airport: 262 Carlingview - Self Generation Costs (Annual Costs)  

Line Values 
1 Peak Load Heating 900 kW
2 Equivalent Full Load Hours 2,100
3 Annual Heating Energy Requirement 1,890 MWh
4 Seasonal Efficiency 60%
5 Total Annual Fuel Input (Natural Gas, MWh) 3,150 MWh
6 Total Annual Fuel Input (Natural Gas, GJ) 11,340 GJ
7 Current Average Fuel Price $10.94 /GJ
8 Total Fuel Cost (1) (Line 6 x Line 7): $124,100

9 Current Operation & Maintenance of the Heating Plant   
10 Electricity for Boiler $1,300 
11 Water, Sewer, Water Treatment $2,800 
12 Equipment Insurance $3,400 
13 Preventative Maintenance & Repair $4,700 
14 Administration and Management $800 
15 Labour Cost (0.125 FTE) $7,500 
16 Total Operation & Maintenance Cost (2):  $20,500

17 Capital Replacement Avoidance Cost   
18 Escalated Capital Replacement Cost (@3%) $521,700 

19 
Total Sinking Annual Fund Equivalent of Future Replacement 

Cost Subtotal (3):  
$99,300

20 Total Annual Cost of On-Site Heating Production (1) + (2) + (3): $243,900 
21 Total Annual Non-Fuel Costs (2) + (3):  $119,800 

 

 

 

 

 

 



Bldg. No. 9: Travel Lodge 

Basic Building Data 
Building Name Travel Lodge 
Building Address 925 Dixon Road, Toronto, ON 
Building Use Hotel 
Hours of Operation 24/7 
Total Building Area 15,685 m² (168,760 ft²)
No. of Stories 17 above grade/1 below 
Current Installed Capacity  
Building Age 1983 
Age of Equipment Same (new DHW – 4 years old) 
 
Building HVAC System Description:   
Rooms have split type air conditioning units with electric resistance heating coils rating from 
7200 – 8200 watts each.   
 
DHW/laundry is provided by 4 x 280 kW (961 MBH) gas fired boilers with 2 x 2000 gal storage 
tanks.  
 
Common space heating is done by gas fired 4 x 470 MBH input + 720 MBH input  MUA units. 
 



 

Travel Lodge: 925 Dixon Road - Self Generation Costs (Annual Costs)  

Line Values 
1 Peak Load Heating 600 kW
2 Equivalent Full Load Hours 2,100
3 Annual Heating Energy Requirement 1,260 MWh
4 Seasonal Efficiency 60%
5 Total Annual Fuel Input (Natural Gas, MWh) 2,100 MWh
6 Total Annual Fuel Input (Natural Gas, GJ) 7,560 GJ
7 Current Average Fuel Price $10.94 /GJ
8 Total Fuel Cost (1) (Line 6 x Line 7): $82,700

9 Current Operation & Maintenance of the Heating Plant   
10 Electricity for Boiler $900 
11 Water, Sewer, Water Treatment $1,900 
12 Equipment Insurance $800 
13 Preventative Maintenance & Repair $3,200 
14 Administration and Management $800 
15 Labour Cost (0.125 FTE) $7,500 
16 Total Operation & Maintenance Cost (2):  $15,100

17 Capital Replacement Avoidance Cost   
18 Escalated Capital Replacement Cost (@3%) $155,800 

19 
Total Sinking Annual Fund Equivalent of Future Replacement 

Cost Subtotal (3):  
$8,700

20 Total Annual Cost of On-Site Heating Production (1) + (2) + (3): $106,500 
21 Total Annual Non-Fuel Costs (2) + (3):  $23,800 

 

 

 

 



Bldg. No. 10: Courtyard by Marriott 

Basic Building Data 
Building Name Courtyard by Marriott 
Building Address 231 Carlingview Drive 
Building Use Hotel 
Hours of Operation 24/7 
Total Building Area 30,100 m² (324,000 ft²) 
No. of Stories 8 
Current Installed Capacity  
Building Age  
Age of Equipment  
 
Building HVAC System Description:   
Unknown 
 



 

Courtyard by Marriott: 231 Carlingview Drive - Self Generation Costs (Annual Costs)  

Line Values 
1 Peak Load Heating 2,100 kW
2 Equivalent Full Load Hours 2,100
3 Annual Heating Energy Requirement 4,410 MWh
4 Seasonal Efficiency 60%
5 Total Annual Fuel Input (Natural Gas, MWh) 7,350 MWh
6 Total Annual Fuel Input (Natural Gas, GJ) 26,460 GJ
7 Current Average Fuel Price $10.94 /GJ
8 Total Fuel Cost (1) (Line 6 x Line 7): $289,500

9 Current Operation & Maintenance of the Heating Plant   
10 Electricity for Boiler $3,100 
11 Water, Sewer, Water Treatment $6,600 
12 Equipment Insurance $4,900 
13 Preventative Maintenance & Repair $11,000 
14 Administration and Management $800 
15 Labour Cost (0.125 FTE) $7,500 
16 Total Operation & Maintenance Cost (2):  $33,900

17 Capital Replacement Avoidance Cost   
18 Escalated Capital Replacement Cost (@3%) $1,074,400 

19 
Total Sinking Annual Fund Equivalent of Future Replacement 

Cost Subtotal (3):  
$51,500

20 Total Annual Cost of On-Site Heating Production (1) + (2) + (3): $374,900 
21 Total Annual Non-Fuel Costs (2) + (3):  $85,400 

 



 

Bldg. No. 11: Toronto Marriott Airport Hotel 

Basic Building Data 

Building Name Toronto Marriott Airport Hotel 
Building Address 901 Dixon Road 
Building Use Hotel 
Hours of Operation 24/7 
Total Building Area 30,100 m² (324,000 ft²) 
No. of Stories 9 
Current Installed Capacity  
Building Age 1985 
Age of Equipment  
 
Building HVAC System Description:   
Two gas fired Cleaverbrooks boilers each rated at 3000 kW (10.45 MMBtu/hr) input provide the 
hot water space heating for the building. 
 
The DHW system is comprised of five 230 kW (800 MBH) (input) condensing boilers along with 
a 5,000 L storage tank.  DHW boilers were newly replaced in 2011. 
 
Each room is equipped with a four pipe fan coil.  Gas to the heating system is metered 
separately from the gas for the laundry/DHW. 
 



 

Toronto Marriott Airport Hotel: 901 Dixon Road - Self Generation Costs (Annual Costs)  

Line Values 
1 Peak Load Heating 2,200 kW
2 Equivalent Full Load Hours 2,000
3 Annual Heating Energy Requirement 4,400 MWh
4 Seasonal Efficiency 60%
5 Total Annual Fuel Input (Natural Gas, MWh) 7,333 MWh
6 Total Annual Fuel Input (Natural Gas, GJ) 26,400 GJ
7 Current Average Fuel Price $10.94 /GJ
8 Total Fuel Cost (1) (Line 6 x Line 7): $288,800

9 Current Operation & Maintenance of the Heating Plant   
10 Electricity for Boiler $3,100 
11 Water, Sewer, Water Treatment $6,600 
12 Equipment Insurance $4,900 
13 Preventative Maintenance & Repair $11,000 
14 Administration and Management $800 
15 Labour Cost (0.125 FTE) $7,500 
16 Total Operation & Maintenance Cost (2):  $33,900

17 Capital Replacement Avoidance Cost   
18 Escalated Capital Replacement Cost (@3%) $873,500 

19 
Total Sinking Annual Fund Equivalent of Future Replacement 

Cost Subtotal (3):  
$78,000

20 Total Annual Cost of On-Site Heating Production (1) + (2) + (3): $400,700 
21 Total Annual Non-Fuel Costs (2) + (3):  $111,900 

 

Notes: 
1) Estimate does not include GST or PST. 
2) Capital replacement for heating only. 
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13 Appendix C: Comparison of Potential Energy Sources 
The energy sources proposed for the early development phase of the DES in the Pearson Area 
are electricity and natural gas with deployment of CHP and hot Thermal Energy Storage (TES) 
optimized in line with build-up of heat load.      

The potential roles of other energy sources, which may become appropriate in future, are also 
briefly reviewed in this Section.    

13.1 Electricity 
District Energy Centres (DEC) supplying district cooling consume significant quantities of 
electrical power for the chillers, chiller pumps, cooling tower pumps, cooling tower fans and 
distribution pumps (although less than the aggregate amount of power that would otherwise be 
consumed in individual building cooling generation systems).   

CHP can supply some of the DEC electrical load, but this does not diminish the electricity 
infrastructure service needs for standby supply to the DEC to ensure reliability.    

Coordination of DEC service needs with both electric and gas utilities is one of the key tasks at 
the preliminary engineering stage.  The need for large power transformers for district cooling is 
one of the challenges involved in locating a DEC.  This is the main motivating factor in FVB’s 
recommendation to place the DEC in a non-residential low rise building, such as a parking 
garage or bus station. 

13.2 Natural Gas 
Natural gas-fired CHP of a similar type and scale as used in Markham would be an appropriate 
base load heat source for the DES envisaged to serve the Pearson Area.  This design has 
worked well for the DES currently employed at Cornwall, Sudbury, Hamilton and Oshawa. 

This technology route would facilitate possible future substitution of “green gas” for natural gas.  
Green gas, also called pipeline gas, is biogas that has been upgraded to the quality of natural 
gas and injected into the natural gas distribution system.  The various sources of biogas are 
further discussed later in this report.     

This type of CHP is based on reciprocating engines with recovery of heat in the form of hot 
water.  New installations of this type are expected to include Selective Catalytic Reduction 
(SCR) to control emissions to below the Ontario Ministry of Environment (MOE) limit for NOx 
from 2011 onwards of 0.4 kg/MWhe.  This is a lower limit than the current MOE Guideline A-5 
for Peaking Combustion Turbines and is consistent with the phasing-in of this more stringent 
limit under the state-of-the-art US Environmental Protection Agency (EPA) New Source 
Performance Standards (NSPS) for non-road and stationary emissions. 

The load in Phase 1 represents an estimated peak heating load approaching 12 MegaWatts 
thermal (MWt), with a base load of approximately 3 MWt.  This heat load would optimally 
support approximately 4 MegaWatts electrical (MWe) of CHP.  

Although this would supply only a third of the peak heat demand it would provide approximately 
80% of the system demand for heat energy if it operated constantly.  As a natural gas-fired unit, 
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it would probably not operate constantly but would be dispatched according to its heat rate16 
versus the market heat rate17

The CHP would be backed up by natural gas fired standby-peaking boilers.  They would supply 
the system when the CHP was shutdown and in peak periods when the demand exceeds the 
useful heat output of the CHP. 

 .  Nevertheless, natural gas fired CHP might still provide in the 
order of 50% or more of the total system heat energy, depending on market conditions and 
project specific factors.   

The DES would probably be started up with only the standby-peaking boilers as the heat load 
will be very low until several large buildings are in-service and fully occupied.  Staging of CHP 
deployment would be managed in concert with build-up of heat load. 

Incorporation of CHP in the DES is predicated on suitable OPA contracts being available at the 
time that the DES would enter service. 

There may be a transition role for a 1 MWt condensing natural gas fired boiler prior to in-service 
of CHP and to supply the base thermal load whenever the CHP is shut-down. 

It should be noted that even the non-condensing boilers installed in a DES would achieve 
significantly higher measured efficiency (over 80%) than the reasonable expectation for boilers 
in individual buildings, which is 65% (based on field studies of retrofit situations).  The DES 
boilers have many advantages: 

• System diversity (load profiles of different buildings vary somewhat)  
• Multiple units, staged to minimize part-loading 
• Low excess air burner with oxygen trim controls 
• Linear metering gas valves and combustion fan inlet control with modulating motors 

capable of accurate ratio control throughout the complete firing range and are repeatable 
• Seasonal reset of outlet water temperature set point to decrease stack temperature 
• Flue gas economizers to further reduce flue gas temperatures and reduce the possibility 

of flue gas condensation within the boiler (for non-condensing boilers) 
• Automatic stack dampers to reduce standby draft losses 
• Automatic water isolation valves to reduce standby water side losses 
• Monitoring by Operating Engineers either remotely or otherwise to ensure peak 

performance of all control systems 

13.3 Biomass  
Biomass is an excellent energy source for district heating as it is carbon neutral, renewable, 
relatively low cost and could supply the total heat demand of a large DES.  It could in fact meet 
the requirements for the DES if all buildings in the envisaged build-out were connected.  It is a 
possible energy source for this DES at some future time when the benefits of biomass fuel 
become more widely appreciated. 

Biomass is used for district heating through either heat-only boilers or CHP.  It is often a base-
load energy source because handling, combustion and pollution control systems are capital 

                                                
16 Heat rate = fuel consumed per unit of net electricity output; for CHP this should take into account fuel 
displaced by useful heat output 
17 Market heat rate = maximum heat rate economic to operate in any hour 
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intensive.  In this role it would be supplemented by lower capital cost peaking boilers, probably 
natural gas in this case.  Similar to CHP, the high capital cost biomass facility would be 
deployed some years after the DES start-up when the heat load had been built up sufficiently so 
that fuel savings provide the desired return on capital. 

Biomass is used in heat only boilers in district heating systems FVB has designed and helped 
bring in-service in Oujé Bougoumou, Quebec and Revelstoke, B.C.  A heat only boiler using 
gases produced in a biomass gasifier is the energy source for a small DES at Dockside Green 
in Victoria B.C.  A small biomass boiler was considered18

Biomass fired CHP has traditionally used a steam boiler to drive a steam turbine generator with 
low pressure steam extracted and converted to hot water via heat exchangers.  This is the 
technology used by many Pulp & Paper mills in Canada and by District Energy St Paul (St Paul, 
MN), in a 25 MWe/65 MWt steam turbine CHP that FVB was involved in conceptual design of in 
the early 1990’s.   

 for the Evergreen (former Don Valley) 
Brickworks on Bayview Avenue in downtown Toronto. 

There is a severe economy of scale in steam based processes mainly because of the high fixed 
cost of constant attendance by qualified Operating Engineers.  The economic “sweet spot” is in 
the order of size as used by District Energy St Paul, which would be too large for a DES in the 
Pearson Area. 

Organic Rankine Cycle (ORC) technology eliminates the need for attendance by Operating 
Engineers and is suitable for implementation at the scale that would be appropriate for the 
Pearson Area.  There is currently only 1 small ORC plant in North America, but there are 116 
around the world mainly in Europe, the majority based on biomass. There are 39 ORC plants 
under construction, so this may truly be described as an emerging technology that appears to 
offer good prospects for implementation for DE.    

Another technology in an early stage of development gasifiers the wood and uses the “wood 
gas” in reciprocating engines.  Wood gasification (in heat only mode) is the intended base load 
source for a new DES at Dockside Green in Victoria, B.C.  However the gasification component 
of this project has yet to prove itself.  If it works it could be suitable for implementation in a DES 
to serve the Pearson Eco-Business Zone. 

FVB has encountered public resistance to the suggested deployment of biomass boilers in 
Vancouver and Toronto due to concerns about emissions.  However they are widely used in 
urban settings in Scandinavia where the public is environmentally sophisticated.  The local 
opposition seems to distrust back-end emission controls such as electro-static precipitators, 
cyclones and scrubbers.  Emission controls are increasingly becoming an essential component 
of energy projects, e.g. SCR’s are going to be required to meet NOx limits from stationary 
engines from 2011 in Ontario. 

There seems to be no logical reason why biomass energy projects with emission controls 
should not become an acceptable technology for DES in the GTA.   Especially as the 
technology becomes more well-known through gradually adoption in additional applications, e.g. 
through conversion of the coal-fired generating stations. 

                                                
18 Personal communication from biomass boiler supplier representative; the idea may have been shelved 
because there now appears to be no mention of it on the Evergreen website. 
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Therefore, although not recommended for the start-up phase, biomass boilers or biomass CHP 
should be kept as a potentially acceptable energy source that is relevant to the long-term 
planning horizon of DES development in Project Green.  

The form in which it would be deployed is likely to be as a satellite plant in an industrial area 
with no outside storage.  It would employ inside vertical day-storage and possibly wood pellets, 
briquettes or torrified wood, rather than chipped wood waste, for optimal transport, 
storage/handling and lower emissions.   Possible use of ORC technology or gasification either in 
heat-only mode or with reciprocating engine based CHP.   It would probably operate 
continuously with an output serving the system base load thereby supplying 80-90% of the total 
energy consumption with the originally installed natural gas-fired boilers meeting the peak 
demand. 

13.4 Thermal Energy Storage 
Thermal energy storage has been found to work well in conjunction with CHP for district 
heating.  Natural gas-fired CHP is economic to operate in Ontario only at peak times each day.  
In the hours it does operate a CHP unit may generate more useful heat than is immediately 
required by the district heating system especially during the summer and shoulder seasons.  

Similarly, a biomass fired DEC might operate continuously at a constant output that could be 
higher or lower than the coincident system demand.   

Hot thermal energy storage can increase the useful heat recoverable from CHP or biomass, by 
enabling heat output to be stored for use when the unit is shutdown or its output is less than the 
demand.  This is a process strategy used by the CHP based system of Markham District Energy 
Inc., and the biomass based system in Charlottetown, P.E.I. and by many systems in Europe.  
These systems store heat energy in stratified water tanks. 

Some district cooling systems (e.g. several in the U.S. and in Windsor, Ontario) store cooling 
energy that is generated at night for use during the hottest part of the day.  This shifts electricity 
demand to the lower cost hours and adds peak cooling capacity without more chillers.  Cold 
thermal energy storage technologies include stratified water and ice.   

The economic justification for the capital cost of cold thermal energy storage has generally been 
found to be difficult in Ontario to date.  However it may be a useful option in the future as the 
difference in price between on-peak and off-peak electricity increases and/or there are more 
incentives offered as a way to optimize electrical infrastructure.   

There is a significant economy of scale in hot and cold thermal energy storage and therefore 
they are more likely to be economic for a DES than for any individual building. 

Hot thermal energy storage is quite likely to be justifiable for the DES in the Pearson Area and 
installed some time after the first CHP unit is installed.   

13.5 Raw Sewage Heat Source 
The most recent and closest precedent is the 2.7 MWt heat pump recently installed by the City 
of Vancouver’s Southeast False Creek (SFC) Neighbourhood Energy Utility at the Cambie 
Street lift station in SFC as part of the Olympic Athletes Village development.  This lift station 
handles a combination of untreated sewage and storm water.  The heat pump was 
commissioned recently and is currently in the early stages of operation. 

The potential advantages of a raw sewage heat source versus geothermal are:  
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higher efficiency due to higher evaporation temperature as raw sewage may be at higher 
temperatures than an alternative geothermal field lower overall capital from not having to drill 
multiple deep bore holes as for geothermal   

However, these factors must be checked for local site conditions. 

It must be emphasized that the relative success of the heat pump in Vancouver is partly due to 
B.C. enjoying a much more moderate climate than other parts of Canada.  This allows the 
buildings to be supplied at a lower temperature more of the time.  However, another factor is 
that the SFC system serves new development designed for lower district heating supply 
temperature; this aspect might be emulated elsewhere for new developments.  In fact, FVB 
recently considered this heat source for other clients and as a result, there may be a similar 
project proceeding in the GTA within the next few years.   

One of the important requirements is access to a relatively high constant sewage flow, e.g. in 
the order of 200 litres/second for 3 MWt.  Therefore, due to the low population density of Project 
Green there may be physical capacity limits, similar to geothermal and solar, which would 
prevent this technology from serving a large portion of the potential heat demand.    

13.6 Biogas 
Biogas consists of approximately 50-60% methane (as compared with 97% for natural gas), with 
the balance being mostly carbon dioxide.  There are also some trace contaminants, notably 
water vapour and hydrogen sulphide (H2S).  After relatively simple drying and H2S removal 
biogas can be used in boilers and reciprocating engines for CHP much like natural gas.  In fact 
equipment can be retro-fitted to accept natural gas if originally designed to use natural gas.  It 
may be viewed as a potential future substitute for natural gas. 

Biogas is recovered from landfills and in anaerobic digesters at wastewater treatment plants.  
Another source is from facilities for processing the source separated organic fraction of 
municipal solid waste or animal waste on farms.  Landfill gas has some challenging 
contaminants, such as siloxanes, but can still be used for power or heat generation.   

Waste cooking fats and oils collected from food processors and restaurants are expected to 
become another major source of organics for energy production.  In fact, Organic Resource 
Management Inc. one of the largest companies in this business in Canada has its head office in 
Woodbridge, on Steeles Avenue West.   They currently collect from over 8,000 customers, de-
water the material locally then ship it to Quebec for composting. Energy production via biogas 
from anaerobic digestion is seen as the highest value use for such material.  

In some European DES, biogas is piped for several kilo-metres from the digesters to CHP units 
in DEC’s.  This practice could be emulated in Project Green, especially given the proximity of 
industrial areas to the planned new commercial development. 

Another approach that FVB has suggested to other clients is to purchase “green gas” from 
remotely located biogas producers in an analogous way to purchasing “green power”. 

Green gas, also called pipeline gas, is biogas that has been upgraded by removal of carbon 
dioxide and other contaminants to the quality of natural gas and injected into the natural gas 
distribution system.  The City of Toronto is proceeding with two pipeline gas projects at their 
planned new anaerobic digesters at the Disco and Dufferin Transfer Stations.  The City of 
Toronto has internal uses for the green gas and is therefore not in the market as a supplier.  
However, there may be other potential green gas producers, e.g. farmers, which the DES could 
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contract with.  Thereby fuelling natural gas fired boilers and CHP with green gas in order to 
achieve a high level of sustainability. 

13.7 Geothermal 
Geothermal energy was suggested as an alternative energy source in the RFP and FVB often 
receives questions about its applicability to new DES.  Some explanation is given of the 
potential application of geothermal systems to the DES envisioned in the Pearson Area.   

It will help to start by making some distinctions among several different types of geothermal 
technology. 

The availability of pure geothermal energy directly useful for heat or power is confined to certain 
geological regions such as the so-called “Ring of Fire” around the Pacific Ocean (Chile, Peru, 
Ecuador, Columbia, Central America, Mexico, California and Alaska, Russia, Japan, Philippine, 
New Guinea and New Zealand) and Iceland.  When the term geothermal is used for application 
in Ontario it refers to energy extracted from the ground using heat pumps; these have also been 
called ground source heat pumps. 

Heat pumps are the same type of machine that is used in household refrigerators or air 
conditioners.  The key working part is a compressor driven by electricity.  Specifically, a ground 
source heat pump would consume about 1 unit of electricity for every 2 units of heat extracted 
from the ground.  Therefore their sustainability and greenhouse gas emission benefits are 
questionable. 

There are several different geothermal heat pump system configurations.  One important 
distinction is between open and closed loop systems.  In open loop systems ground water is 
pumped out of one well and usually returned through a second well.  This system depends on 
being able to sustain a sufficient flow of ground water typically based on a suitable aquifer 
underlying the site.  It is generally used on a much smaller scale than required for DE, 
commonly for single family homes.  FVB has been involved in some open loop geothermal 
district cooling projects in Sweden.  These were really underground thermal energy storage 
projects, one based on a deep lake water source. 

In closed loop systems there is heat exchange between the ground and a closed loop.  For 
farms or single family homes surrounded by extensive yards, the loop might be laid horizontally 
in shallow burial.  However, for buildings in a densely built-up area the required length of heat 
exchanger would be achieved by multiple vertical boreholes with U-tubes inserted in each 
borehole.  There is an alternative vertical bore-hole version that uses standing columns of 
water, which should have better heat transfer but the comparative feasibility of any specific type 
needs confirmation by experts following test drilling to confirm ground conditions. 

Unlike open-loop systems where required flow can easily be determined based on load, source 
temperature, and equipment performance, it is much more difficult to calculate loop length for 
closed loop systems.   Specifically, it is challenging to predict the in-service capacity and 
performance of any given size of geothermal field.  It is highly dependent upon soil 
characteristics including temperature, moisture content, particle size and shape, and heat 
transfer coefficients.    

Geothermal heat pumps in Ontario are typically used to provide both heating and cooling.  Heat 
rejected from cooling is stored for use in the winter when the machines are switched to heating 
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mode19

As a capital intensive technology it would make more sense to be designed to meet only the 
base load, so the geothermal system would optimally not be the entire energy source (even if 
there were no mis-match between heating and cooling).  Furthermore, heat pumps do not 
provide a sufficiently high temperature output to satisfy peak demands in the severe Canadian 
winter.  This system needs to be supplemented with boilers and chillers.  To be fair, so does 
CHP (though not due to temperature limitations).  The question is which is more favourable from 
economic and environmental perspectives and this can only be determined by a project specific 
feasibility study. 

.  This is sometimes called “geo-exchange”.  The ideal operation is to maintain a long-
term equilibrium whereby the heat taken out in winter is not significantly more than the heat put 
in during the summer.  Buildings in Ontario need significantly more heat than cooling energy 
and higher heating capacity.  Being capital intensive, the optimal design is to meet the required 
cooling capacity which is insufficient to meet the required heating capacity for the same 
buildings.  There is also an energy balance issue, i.e. heat energy extracted in winter could 
exceed that charged in summer, albeit supplemented to a small degree by solar gain and 
ascending heat flux, resulting in possible long-term cooling of the field with degradation of 
heating capacity.  

In mini-feasibility studies recently performed by FVB it has been found that, using reasonable 
generic assumptions, CHP should have a shorter economic payback than geo-exchange and a 
comparative emissions analysis also favours CHP. 

There is far more industry experience with CHP than with geo-exchange and no geo-exchange 
experience on the scale that would be large enough to supply a DES for the Project Green plan.  
The largest geo-exchange systems built to date would supply only a fraction of the total floor 
area envisioned. 

As a local example, FVB is currently working on a geo-exchange project for a university that will 
provide approximately 0.7 MWt of heating and 0.7 MWt of cooling.  

The referenced 0.7 MWt system currently in the design phase is envisaged to use 80 boreholes 
each 152 metres deep on 6 metre centres.  It is very important that the borehole spacing not be 
too close.  In this case, the field area is approximately 0.2 hectares.  This gives a perspective on 
the challenge of coordinating land use and easements for a geothermal loop large enough to 
serve the Pearson Area.   

Geothermal heating and cooling systems for individual buildings would be less of a challenge 
than for a large DES.  However, then those buildings would be locked-in to that technology, 
based on grid electricity, for the life of the building.  By contrast, one of the key benefits of DE is 
that the supply technology, whether geothermal or any other as discussed in this section can be 
incorporated or changed at any time should it prove to be advantageous. 

In summary, the potential for geothermal energy is expected to be, at best, a fraction of the 
overall thermal energy for a DES in the Pearson Area and its economic and environmental 
benefit must be subject to critical review in a site specific feasibility study. 

                                                
19 Switching to heating mode involves changing the position of valves such that the flow from the 
geothermal field goes through the evaporator of the heat pump and the heating loop flow goes through 
the condenser.  Conversely in cooling mode, the flow from the geothermal field goes through the 
condenser and the cooling loop flow goes through the evaporator.  
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13.8 Solar Thermal  
FVB has investigated solar thermal possibilities for more than one local client recently and was 
involved some years ago as a peer reviewer of the Drakes Landing Solar Community project in 
Okotoks, Alberta.  All of these projects have been very small scale, i.e. less than 1 MWt. 

From these experiences FVB has concluded that solar thermal cannot be viewed as a large 
scale economic thermal energy source in Ontario.  Although it may seem there is a greenhouse 
gas reduction justification this becomes weaker when CHP is incorporated.  CHP typically 
results in excess useful heat being available in the summer.  It is better to maximize CHP run–
hours, thereby not only producing heat for zero on-site incremental greenhouse gas emission 
impact but also simultaneously displacing grid electricity coming from central coal-fired 
generation. 
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14 Appendix D: GTAA Cogeneration Plant Operations 
 

The CUP has an associated Cogeneration Plant with the capability to extract steam for heating 
purposes.  A published case study20

The potential steam production from the Cogeneration Plant varies according to: (a) whether the 
Cogeneration Plant is running or not, (b) the point in its startup cycle, (c) outside ambient air 
temperature, with greater steam potential in winter when air is denser, (d) the extent to which 
duct firing is being used, and (e) the particulars of design of the steam turbine, e.g. minimum 
flow requirements to cool the downstream blades. 

 identifies a high pressure (HP) steam (760 psia) flow of 
175,000 lbs/hr, plus a low pressure (LP) steam (179 psia) flow of 11,000 lbs /hr from each of 
two Once through Steam Generators.  The HP steam is used to drive a steam turbine, from 
which steam can be extracted for heating purposes, whereas the LP steam is used directly for 
heating or to drive steam turbine driven chillers. 

A conservative assumption was made of 40 MWt applied constantly throughout the year for 
simplicity.  Using this steam quantity, with a reasonable running time assumption (2,586 hours 
per year) and a typical annual hourly demand profile applied to the both the airport and the DES 
heat loads, and Thermal Energy Storage with a design and size similar to that installed in 2009 
by Markham District Energy, it was estimated that 48% of the thermal energy for the DES could 
be recovered from CHP.  It must be emphasized that there is considerable uncertainty in this 
estimate due to the large number of assumptions.  

It was further assumed, based on general experience for this type of plant, that extraction of 
each MWt would result in de-rating of power generation by 0.25 MWe, from which a variable 
cost estimate for steam from the Cogeneration Plant could be derived from the variable price 
forecast to be received for electricity.  Hence the total average variable cost of production of 
steam could be estimated as a weighted average based on the percentage of steam from CHP 
and its cost and the balance of steam from boilers and its cost, which would be tied to gas 
prices and boiler efficiency.  

The GTAA cautioned that the price expected to be received by the Cogeneration Plant for 
electricity is very uncertain and might increase considerably in future when Locational Marginal 
Pricing comes into effect.  Moreover, the GTAA advised it would not be prudent to base the 
business plan on an assumed supply from the Cogeneration Plant because of both the 
uncertain value of electricity in future and other uncertainties impacting the availability of steam.  

 

                                                
20 IST – SNC Lavalin Constructors Inc, Greater Toronto Airports Authority, GTAA Cogeneration Plant 
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15 Appendix E: Proposed Energy Centre Layout 
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16 Appendix F: Distribution System Route 
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17 Appendix G: Energy Transfer Station Schematic 
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18 Appendix H: Pro Forma Financial Projections 
 

 

 



Pro Forma Financial Statements Project Green District Energy System  

(Amounts in CAD million) 2012 2013 2014 2015 2016 2017 2018
Operating Year 1 2 3 4

Pro Forma Income Statement

Revenue  
Heating Revenues  -         -                  -                  0.84                 2.46                 2.53                 2.61                 
Electricity Revenues -                  2.01                 2.05                 2.08                 
Total revenue -         -                  -                  0.84                 4.47                 4.58                 4.69                 

Operating Cost
Heating plant expenditure -         -                  -                  0.72                 1.61                 1.65                 1.70                 
CHP expenditure -                  0.88                 0.91                 0.93                 
Development/Corporate Overheads 0.00 0.00 0.00 0.16 0.16                 0.17                 0.17                 
Total expenses 0.00 0.00 0.00 0.88 2.65                 2.73                 2.81                 

EBITDA 0.00 0.00 0.00 (0.04) 1.82                 1.85                 1.88                 
EBITDA % of Revenue -5% 41% 40% 40%

Depreciation & Amortisation -         -                  -                  0.34 0.81                 0.81                 0.81                 
EBIT 0.00 0.00 0.00 (0.37) 1.01                 1.04                 1.07                 

Interest cost 0.00 0.00 0.00 0.00 0.84                 0.81                 0.79                 
EBT 0.00 0.00 0.00 (0.37) 0.17                 0.23                 0.28                 

Taxes -         -                  -                  -                  -                  -                  -                  
Net profit 0.00 0.00 0.00 (0.37) 0.17                 0.23                 0.28                 
Net profit % Revenue 0.00 0.00 0.00 (0.44) 4% 5% 6%

Dividend - lower of:   % of NP 50% -         -                  -                  -                  0.09                 0.11                 0.14                 
% of capital 5%

Retained earnings 0.00 0.00 0.00 (0.37) 0.09                 0.11                 0.14                 
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Pro Forma Financial Statements Project Green District Energy System  

(Amounts in CAD million)
Operating Year

Pro Forma Income Statement

Revenue  
Heating Revenues  
Electricity Revenues
Total revenue

Operating Cost
Heating plant expenditure
CHP expenditure
Development/Corporate Overheads
Total expenses

EBITDA
EBITDA % of Revenue

Depreciation & Amortisation
EBIT

Interest cost
EBT

Taxes
Net profit
Net profit % Revenue

Dividend - lower of:   % of NP
% of capital

Retained earnings

2019 2020 2021 2022 2023 2024 2025 2026
5 6 7 8 9 10 11 12

2.68                 2.76                 2.85                 2.93                 3.02                 3.11                 3.21                 3.30                 
2.11                 2.15                 2.18                 2.22                 2.26                 2.30                 2.34                 2.38                 
4.80                 4.91                 5.03                 5.15                 5.28                 5.41                 5.55                 5.68                 

1.75                 1.79                 1.84                 1.90                 1.95                 2.00                 2.06                 2.12                 
0.96                 0.99                 1.02                 1.05                 1.08                 1.12                 1.15                 1.18                 
0.18                 0.18                 0.19                 0.20                 0.20                 0.21                 0.21                 0.22                 
2.89                 2.97                 3.06                 3.14                 3.23                 3.33                 3.42                 3.52                 

1.91                 1.94                 1.98                 2.01                 2.05                 2.08                 2.12                 2.16                 
40% 40% 39% 39% 39% 39% 38% 38%

0.81                 0.81                 0.81                 0.81                 0.81                 0.81                 0.81                 0.81                 
1.10                 1.14                 1.17                 1.21                 1.24                 1.28                 1.32                 1.35                 

0.76                 0.73                 0.70                 0.67                 0.64                 0.60                 0.56                 0.52                 
0.34                 0.40                 0.47                 0.53                 0.60                 0.68                 0.75                 0.83                 

-                  -                  -                  -                  -                  -                  -                  -                  
0.34                 0.40                 0.47                 0.53                 0.60                 0.68                 0.75                 0.83                 

7% 8% 9% 10% 11% 13% 14% 15%

0.17                 0.20                 0.23                 0.27                 0.30                 0.34                 0.38                 0.42                 

0.17                 0.20                 0.23                 0.27                 0.30                 0.34                 0.38                 0.42                 
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Pro Forma Financial Statements Project Green District Energy System  

(Amounts in CAD million)
Operating Year

Pro Forma Income Statement

Revenue  
Heating Revenues  
Electricity Revenues
Total revenue

Operating Cost
Heating plant expenditure
CHP expenditure
Development/Corporate Overheads
Total expenses

EBITDA
EBITDA % of Revenue

Depreciation & Amortisation
EBIT

Interest cost
EBT

Taxes
Net profit
Net profit % Revenue

Dividend - lower of:   % of NP
% of capital

Retained earnings

2027 2028 2029 2030 2031 2032 2033 2034
13 14 15 16 17 18 19 20

3.40                 3.50                 3.61                 3.72                 3.83                 3.94                 4.06                4.18                
2.42                 2.47                 2.51                 2.56                 2.61                 2.66                 2.71                2.76                
5.83                 5.97                 6.12                 6.28                 6.44                 6.60                 6.77                6.95                

2.18                 2.24                 2.30                 2.37                 2.44                 2.51                 2.58                2.65                
1.22                 1.26                 1.29                 1.33                 1.37                 1.41                 1.46                1.50                
0.23                 0.23                 0.24                 0.25                 0.26                 0.26                 0.27                0.28                
3.62                 3.73                 3.84                 3.95                 4.06                 4.18                 4.30                4.43                

2.20                 2.24                 2.29                 2.33                 2.37                 2.42                 2.47                2.52                
38% 38% 37% 37% 37% 37% 36% 36%

0.81                 0.81                 0.81                 0.81                 0.81                 0.81                 0.81                0.81                
1.39                 1.44                 1.48                 1.52                 1.57                 1.61                 1.66                1.71                

0.48                 0.44                 0.39                 0.34                 0.28                 0.23                 0.17                0.10                
0.91                 1.00                 1.09                 1.18                 1.28                 1.39                 1.49                1.61                

-                  -                  -                  -                  -                  0.20 0.60 0.64
0.91                 1.00                 1.09                 1.18                 1.28                 1.19                 0.90                0.97                
16% 17% 18% 19% 20% 18% 13% 14%

0.46                 0.50                 0.55                 0.59                 0.59                 0.59                 0.45                0.48                

0.46                 0.50                 0.55                 0.60                 0.70                 0.60                 0.45                0.48                
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Pro Forma Financial Statements Project Green District Energy System  

(Amounts in CAD million)
Operating Year

Pro Forma Income Statement

Revenue  
Heating Revenues  
Electricity Revenues
Total revenue

Operating Cost
Heating plant expenditure
CHP expenditure
Development/Corporate Overheads
Total expenses

EBITDA
EBITDA % of Revenue

Depreciation & Amortisation
EBIT

Interest cost
EBT

Taxes
Net profit
Net profit % Revenue

Dividend - lower of:   % of NP
% of capital

Retained earnings

2035 2036 2037 2038 2039
21 22 23 24 25

4.31          4.44          4.57          4.71          4.85          
2.82          2.82          2.82          2.82          2.82          
7.13          7.26          7.39          7.53          7.67          

2.73          2.81          2.89          2.60          2.68          
1.54          1.54          1.54          1.54          1.54          
0.29          0.30          0.30          0.31          0.32          
4.56          4.65          4.74          4.46          4.55          

2.57          2.61          2.65          3.06          3.12          
36% 36% 36% 41% 41%

0.81          0.81          0.81          0.81          0.81          
1.76          1.80          1.84          2.26          2.31          

0.03          0.00          0.00          0.00          0.00          
1.72          1.80          1.84          2.26          2.31          

0.68 0.72 0.73 0.87 0.89
1.04          1.09          1.11          1.39          1.43          
15% 15% 15% 19% 19%

0.52          0.54          0.55          0.59          0.59          

0.52          0.54          0.55          0.80          0.84          
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Pro Forma Financial Statements Project Green District Energy System  

(Amounts in CAD million) 2012 2013 2014 2015 2016 2017 2018
Operating Year 1 2 3 4

Pro Forma Balance Sheet

Assets

Cash &  cash equivalents -           -                    -                    0.04                 0.31                 0.75                 1.18                 
Receivables -           -                    -                    0.14                 0.75                 0.76                 0.78                 
Operating cash balances -           -                    -                    (0.07)               (0.22)               (0.23)               (0.23)               
Total Current Assets -           -                    -                    0.11                 0.84                 1.28                 1.73                 

Gross Fixed Assets & CWIP 0.15       0.30                0.45                12.22               28.70               28.70               28.70               
Less: Accumulated Depreciation -           -                    -                    (0.34)               (1.14)               (1.95)               (2.76)               
Total Fixed Assets 0.15       0.30                0.45                11.89               27.55               26.75               25.94               

Total Assets 0.15       0.30                0.45                11.99               28.39               28.03               27.67               

Liabilities and Equity

Accounts payable -           -                    -                    0.15                 0.44                 0.45                 0.47                 
Current portion of long term debt -           -                    -                    -                    0.49                 0.52                 0.55                 
Total Current Liabilities -           -                    -                    0.15                 0.93                 0.97                 1.02                 

Non-Current portion of long term debt -           -                    -                    -                    16.00               15.48               14.93               
Non-Current portion of connection fee -           -                    -                    -                    -                    -                    -                    
Total Long-Term Liabilities -           -                    -                    -                    16.00               15.48               14.93               

Share capital 0.15       0.30                0.45                12.22               11.75               11.75               11.75               
Retained Earnings -           -                    -                    (0.37)               (0.29)               (0.17)               (0.03)               
Total equity 0.15       0.30                0.45                11.85               11.46               11.58               11.72               

Total Liabilities & Equity 0.15       0.30                0.45                11.99               28.39               28.03               27.67               
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Pro Forma Financial Statements Project Green District Energy System  

(Amounts in CAD million)
Operating Year

Pro Forma Balance Sheet

Assets

Cash &  cash equivalents
Receivables
Operating cash balances
Total Current Assets

Gross Fixed Assets & CWIP
Less: Accumulated Depreciation
Total Fixed Assets

Total Assets

Liabilities and Equity

Accounts payable
Current portion of long term debt
Total Current Liabilities

Non-Current portion of long term debt
Non-Current portion of connection fee
Total Long-Term Liabilities

Share capital
Retained Earnings
Total equity

Total Liabilities & Equity

2019 2020 2021 2022 2023 2024 2025 2026
5 6 7 8 9 10 11 12

1.61                 2.04                 2.47                 2.89                 3.31                 3.72                 4.13                 4.52                 
0.80                 0.82                 0.84                 0.86                 0.88                 0.90                 0.92                 0.95                 

(0.24)               (0.25)               (0.25)               (0.26)               (0.27)               (0.28)               (0.29)               (0.29)               
2.17                 2.61                 3.05                 3.49                 3.92                 4.34                 4.76                 5.18                 

28.70               28.70               28.70               28.70               28.70               28.70               28.70               28.70               
(3.56)               (4.37)               (5.18)               (5.99)               (6.79)               (7.60)               (8.41)               (9.21)               
25.13               24.33               23.52               22.71               21.90               21.10               20.29               19.48               

27.30               26.94               26.57               26.20               25.82               25.44               25.05               24.66               

0.48                 0.49                 0.51                 0.52                 0.54                 0.55                 0.57                 0.59                 
0.58                 0.62                 0.65                 0.69                 0.73                 0.78                 0.83                 0.87                 
1.06                 1.11                 1.16                 1.22                 1.27                 1.33                 1.40                 1.46                 

14.35               13.73               13.08               12.39               11.65               10.88               10.05               9.18                 
-                    -                    -                    -                    -                    -                    -                    -                    

14.35               13.73               13.08               12.39               11.65               10.88               10.05               9.18                 

11.75               11.75               11.75               11.75               11.75               11.75               11.75               11.75               
0.14                 0.34                 0.58                 0.84                 1.15                 1.48                 1.86                 2.28                 

11.89               12.09               12.32               12.59               12.89               13.23               13.61               14.02               

27.30               26.94               26.57               26.20               25.82               25.44               25.05               24.66               
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Pro Forma Financial Statements Project Green District Energy System  

(Amounts in CAD million)
Operating Year

Pro Forma Balance Sheet

Assets

Cash &  cash equivalents
Receivables
Operating cash balances
Total Current Assets

Gross Fixed Assets & CWIP
Less: Accumulated Depreciation
Total Fixed Assets

Total Assets

Liabilities and Equity

Accounts payable
Current portion of long term debt
Total Current Liabilities

Non-Current portion of long term debt
Non-Current portion of connection fee
Total Long-Term Liabilities

Share capital
Retained Earnings
Total equity

Total Liabilities & Equity

2027 2028 2029 2030 2031 2032 2033 2034
13 14 15 16 17 18 19 20

4.92                 5.30                 5.67                 6.03                 6.43                 6.68                 6.69                6.67                
0.97                 1.00                 1.02                 1.05                 1.07                 1.10                 1.13                1.16                

(0.30)               (0.31)               (0.32)               (0.33)               (0.34)               (0.35)               (0.36)               (0.37)               
5.59                 5.98                 6.37                 6.75                 7.17                 7.43                 7.46                7.46                

28.70               28.70               28.70               28.70               28.70               28.70               28.70              28.70              
(10.02)             (10.83)             (11.64)             (12.44)             (13.25)             (14.06)             (14.86)             (15.67)             
18.68               17.87               17.06               16.26               15.45               14.64               13.83              13.03              

24.26               23.85               23.43               23.01               22.62               22.07               21.30              20.49              

0.60                 0.62                 0.64                 0.66                 0.68                 0.70                 0.72                0.74                
0.93                 0.98                 1.04                 1.10                 1.17                 1.24                 1.32                1.39                
1.53                 1.60                 1.68                 1.76                 1.85                 1.94                 2.03                2.13                

8.25                 7.27                 6.22                 5.12                 3.95                 2.71                 1.39                0.00                
-                    -                    -                    -                    -                    -                    -                    -                    

8.25                 7.27                 6.22                 5.12                 3.95                 2.71                 1.39                0.00                

11.75               11.75               11.75               11.75               11.75               11.75               11.75              11.75              
2.73                 3.23                 3.78                 4.37                 5.07                 5.67                 6.12                6.60                

14.48               14.98               15.53               16.12               16.82               17.42               17.87              18.35              

24.26               23.85               23.43               23.01               22.62               22.07               21.30              20.49              
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Pro Forma Financial Statements Project Green District Energy System  

(Amounts in CAD million)
Operating Year

Pro Forma Balance Sheet

Assets

Cash &  cash equivalents
Receivables
Operating cash balances
Total Current Assets

Gross Fixed Assets & CWIP
Less: Accumulated Depreciation
Total Fixed Assets

Total Assets

Liabilities and Equity

Accounts payable
Current portion of long term debt
Total Current Liabilities

Non-Current portion of long term debt
Non-Current portion of connection fee
Total Long-Term Liabilities

Share capital
Retained Earnings
Total equity

Total Liabilities & Equity

2035 2036 2037 2038 2039
21 22 23 24 25

6.61          7.96          9.32          10.84        12.48        
1.19          1.21          1.23          1.25          1.28          

(0.38)         (0.39)         (0.39)         (0.37)         (0.38)         
7.41          8.78          10.15        11.72        13.38        

28.70        28.70        28.70        28.70        28.70        
(16.48)       (17.28)       (18.09)       (18.90)       (19.71)       
12.22        11.41        10.61        9.80          8.99          

19.63        20.19        20.76        21.52        22.37        

0.76          0.77          0.79          0.74          0.76          
-              -              -              -              -              

0.76          0.77          0.79          0.74          0.76          

0.00          0.00          0.00          0.00          0.00          
-              -              -              -              -              

0.00          0.00          0.00          0.00          0.00          

11.75        11.75        11.75        11.75        11.75        
7.12          7.67          8.22          9.03          9.87          

18.87        19.42        19.97        20.78        21.61        

19.63        20.19        20.76        21.52        22.37        
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Pro Forma Financial Statements Project Green District Energy System  

(Amounts in CAD million) 2012 2013 2014 2015 2016 2017 2018
Operating Year 1 2 3 4

Pro Forma Cash Flow Statement

Cash flows from operations

Net Income -           -                    -                    (0.37)               0.17                 0.23                 0.28                 
Add: Depreciation & amortization -           -                    -                    0.34                 0.81                 0.81                 0.81                 
(Increase)/Decrease in working capital -           -                    -                    0.08                 (0.16)               0.00                 0.00                 
Cash flows from operations -           -                    -                    0.04                 0.82                 1.04                 1.09                 

Cash flows from investments

(Purchase)/Sale of investments (0.15)      (0.15)               (0.15)               (11.77)             (16.48)             -                    -                    
Cash flows from investments (0.15)      (0.15)               (0.15)               (11.77)             (16.48)             -                    -                    
 
Cash flows from financing

Increase  in equity 0.15       0.15                0.15                11.77               (0.47)               -                    -                    
Increase in shareholder loans
(Repayment) of shareholder loans
Draw-down of funding -                    -                    -                    -                    -                    -                    
Draw-down of bank debt -           -                    -                    -                    16.95               -                    -                    
(Repayment) of bank debt -           -                    -                    -                    (0.46)               (0.49)               (0.52)               
(Payment) of dividends -           -                    -                    -                    (0.09)               (0.11)               (0.14)               
Cash flows from financing 0.15       0.15                0.15                11.77               15.93               (0.60)               (0.66)               

Net Increase /(decrease) in cash -           -                    -                    0.04                 0.27                 0.43                 0.43                 
Opening cash balance -          -                   -                   -                    0.04                 0.31                 0.75                 
Closing cash balance -          -                   -                   0.04                 0.31                 0.75                 1.18                 
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Pro Forma Financial Statements Project Green District Energy System  

(Amounts in CAD million)
Operating Year

Pro Forma Cash Flow Statement

Cash flows from operations

Net Income
Add: Depreciation & amortization
(Increase)/Decrease in working capital
Cash flows from operations

Cash flows from investments

(Purchase)/Sale of investments
Cash flows from investments
 
Cash flows from financing

Increase  in equity
Increase in shareholder loans
(Repayment) of shareholder loans
Draw-down of funding
Draw-down of bank debt
(Repayment) of bank debt
(Payment) of dividends
Cash flows from financing

Net Increase /(decrease) in cash
Opening cash balance
Closing cash balance

2019 2020 2021 2022 2023 2024 2025 2026
5 6 7 8 9 10 11 12

0.34                 0.40                 0.47                 0.53                 0.60                 0.68                 0.75                 0.83                 
0.81                 0.81                 0.81                 0.81                 0.81                 0.81                 0.81                 0.81                 
0.00                 0.00                 0.00                 0.00                 0.00                 0.00                 0.00                 0.00                 
1.15                 1.21                 1.28                 1.34                 1.41                 1.49                 1.56                 1.64                 

-                    -                    -                    -                    -                    -                    -                    -                    
-                    -                    -                    -                    -                    -                    -                    -                    

-                    -                    -                    -                    -                    -                    -                    -                    

-                    -                    -                    -                    -                    -                    -                    -                    
-                    -                    -                    -                    -                    -                    -                    -                    

(0.55)               (0.58)               (0.62)               (0.65)               (0.69)               (0.73)               (0.78)               (0.83)               
(0.17)               (0.20)               (0.23)               (0.27)               (0.30)               (0.34)               (0.38)               (0.42)               
(0.72)               (0.78)               (0.85)               (0.92)               (0.99)               (1.07)               (1.15)               (1.24)               

0.43                 0.43                 0.43                 0.42                 0.42                 0.41                 0.41                 0.40                 
1.18                 1.61                 2.04                 2.47                 2.89                 3.31                 3.72                 4.13                 
1.61                 2.04                 2.47                 2.89                 3.31                 3.72                 4.13                 4.52                 
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Pro Forma Financial Statements Project Green District Energy System  

(Amounts in CAD million)
Operating Year

Pro Forma Cash Flow Statement

Cash flows from operations

Net Income
Add: Depreciation & amortization
(Increase)/Decrease in working capital
Cash flows from operations

Cash flows from investments

(Purchase)/Sale of investments
Cash flows from investments
 
Cash flows from financing

Increase  in equity
Increase in shareholder loans
(Repayment) of shareholder loans
Draw-down of funding
Draw-down of bank debt
(Repayment) of bank debt
(Payment) of dividends
Cash flows from financing

Net Increase /(decrease) in cash
Opening cash balance
Closing cash balance

2027 2028 2029 2030 2031 2032 2033 2034
13 14 15 16 17 18 19 20

0.91                 1.00                 1.09                 1.18                 1.28                 1.19                 0.90                0.97                
0.81                 0.81                 0.81                 0.81                 0.81                 0.81                 0.81                0.81                
0.00                 0.00                 0.00                 0.00                 0.00                 0.00                 0.00                0.00                
1.72                 1.81                 1.90                 1.99                 2.09                 2.00                 1.71                1.78                

-                    -                    -                    -                    -                    -                    -                    -                    
-                    -                    -                    -                    -                    -                    -                    -                    

-                    -                    -                    -                    -                    -                    -                    -                    

-                    -                    -                    -                    -                    -                    -                    -                    
-                    -                    -                    -                    -                    -                    -                    -                    

(0.87)               (0.93)               (0.98)               (1.04)               (1.10)               (1.17)               (1.24)               (1.32)               
(0.46)               (0.50)               (0.55)               (0.59)               (0.59)               (0.59)               (0.45)               (0.48)               
(1.33)               (1.43)               (1.53)               (1.63)               (1.69)               (1.76)               (1.69)               (1.80)               

0.39                 0.38                 0.37                 0.36                 0.40                 0.24                 0.02                (0.02)               
4.52                 4.92                 5.30                 5.67                 6.03                 6.43                 6.68                6.69                
4.92                 5.30                 5.67                 6.03                 6.43                 6.68                 6.69                6.67                
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Pro Forma Financial Statements Project Green District Energy System  

(Amounts in CAD million)
Operating Year

Pro Forma Cash Flow Statement

Cash flows from operations

Net Income
Add: Depreciation & amortization
(Increase)/Decrease in working capital
Cash flows from operations

Cash flows from investments

(Purchase)/Sale of investments
Cash flows from investments
 
Cash flows from financing

Increase  in equity
Increase in shareholder loans
(Repayment) of shareholder loans
Draw-down of funding
Draw-down of bank debt
(Repayment) of bank debt
(Payment) of dividends
Cash flows from financing

Net Increase /(decrease) in cash
Opening cash balance
Closing cash balance

2035 2036 2037 2038 2039
21 22 23 24 25

1.04          1.09          1.11          1.39          1.43          
0.81          0.81          0.81          0.81          0.81          
0.00          0.00          0.00          (0.09)         (0.00)         
1.85          1.89          1.92          2.11          2.23          

-              -              -              -              -              
-              -              -              -              -              

-              -              -              -              -              

-              -              -              -              -              
-              -              -              -              -              

(1.39)         -              -              -              -              
(0.52)         (0.54)         (0.55)         (0.59)         (0.59)         
(1.91)         (0.54)         (0.55)         (0.59)         (0.59)         

(0.06)         1.35          1.36          1.52          1.64          
6.67          6.61          7.96          9.32          10.84        
6.61          7.96          9.32          10.84        12.48        

Private & Confidential 12
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19 Appendix I: Detailed Costing for Distribution Pipe System and 
Energy Transfer Stations 

 

 



CONFIDENTIAL

1 of 3 22/09/2011 at 5:00 PM

Project: Pearson Eco Business Zone
Project #: 210252
Location: Ontario
Client: Partners in Project Green
Date: September 22, 2011
Revision #: 1
Prepared by: S.Yee
Reviewed by:
Model #: 43
Data Source: Means 2011 Q1, LOGSTOR Material Pricing from Feb 2011, FVB Database
Description:

Cooling Heating
All Phases: ($) ($)
Distribution Piping

Mechanical - Material & Installation 6,950  m $9,551,000 $5,653,000
Civil - Excavation, Backfill & Reinstatement 6,950  m $5,323,000 $4,992,000

DPS Subtotal $14,874,000 $10,645,000
Construction Soft Costs

Contractor Admin., Bonding, Insurance & OH&P 15.0% $2,231,000 $1,597,000
Construction Management & Supervision 3.0% $521,000 $377,000
Construction Change Allowance 2.0% $298,000 $213,000
Provincial Sales Tax 0.0% $0 $0
Goods & Services Tax 0.0% $0 $0
Harmonized Sales Tax 13.0% $1,935,000 $1,384,000

Construction Soft Costs Subtotal $4,985,000 $3,571,000
Owner's Soft Costs

Engineering (Design & Construction Support) 8.0% $1,589,000 $1,138,000
Contingency (Design & Pricing) 10.0% $1,985,000 $1,420,000

Owner's Soft Costs Subtotal $3,574,000 $2,558,000

DPS Total $23,433,000 $16,774,000

Notes:
1)    Shoring trench box allowance included for trenches deeper than 1.2 m.
2)    Trench depth allows for 1200 mm cover to top of pipe.

3)    Cost per meter includes material supply, mechanical installation and all civil works.  No allowance for offsite 
haulage/U-fill backfill.
4)    Price includes for supply and return lines.
5)    Mechanical and civil costs include allowance for mobilization, specialist subcontractors, bonding and insurance.

7)    Estimate provided is preliminary and based on FVB drawings. 
6)  Cost does not include soil remediation or costs related to obtaining right-of-ways/easements etc.



CONFIDENTIAL

2 of 3 22/09/2011 at 5:00 PM

Cooling Heating
Phase 1A: ($) ($)
Distribution Piping

Mechanical - Material & Installation 1,950  m $3,248,000 $1,740,000
Civil - Excavation, Backfill & Reinstatement 1,950  m $1,596,000 $1,451,000

DPS Subtotal $4,844,000 $3,191,000
Construction Soft Costs

Contractor Admin., Bonding, Insurance & OH&P 15.0% $727,000 $479,000
Construction Management & Supervision 3.0% $145,000 $96,000
Construction Change Allowance 2.0% $97,000 $64,000
Provincial Sales Tax 0.0% $0 $0
Goods & Services Tax 0.0% $0 $0
Harmonized Sales Tax 13.0% $630,000 $415,000

Construction Soft Costs Subtotal $1,599,000 $1,054,000
Owner's Soft Costs

Engineering (Design & Construction Support) 8.0% $515,000 $340,000
Contingency (Design & Pricing) 10.0% $644,000 $424,000

Owner's Soft Costs Subtotal $1,159,000 $764,000

Phase 1 DPS Total $7,602,000 $5,009,000
Phase 1 DPS Total w/o taxes $6,972,000 $4,594,000

Cooling Heating
Phase 1: ($) ($)
Distribution Piping

Mechanical - Material & Installation 1,240  m $1,600,000 $922,000
Civil - Excavation, Backfill & Reinstatement 1,240  m $906,000 $841,000

DPS Subtotal $2,506,000 $1,763,000
Construction Soft Costs

Contractor Admin., Bonding, Insurance & OH&P 15.0% $376,000 $264,000
Construction Management & Supervision 3.0% $75,000 $53,000
Construction Change Allowance 2.0% $50,000 $35,000
Provincial Sales Tax 0.0% $0 $0
Goods & Services Tax 0.0% $0 $0
Harmonized Sales Tax 13.0% $326,000 $229,000

Construction Soft Costs Subtotal $827,000 $581,000
Owner's Soft Costs

Engineering (Design & Construction Support) 8.0% $267,000 $188,000
Contingency (Design & Pricing) 10.0% $333,000 $234,000

Owner's Soft Costs Subtotal $600,000 $422,000

Phase 2 DPS Total $3,933,000 $2,766,000
Phase 2 DPS Total w/o taxes $3,607,000 $2,537,000



CONFIDENTIAL

3 of 3 22/09/2011 at 5:00 PM

Cooling Heating
Phase 2: ($) ($)
Distribution Piping

Mechanical - Material & Installation 1,650  m $2,566,000 $1,548,000
Civil - Excavation, Backfill & Reinstatement 1,650  m $1,376,000 $1,298,000

DPS Subtotal $3,942,000 $2,846,000
Construction Soft Costs

Contractor Admin., Bonding, Insurance & OH&P 15.0% $591,000 $427,000
Construction Management & Supervision 4.0% $158,000 $114,000
Construction Change Allowance 2.0% $79,000 $57,000
Provincial Sales Tax 0.0% $0 $0
Goods & Services Tax 0.0% $0 $0
Harmonized Sales Tax 13.0% $513,000 $370,000

Construction Soft Costs Subtotal $1,341,000 $968,000
Owner's Soft Costs

Engineering (Design & Construction Support) 8.0% $423,000 $305,000
Contingency (Design & Pricing) 10.0% $528,000 $381,000

Owner's Soft Costs Subtotal $951,000 $686,000

Phase 3 DPS Total $6,234,000 $4,500,000
Phase 3 DPS Total w/o taxes $5,721,000 $4,130,000

Cooling Heating
Phase 3: ($) ($)
Distribution Piping

Mechanical - Material & Installation 2,110  m $2,137,000 $1,443,000
Civil - Excavation, Backfill & Reinstatement 2,110  m $1,445,000 $1,402,000

DPS Subtotal $3,582,000 $2,845,000
Construction Soft Costs

Contractor Admin., Bonding, Insurance & OH&P 15.0% $537,000 $427,000
Construction Management & Supervision 4.0% $143,000 $114,000
Construction Change Allowance 2.0% $72,000 $57,000
Provincial Sales Tax 0.0% $0 $0
Goods & Services Tax 0.0% $0 $0
Harmonized Sales Tax 13.0% $466,000 $370,000

Construction Soft Costs Subtotal $1,218,000 $968,000
Owner's Soft Costs

Engineering (Design & Construction Support) 8.0% $384,000 $305,000
Contingency (Design & Pricing) 10.0% $480,000 $381,000

Owner's Soft Costs Subtotal $864,000 $686,000

Phase 4 DPS Total $5,664,000 $4,499,000
Phase 4 DPS Total w/o taxes $5,198,000 $4,129,000



Project: Pearson Eco Business Zone
Project #: 210252
Location: Ontario
Client: Partners in Project Green
Date: 2011-Sep-20
Revision #: 2
Prepared by: S.Yee
Reviewed by:
Model #: 6
Data Source: FVB Database
Description:

Pearson Eco Business Zone - Total ETS Cost Estimate Cooling Heating
All Phases ($) ($)

22300 kW of Heating and 6200 Tons of Cooling (23 Heating & 23 Cooling ETS's)

Owner Supplied
Heat Exchangers $682,500 $363,600
Isolation Valves $0 $69,200
Controls & Metering $545,100 $517,700
Additional Primary & Secondary Modifications

Owner Supplied Subtotal $1,227,600 $950,500

Contractor Supplied
Mechanical & Electrical Material and Installation $2,466,500 $1,894,800

Contractor Supplied Subtotal $2,466,500 $1,894,800

Construction Soft Costs
General Contractor Overhead and Profit Included Included
Construction Management and Supervision 4% $147,800 $113,800
Provincial Sales Tax 0% $0 $0
Goods & Services Tax 0% $0 $0
Harmonized Sales Tax 13% $480,200 $369,900

Subtotal Construction $628,000 $483,700

Owner's Soft Costs
Engineering (Design, Construction and Commissioning Support) 15% $648,300 $499,400
Contingency 10% $432,200 $332,900

Subtotal Owner's Soft Costs $1,080,500 $832,300

Total ETS Cost (w/o Taxes) $4,922,400 $3,791,400
Total ETS Cost (w/ Taxes) $5,402,600 $4,161,300

Pearson Eco Business Zone - ETS Cost Estimate Cooling Heating
Phase 1 ($) ($)

4800 kW of Heating and 1830 Tons of Cooling (8 Heating & 8 Cooling ETS's)

Owner Supplied
Heat Exchangers $219,700 $117,000
Isolation Valves $0 $18,300
Controls & Metering $165,900 $153,800
Additional Primary & Secondary Piping Modifications $0 $0

Owner Supplied Subtotal $385,600 $289,100

Contractor Supplied
Mechanical & Electrical Material and Installation $770,200 $519,900

Contractor Supplied Subtotal $770,200 $519,900

Construction Soft Costs
General Contractor Overhead and Profit Included Included
Construction Management and Supervision 4% $46,200 $32,400
Provincial Sales Tax 0% $0 $0
Goods & Services Tax 0% $0 $0
Harmonized Sales Tax 13% $150,300 $105,200

Subtotal Construction $196,500 $137,600

Owner's Soft Costs
Engineering (Design, Construction and Commissioning Support) 15% $202,900 $142,000
Contingency 10% $135,200 $94,700

Subtotal Owner's Soft Costs $338,100 $236,700

Total ETS Cost (w/o Taxes) $1,540,100 $1,078,100
Total ETS Cost (w/ Taxes) $1,690,400 $1,183,300

NOT INCLUDED



Pearson Eco Business Zone - ETS Cost Estimate Cooling Heating
Phase 1A ($) ($)

9000 kW of Heating and 2510 Tons of Cooling (6 Heating & 6 Cooling ETS's)

Owner Supplied
Heat Exchangers $282,700 $114,700
Isolation Valves $0 $23,200
Controls & Metering $166,300 $136,300
Additional Primary & Secondary Piping Modifications $0 $0

Owner Supplied Subtotal $449,000 $274,200

Contractor Supplied
Mechanical & Electrical Material and Installation $870,200 $644,900

Contractor Supplied Subtotal $870,200 $644,900

Construction Soft Costs
General Contractor Overhead and Profit Included Included
Construction Management and Supervision 4% $52,800 $36,800
Provincial Sales Tax 0% $0 $0
Goods & Services Tax 0% $0 $0
Harmonized Sales Tax 13% $171,500 $119,500

Subtotal Construction $224,300 $156,300

Owner's Soft Costs
Engineering (Design, Construction and Commissioning Support) 15% $231,500 $161,300
Contingency 10% $154,300 $107,500

Subtotal Owner's Soft Costs $385,800 $268,800

Total ETS Cost (w/o Taxes) $1,757,800 $1,224,700
Total ETS Cost (w/ Taxes) $1,929,300 $1,344,200

Pearson Eco Business Zone - ETS Cost Estimate Cooling Heating
Phase 2 ($) ($)

1900 kW of Heating and 850 Tons of Cooling (5 Heating & 5 Cooling ETS's)

Owner Supplied
Heat Exchangers $91,100 $41,100
Isolation Valves $0 $9,500
Controls & Metering $111,700 $109,300
Additional Primary & Secondary Piping Modifications $0 $0

Owner Supplied Subtotal $202,800 $159,900

Contractor Supplied
Mechanical & Electrical Material and Installation $370,500 $283,600

Contractor Supplied Subtotal $370,500 $283,600

Construction Soft Costs
General Contractor Overhead and Profit Included Included
Construction Management and Supervision 4% $22,900 $17,700
Provincial Sales Tax 0% $0 $0
Goods & Services Tax 0% $0 $0
Harmonized Sales Tax 13% $74,500 $57,700

Subtotal Construction $97,400 $75,400

Owner's Soft Costs
Engineering (Design, Construction and Commissioning Support) 15% $100,600 $77,800
Contingency 10% $67,100 $51,900

Subtotal Owner's Soft Costs $167,700 $129,700

Total ETS Cost (w/o Taxes) $763,900 $590,900
Total ETS Cost (w/ Taxes) $838,400 $648,600



Pearson Eco Business Zone - ETS Cost Estimate Cooling Heating
Phase 3 ($) ($)

6600 kW of Heating and 1160 Tons of Cooling (4 Heating & 4 Cooling ETS's)

Owner Supplied
Heat Exchangers $89,000 $90,800
Isolation Valves $0 $18,100
Controls & Metering $101,200 $118,300
Additional Primary & Secondary Piping Modifications $0 $0

Owner Supplied Subtotal $190,200 $227,200

Contractor Supplied
Mechanical & Electrical Material and Installation $455,600 $446,500

Contractor Supplied Subtotal $455,600 $446,500

Construction Soft Costs
General Contractor Overhead and Profit Included Included
Construction Management and Supervision 4% $25,800 $26,900
Provincial Sales Tax 0% $0 $0
Goods & Services Tax 0% $0 $0
Harmonized Sales Tax 13% $84,000 $87,600

Subtotal Construction $109,800 $114,500

Owner's Soft Costs
Engineering (Design, Construction and Commissioning Support) 15% $113,300 $118,200
Contingency 10% $75,600 $78,800

Subtotal Owner's Soft Costs $188,900 $197,000

Total ETS Cost (w/o Taxes) $860,500 $897,600
Total ETS Cost (w/ Taxes) $944,500 $985,200

Notes:
1.
2.

3.
4.
5.
6.
7.
8.
9.

10.
11.
12.

ETS Costs reflects primary side with secondary side modification EXCLUDED.  1 ETS per building
Pricing assumes sufficient floor space in a ground or basement level mechanical room and limits the ETS location to a maximum of 
10 m. from an outside wall.
The cost estimates provided are Class C and thus are preliminary.
Pricing reflects 1 heat exchanger at 120% for heating and 1 heat exchanger for DHW and cooling respectively.
Pricing reflects a combined commercial control system and metering.
ETS Cost reflects an in-direct connection based on 30°C district heating differential temperature.
ETS Cost reflects an in-direct connection based on 8.3°C district cooling differenital temperature.
Pricing is based on calculated peak loads for heating as shown in the load table.
Estimate of 13% HST included in preliminary capital costs.
Communication cable, material and installation from mainline in street to building wall not included in pricing.   These costs are 

Airway Centre is consideredto be comprised of four (4) buildings (4 ETSs).
No cost allowance for secondary modifications/pipe risers to boiler rooms.
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20 Appendix J: Canadian Experience of DES Development  

20.1 Larger New DE Utility Systems 
Table 30 lists owners and operators of the larger utility DES that have commenced operation in 
Canada within the past two decades.  They are all planned to serve over 20 MWt of heating or 
cooling demand (MWt).  Smaller systems will also be discussed in the next subsection.  The 
Systems shown in Table 4 are a comparable size and complexity to that envisaged for the 
Project Green DES and offer relevant experiences. 

DES Name COD(*) Owners and Operators, where different 

Calgary District Heating 2010 ENMAX  Corporation, owned by the City of Calgary  

Southeast False Creek 
Energy Utility 

2009 City of Vancouver 

Regent Park Energy  2008 60% Toronto Community Housing Corporation (TCHC, an 
agency of the City of Toronto), 40% Corix Utilities   

Enwave, Deep Lake 
Water Cooling 

2004 Ontario Municipal Employees Retirement System 
(OMERS) (majority), City of Toronto (minority) 

Markham District Energy  2001 Town of Markham, through Markham Enterprises 
Corporation (a for-profit corporation) 

District Energy Windsor  1996 City of Windsor, through Windsor Utilities Commission – 
distribution assets only; the EC is owned by OMERS  

Table 29  Ownership of Larger DES 

*COD = Commencement of Operation Date 

Only “utility“ DES serving multiple independent customers are included in this review, as 
opposed to DES that serve multiple buildings all under common ownership, e.g. at a university 
or military base.  The business dynamics are different.  The utility type of DES is most relevant 
to this study. 

Examples of private acquisitions of established DES during the previous two decades include 
Charlottetown, London, Cornwall, Windsor (the Energy Centre) and Enwave in Toronto.  In 
some cases, private investment provided capital needed for a specific integration or expansion 
opportunity, e.g. in the cases of Charlottetown and Enwave (for deep lake water cooling). 

The following notes on the experience of the development of the new DES listed in Table 4 
provide context for the Project Green DES. 

20.1.1 Calgary 
The initial impetus for the DES in Calgary came from the City Buildings Department related to 
City goals for GHG reduction and energy self-sufficiency for City owned buildings.  The original 
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plan was to serve a group of downtown municipal buildings.  The initial ownership model was 
seen as either a City owned utility or as a division of ENMAX Corporation, which is the City 
owned local electricity Distribution Company.  

District heating with CHP is a complementary business to distributed generation which ENMAX 
was interested in developing.  Hence, it became natural for ENMAX to take over development of 
the DES with a plan to build distributed generation in the form of CHP supplying the district 
heating base load. 

A parallel path in Project Green would be for Enersource to develop the DES.  This model, 
where the local electricity distribution company was the vehicle that took on a DE development 
project was seen mostly in Ontario in the mid-90’s up to 2003.  These were in Cornwall and 
(from a management perspective) Windsor and Sudbury, as well as in Markham and Hamilton.   

This type of ownership and operating model was possible, especially for relatively small projects 
because the municipally owned electric utilities had access to capital and could also tap federal 
funding, e.g. through the Federation of Canadian Municipalities.  Furthermore, they had relevant 
utility planning and management skills.  

In all those cases, the initial interest arose in relation to distributed generation.  But having DE 
as a division of an electric utility can result in limitations to growth.  DE is not primarily about 
distributed generation (DG).  It is about heating and/or cooling, mainly heating in Canada.  DG 
in the form of CHP is just one option for heat generation and not the main focus of DE 
development. 

The business dynamics of electricity distribution and DE are different as DE is not regulated 
(except in BC) and is not a monopoly.  DE must compete for customers and must self-generate 
or source locally all of its energy.  It has a narrower customer base, i.e. a specific group of 
commercial buildings and would be a small component of an electric utility, possibly suffering 
from its status as a relatively low priority for the larger utility.   

In the case of Markham, when Markham Hydro became part of PowerStream owned by 
Vaughan, Markham and Barrie, the DES was left with the Town of Markham. 

20.1.2 Southeast False Creek 
The City of Vancouver has embarked on revitalization of former industrial lands known as 
Southeast False Creek (SFC). Some of the lands are owned by the City.   

After considering other ownership models a Neighbourhood Energy Utility (NEU), directly owned 
and operated by the City was selected as the preferred option to supply heating in SFC.  This 
decision may have been influenced by the imperative to commence operations in time for the 
2010 Winter Olympics. 

Another factor favouring public ownership in the early stages is that while the Olympic Athletes 
Village was committed, the rate of build-out of the rest of SFC was uncertain.  The cash flow for 
a DES is uncertain in these circumstances.  The DES will become more attractive to private 
investment as the market develops over the years. 

BC is the only Province where DE is regulated.  City owned DES in BC, such as the SFC NEU, 
are regulated by their respective city governments.  DES not under municipal ownership (such 
as Central Heat in Vancouver and Dockside Green in Victoria) are regulated by the BC Utilities 
Commission.   
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When the SFC NEU reaches a certain stage of development it is likely that the City of 
Vancouver will be able to transfer some or all of the assets to a regulated private utility, if it so 
chooses.  

A parallel path for the Pearson Area DES would be for a City or Region bylaw to create a wholly 
City or Region owned utility to build, own and operate the DES, hiring or contracting for the 
required management and operating skills.  At some stage in its build-out, all or some of the 
shares of the DES could be sold to other parties. 

Whether DE rate regulation, as in BC, will ever be necessary in Ontario is questionable.  It may 
not be necessary if fair and reasonable rates through contracts have become the accepted 
practice.  If rate regulation was desired by the City or Region, but not established by the OEB, 
the municipality could establish its own rate regulation process through bylaw as the cities of 
Vancouver and North Vancouver have done.   

The other possibility is that the OEM may allow Enbridge to conduct the DE business on a 
regulated utility model.  If the DES had already being established by the municipality Enbridge 
may be interested in acquiring it as a going concern and operating it as a regulated utility. 

20.1.3 Regent Park Energy (RPE) 
RPE is similar to the other DES based on new developments.  It differs in that a third of the new 
development in Regent Park is to be public housing replacing existing buildings.  Those 
buildings are to be demolished and replaced in six phases. 

The other two-thirds of the new development will be private condominiums whose rate of 
development is subject to the market.  The condominium market in downtown Toronto has been 
strong in recent years.  In fact, the private portion of Phase 1 sold out to a pre-subscribed list of 
preferred potential customers before it was even released for sale to the general public. 

There are prospects of serving additional loads in several nearby existing large buildings owned 
by TCHC.  For the above reasons, the real estate development risk facing RPE appears to be 
less than for other DES serving new development.  This may have helped TCHC recruit a 
private partner.   

Other success factors were that the co-development agreement with Daniels for the total real 
estate development, preliminary design, business case and TCHC Board approval for the DES 
were all in place before the private partner procurement process had progressed very far.  
There was no uncertainty about location of the Energy Centre, since it had long been decided to 
locate the Energy Centre in the basement of the first building, which would be owned by TCHC.   
Furthermore, TCHC elected to keep 60% of the DES ownership and had access to low cost 
financing.  

This all gave the potential DE partners comfort and clarity on the nature of the project and their 
expected involvement.  Even so, the partner recruitment process took over two years; that 
included time required to negotiate the final agreement after Corix Utilities had been selected as 
the preferred partner and operating contractor. 

This experience suggests that municipalities can recruit private partners for DE development 
and that the chances of success would be improved if the real estate development plans are 
transparent and if the ownership model and the scope of the DE project are well defined.  

As in Regent Park, the private partners might appropriately be minority partners initially so that 
the municipality could retain control during the early formative stages.  It may be convenient for 
the minority private partner to operate the DES under contract. 
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When considering a public private partnership of this type it is important to recognize the 
inherently different goals of the partners and take care in structuring.  

20.1.4 Enwave 
Enwave Energy Corporation was established under the 1998 Energy Competition Act based on 
the assets of the Toronto District Heating Corporation (TDHC).  It is included in this review of 
new DES because since its inception as a regular business corporation Enwave has developed 
a district cooling system based on deep lake water.   

Re-organization and inclusion of OMERS21

A similar scenario could eventually unfold for Project Green if the initial nucleus of a DES is 
developed by a corporation controlled by public sector entities.  When the heat load has grown 
sufficiently there may be an opportunity for an investment to expand the system or build a new 
base load, non-conventional energy source in one of the surrounding industrial areas.  The 
initial conventional EC could then serve peaking and standby duty. 

, which initially became a 50% partner with the City 
of Toronto, gave access to equity that allowed the deep lake water cooling system to be built.  
This is similar to the scenario in Charlottetown (which was developed in the mid-1980’s), where 
acquisition by a private utility provided financing for integration of three existing separate 
systems that were all formerly publicly owned. 

20.1.5 Markham 
Markham District Energy (MDE) was the first of the larger Canadian DES that have been 
developed in the past two decades to serve a planned new development area.  MDE 
commenced operation in 2001.  (This scenario was followed by Regent Park in 2008 and SFC 
in 2009 and, to an extent, the Calgary downtown district heating system, which is planned to 
supply new development in the East Village, in addition to the existing municipal buildings that 
formed its anchor load).  

As with Windsor in 1996, the first plant was committed following the pledge of anchor 
customers.  For example, in the case of Windsor, this was the new Casino Windsor.  In the case 
of Markham it was the IBM Software Laboratory and Motorola.  Similarly, a possible scenario for 
the Project Green DES would be that the initial nucleus of a DES might be triggered by a first 
large commercial real estate development on one or more of the development parcels that were 
identified (the circles without numbers in Figure 2). 

MDE was initiated and its development and early operation were managed by the former 
Markham Hydro.  At that time, this had been the most common model for new DES in Ontario, 
as previously discussed.  When Markham Hydro became part of PowerStream, the Town 
decided to keep MDE under their wholly owned subsidiary, Markham Enterprises Corporation. 

The current ownership and governance of MDE is a precedent for a possible model whereby the 
DES would be owned and operated as a business corporation wholly owned by one or more of 
the three involved municipalities (i.e. the cities of Mississauga and Toronto and the Region of 
Peel).  The advantages include access to senior government funding assistance as a municipal 
entity and a close relationship with the municipalities. 

                                                
21 Ontario Municipal Employees Retirement System 
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Strong support from the Town is a success factor in Markham, e.g. building developers are 
given points for sustainability by planning to connect to DE, which facilitates their development 
approvals. 

Another success factor is that the heart of the service territory is a green field development 
known as Markham Centre.  This has the advantage of having only one land developer, namely 
the Remington Group.  

20.1.6 Windsor 
The DES in Windsor is a little smaller than the ultimate build-out planned for the other systems 
reviewed in this subsection.  But at 15 MWt of hot water, 6 MWt of steam, 5,660 tons of chilled 
water, ice storage and 6 MWe of emergency power, it is larger and more complex than the 
smaller utility DES developed in the last two decades as reviewed in the next subsection. 

It is of special interest as it is one of the few, if not the only, DES in Canada to have an 
ownership model that splits the distribution assets from the Energy Centre.  District Energy 
Windsor (DEW, owned by the Windsor Utilities Commission) buys energy wholesale from BPC 
District Energy Inc., a subsidiary of OMERS.  BPC acquired the Energy Centre from the original 
developers. 

The experience of Windsor suggests this unusual ownership structure is challenging.  It tends to 
remove the incentive for growth from both sides because each has to deal with the other to 
effect growth.  Hence, if the DES contemplated for the Pearson area was to become dependent 
on the GTAA for energy, the business relationships should be considered very carefully, 
including the pricing structure.  Lessons could be learned from the Windsor experience.   

Also, ownership of the DES by the water utility (the Windsor Utilities Commission includes the 
water utility) is not recommended from an organizational perspective as these utilities operate 
on completely different business models.  The provision of potable water and fire protection is a 
mandated municipal service with a monopoly and an obligation to serve.  But a DES is a service 
that must compete for customers.  A successful DES might enjoy a small monopoly for its own 
specific area but that is only a by-product of having successfully established reliable service.   

DE assets appear to be similar to water assets, i.e. buried pipe.  But a complete DES includes 
the Energy Centre which involves very different technology.  It may be partly because of special 
technologies used in Energy Centres, along with their high capital requirements, that there is a 
temptation to contract out, e.g. through Design Build, Finance Own and Maintain (DBFOM) type 
contracts. 

There are willing counter-parties to DBFOM contracts but risk is not really transferred. The 
wholesale energy purchase agreements have firm payment obligations that are the equivalent 
of debt obligations.  Furthermore, the DE utility is still responsible for reliable service to the end 
users with less control than if it owned the Energy Centre. 

In summary, the experience of DEW raised concerns about split ownership of the distribution 
and energy source and against rolling DE into the water utility.   

20.2 Smaller New DE Utility Systems 
Brief case histories of smaller DES over 1 MWt are included in this subsection in order to 
present an exhaustive review of all of the utility DES of any significant size that have been 
developed in Canada over the past two decades.  Cornwall, Hamilton and Sudbury serve in the 
order of 10 MWt, whereas the others in Table 31 are in the range of 1 to 5 MWt.     
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Some smaller DES developed in remote communities are not included in this review as they 
were typically based on site specific circumstances, e.g. CHP using existing diesel generators, 
leading to a predominant role for the electric utility that owned the generators, and they typically 
supply heat only as and when the diesel generators are running, so the customers have to keep 
their own boilers in operation.   

   DES Name COD Owners and Operators, where different 

Dockside Green 
Energy 

2009 Partnership of land developers with energy companies 
(operated by one of the energy companies, Corix Utilities) 

Strathcona 
Community Energy 
System 

2006 Strathcona County (a specialized municipality in Alberta) 

Revelstoke 
Community Energy  

2005 City of Revelstoke  

Lonsdale Energy 
Corporation  

2004 City of North Vancouver (operated by Terasen Utility 
Services) 

Hamilton Community 
Energy  

2003 City of Hamilton, through Hamilton Utilities Corporation (a 
for-profit corporation)  

Sudbury District 
Energy Corporation  

1998 50% City of Sudbury, 50% Toromont Energy  

Cornwall District 
Heating (CDH) 

1994 Fortis Ontario, originally developed by Cornwall Electric, 
wholly owned by City of Cornwall 

Oujé Bougoumou 1993 Cree First Nation 

Table 30 Ownership of Smaller DES 

The following notes on the experience of each DES listed in Table 5 have less relevance to 
Project Green than those in Table 4, as most are significantly smaller than even Phase 1 as 
envisaged for Project Green.  Nevertheless, it is useful for Partners in Project Green to be 
aware of this history. 

20.2.1 Dockside Green Energy 
The most recent ownership structure of Dockside Green Energy (DGE) LLP as reported on its 
website is composed of Vancity Capital, Corix Utilities and Terasen Energy Services.  It is 
operated under contract by Corix Utilities.  It is a private utility with rates regulated by the 
province as described in its rate application22

                                                
22 In their December 2007 application to the British Columbia Utilities Commission for a Certificate of 
Public Convenience and Necessity to construct the DES and approval of levelized rates based on their 

.   
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Vancity is the largest credit union in Canada and currently the sole owner of the real estate 
development company, Dockside Green Limited Partnership. 

Corix Utilities have ownership and operating interests in a number of power and thermal 
distribution systems, including military bases in Alaska and 40% of RPE. 

Terasen Energy Services (TES) is a division of Terasen Gas, formerly BC Gas, now owned by 
Fortis Inc (which also owns Fortis Ontario, the current owner of Cornwall Electric and Cornwall 
District Heating).  On their web-site, TES list four other DE projects they are involved with.  They 
are all in BC, appear to be very small-scale and at a preliminary stage of development.   

Both the DES and the real estate development company originally included another company, 
Windmill Developments, which has moved on to pursue other interests.  It is worthy to note that 
change of ownership has occurred in almost all DES in Canada that have included a private 
component (e.g. the DES in Charlottetown, Cornwall, London, Ajax and the Energy Centre in 
Windsor).  When considering private involvement in DE, possible change in ownership should 
be anticipated.   

DGE is an interesting example as it is the only totally private, recent DES start-up above 1 MWt 
in Canada.  An analogous DE development structure for Project Green might involve a 
partnership of land developers or building owners with energy companies, possibly Enbridge or 
Corix Utilities.  However, there are enough differences in circumstances to view this option as 
unlikely for Project Green. 

First as noted above, DE is regulated in BC and this appears to suit the energy companies 
involved in DGE and would be expected to suit Enbridge or Corix Utilities, but there is no 
regulatory regime for DE in Ontario.  If regulation came in the future, the chances of a DGE type 
of ownership model in Project Green might improve.  In that event, if the DES had started under 
a municipal model it could transition to the regulated private model.  

The biomass fired district heating system is an important plank in the marketing mix that 
stresses the sustainable character of Dockside Green.  The developers were required to commit 
to this approach under the Master Development Agreement with the City of Victoria.  The City 
purchased the Dockside Lands, a brown-field site from the Province in 1989.   Then the City 
went on to assess development opportunities and select the land developer through a RFP with 
a view to creating a green community as was suited to the high-end ocean view location.  This 
scenario cannot unfold in the Pearson area because the municipalities do not own the land.      

Whereas it is not obvious that a similar ownership model to Dockside Green would be possible 
or appropriate for Project Green, the land and buildings owners should be consulted and 
canvassed for their interest in participation in DE.  As illustrated by the initiator role played by 
Windmill Developments in Dockside Green, private companies may start things then move on 
but this may still be useful in getting the DES up and running. 

Land developers may be interested for a time period equivalent to the real estate development 
phase.  The capital and risks involved in the DES development may be seen by developers as a 
relatively modest increment to the overall real estate development.  Their opinion on this can 
only be discovered through consultation and sharing of feasibility studies completed to date.   

                                                                                                                                                       
proposed capital structure and return on capacity.  
http://docksidegreenenergy.com/regulatory_applications.html.   

http://docksidegreenenergy.com/regulatory_applications.html�
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Another caveat would be that even if land or real estate developers would like to develop DE, 
experienced energy utilities ought to be involved. 

20.2.2 Strathcona Community Energy System 
Strathcona Community Energy System is owned and operated by Strathcona County, which is a 
special class of municipality in Alberta.  The DES began supplying heat to existing public 
buildings and new development in Sherwood Park, near Edmonton, in 2006.  It is a relatively 
small system but expected to continue expanding and is considering retrofitting a biomass 
boiler.  This is another example of a municipally owned DE start up.   

The County is considering another DES to use waste heat from a plant that a private company, 
Enerkem is building to produce ethanol from municipal waste in Edmonton. 

The relatively low level of capital investment, small scale and government assistance made it 
more feasible for the municipality to undertake this project without partners. 

20.2.3 Revelstoke Community Energy 
Revelstoke Community Energy is owned and operated as a wholly owned subsidiary of the City 
of Revelstoke.  The base load energy source is a biomass thermal oil boiler hosted by a saw-
mill.  The unit supplies the saw-mill with low pressure steam and also supplies hot water to a 
number of publicly owned buildings.  The small scale and forest products company town setting 
are not very relevant to Project Green except that it is another example of municipal ownership 
with senior government funding assistance, which has become the most common model in 
Canada. 

20.2.4 Lonsdale Energy Corporation 
Lonsdale Energy Corporation (LEC) is a district energy utility wholly owned by the City of North 
Vancouver but operated as a separate company.  It is a relatively small system serving in the 
order of approximately 1 million ft2.  The technical concept is unusually based on mini-plants.  
This is not recommended.  It seemed like a good way to stage capital, but in practice has led to 
installed capacity in excess of actual requirements.   

Terasen Utility Services operates LEC under contract and provided a loan of $2 million.  (The 
capital structure also included $2 million from the City and a grant of $2 million with a low cost 
loan of $2 million from the Federation of Canadian Municipalities).  Terasen Utility Services is a 
service company that provides field metering services to electric, gas, and water utilities, 
municipals and cooperatives throughout the US and Canada.  Like Terasen Energy Services 
(part owner of Dockside Green Energy), it is a subsidiary of Terasen Gas (owned by Fortis, 
which also owns the Cornwall District Heating System). 

North Vancouver is unusual in having a bylaw (8086), passed recently, that requires any new 
building in the City of more than 1,000 square meters to connect to the district heating system 
unless it is determined by the City's Director of Finance that the cost to the City would be 
excessive.  A previous bylaw simply required hydronic heating of new buildings within a 
specified area.  Part of the rationale for these bylaws was to avoid the business as usual 
installation of electric base board heating that has been practiced in BC because it is the lowest 
cost option, but this is no longer an issue in Ontario.  

Bylaw 8086 also allows LEC to provide cooling services, but connection of properties to a LEC 
cooling system (should it develop one) is optional. 
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LEC rates are regulated by the City and aim to recover all costs over 20 years, targeting a rate 
of return of 5%.  The rate of return aims to match the return that the City would obtain if it 
invested the same amount in the money market.  

LEC illustrates a possible model whereby a municipality could own the DES as a separate 
company, through a holding corporation, contract out the operation, make connection 
mandatory for larger new buildings within specified areas and regulate the rates to recover 
costs.  A new bylaw would be required.  There are probably external parties willing to partner 
under such an arrangement.  The issue is whether a similar consensus among local municipal 
staff and politicians (as to the most desirable DE development route) as occurred in North 
Vancouver would evolve in the Pearson Area.  There are higher stakes for developers in Project 
Green because of the much greater scale of expected new development so a more developer-
friendly approach may be warranted.   

20.2.5 Hamilton Community Energy  
Hamilton Community Energy was built in 2003, owned and operated by a subsidiary of the local 
electricity distribution company which is owned by the City.  Its anchor customer was an existing 
city owned and operated central utility system.  It also connected several private buildings.  This 
is another example of City ownership through a wholly owned electricity distribution company, 
as discussed previously for Calgary and others.  It would  be analogous to Enersource and/or 
Toronto Hydro being the proponents.  This scenario is not seen as a likely outcome at this time, 
although it should not be regarded as impossible. 

20.2.6 Sudbury District Energy Corporation 
Sudbury District Energy Corporation (SDEC) was developed in 1998 and started as a 50:50 
Joint Venture between the City of Greater Sudbury and Toromont Energy Services, a private 
energy company that was selected by the City through a RFP process.  Both the City and 
Sudbury Hydro were involved in the development phase.  

Toromont Energy Services is an affiliate of Toromont Industries.  They designed and supplied 
the CHP equipment used in the Energy Centre, contributed equal equity and a loan to SDEC.  
Toromont Energy Services is also involved in management of the operation.  The relatively high 
level of ownership, investment and management involvement of Toromont in SDEC is in the 
context of it being a major equipment vendor to the project.   

A caveat to this model is that whereas Toromont Industries are an excellent and well respected 
supplier of CHP equipment, competitive procurement would normally be recommended, and it is 
generally not good practice for suppliers to be decision makers on energy sources.  

20.2.7 Cornwall District Heating  
Cornwall District Heating is another illustration of a district heating system developed by a local 
electricity distribution company that was, at that time, owned by the City.   It is also an example 
of change of private ownership because Enbridge first bought Cornwall Electric from the City 
and then later sold it to the current owner, Fortis Ontario. 

It is unlikely that Fortis would be interested in developing a DES from scratch but quite possible 
that they would be a candidate, among several others, including OMERS, to take over the DES 
after it had become big enough to engage their interest. 

Although the electricity assets of Cornwall Electric were the primary interest of Enbridge, it is 
understood they are currently interested in DE, but only as a regulated business.  
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20.2.8 Oujé Bougoumou 
The Oujé-Bougoumou district heating system was built and is owned and operated by the Cree 
Nation band to meet the energy needs of their village.  As a small and remote biomass based 
system it is not very relevant to Project Green, except as another example of local initiative, 
ownership and application of hot water based district heating to planned new development.   

20.3 Summary of Ownership of DES Developed in Canada Recently  
To summarize observations made in this appendix: municipalities have played an important role 
in the development of all new utility DES of an appreciable size developed in Canada over the 
past two decades.  Levels of current municipal ownership are shown in Table 31. 

Level of Municipal 
Ownership 

DES > 20 MW DES < 20 MW 

100% 3 5 

Majority 1 0 

50:50 0 1 

Minority 1 0 

Split 
(distribution/generation) 

1 0 

Zero 0 2 

Total 6 8 

Table 31 Summary of DES Ownership 

The predominant role of municipalities in DES development in Canada is expected to continue, 
judging by the lead proponents of DE projects that FVB is currently working on at the design or 
feasibility study stages.  These include the municipalities of Surrey, Langley Township, Prince 
George, Williams Lake, Quesnel, Saskatoon, Vaughan, Toronto and Corner Brook, as well as 
wholly owned municipal electric utilities in Guelph and Oakville.  This is not surprising 
considering the nature of DE. 

DE requires a similar type of planning as municipal services.  Municipalities have greater access 
to senior government funding that is especially helpful for start-ups.  They control rights of way 
essential for distribution piping.  Municipalities are generally interested in community benefits, 
promoting energy self-sufficiency and economic development while taking into account global 
concerns such as greenhouse gas emissions.  Such interests provide rationale for DE beyond 
purely financial gain.  

As summarized in Table 6, DE case histories provide at least some precedent for all levels of 
municipal ownership including zero.  But 100% or majority municipal ownership accounts for 
approximately two-thirds of the case histories examined.  The exceptions are poor precedents 
as noted in the following paragraphs.  
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The majority private ownership in Enwave came gradually.  The City initially put up what was 
deemed to be a 50% share in the form of the existing assets of TDHC (their rights to which go 
back to a multi-million dollar loan the City provided to effect the original integration of the steam 
system from several older systems).  The private partner, Borealis (the investment arm of 
OMERS) has achieved its majority share through additional capital investment in system 
expansion. 

The original business plan for the DES in Windsor was back-stopped by an unusually large 
anchor customer, Casino Windsor which ensured sufficient firm revenue in capacity charges (for 
four services; heating, cooling, steam and emergency power) to support a DBFOM contract with 
an external developer of the Energy Centre that made split ownership originally viable for all 
parties.  This scenario cannot be relied on to be replicable for Project Green. 

The 50% share in SDEC by Toromont came with preferred vendor status. 

The only two case histories examined where municipalities currently have zero ownership are 
both smaller systems, Cornwall District Heating and Dockside Green.  Cornwall District Heating 
was originally developed as a City initiative and then acquired by Fortis later as a going-
concern.  Dockside Green Energy is a very small utility in its early stages, operating in a 
regulated environment in BC and its establishment was strongly mandated by the City of 
Victoria as a covenant on transfer of City land to the real estate developer.  

Dockside Green Energy is an early example of another DE developer model that may be 
emerging in Canada, which might be called the developer campus model.  This is where a real 
estate developer plans and builds a small DES to serve only their own buildings.  There is 
another example under construction in Quebec City caller Cité Verte.   

Experience over the past two decades does not necessarily argue that non-municipally 
controlled utility DES development would not be possible in Project Green, only that it would be 
the first in Canada for many years of a comparably sized development.  
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21 Appendix K: Ontario Ministry of Environment Regulations 
This appendix outlines the following Ministry of Environment (MOE) regulations and guidelines 
that may apply to the proposed project. 

• Regulation 116/01 – Environmental Assessment Requirements for Electricity Projects 
• Regulation 419/05 – Air Pollution – Local Air Quality 
• Guideline A-9 – NOX Emissions from Boilers-Heaters 
• Guideline A-10 - Procedure for Preparing an Emission Summary and Dispersion Modeling 

Report 
• Guideline A-12 – Guideline for the Implementation of Air Standards in Ontario (GIASO) 
• Guideline for the Installation and Operation of Continuous Emission Monitoring Systems and 

their use for reporting under the provisions of O. Reg. 127/01 

21.1 Regulation 116/01 – Environmental Assessment Requirements for Electricity 
Projects 

This regulation establishes the EA requirements for new power generation facilities and related 
transmission lines and transformer stations. The MOE have developed three categories that 
range from no requirements to an individual EA; the selection of which depends on the size of 
the undertaking and the proposed fuel/energy source. 

The Regulation does not apply to cogeneration facilities, <25MWe, having an efficiency of > 
60%.  Appropriate sizing and phasing of the project is necessary to ensure the 60% efficiency 
hurdle is met. 

21.2 Regulation 419/05 – Air Pollution – Local Air Quality 
A Certificate of Approval (C of A) must be obtained whenever contaminants are discharged into 
the environment from any equipment or structure. Typical contaminants emitted from a CHP 
system include combustion products like oxides of nitrogen, carbon monoxide, sulphur dioxide, 
particulate matter and volatile organic compounds as well as noise and vibration.  

Section 9 of the Environmental Protection Act forms the basis for the Air and Noise Approval 
Program in Ontario and requires companies to obtain a C of A prior to the construction of new 
equipment that emits a contaminant (air, noise or vibration) into the natural environment. This 
regulation outlines the air quality standards that apply to discharges of contaminants into the 
environment and the approved dispersion models that can be applied to confirm that 
concentrations at points of impingements (POI). Reporting to the MOE must follow the Emission 
Summary and Dispersion Modeling (ESDM) format described in the Regulation. Regulation 
419/05 applies to the proposed EC and CHP system. 

21.2.1 Air Quality 
In order to obtain approval under Section 9 of the EPA, the proponent is required to 
demonstrate compliance with point of impingement limits through the preparation of a report, 
which will help determine the required stack height.  In order to demonstrate compliance with 
this regulation it is generally necessary to engage an emissions consultant to perform air 
dispersion modeling. 

There are three tiers of air quality standards included in O. Reg. 419/05. Schedule 1 contains 
half hour averaged POI limits, Schedule 2 contains updated standards with half hour averaged 
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limits, including the Future Effects-based POI Limits from Reg. 346, and the addition of POI 
limits for sixteen new contaminants and Schedule 3 provides standards with variable averaging 
times to better assess health and environmental impacts from a facility by using the most 
appropriate averaging time for exposure and are predominantly 24-hour average standards.  

All facilities must achieve the Schedule 3 by the year 2020.  The MOE has recognized that with 
the implementation of stricter standards and the requirement to apply more advanced dispersion 
models, there is the potential for a facility to exceed standards at POI’s. Reg. 419/05 provides 
the opportunity for facilities to request an alteration to Schedule 3 standards in accordance with 
s. 32 of Reg. 419/05.  Predictive air dispersion modeling of air contaminants will be necessary to 
demonstrate compliance to a schedule POI limit. 

From 2011, there are also tight limits on emissions of NOx in terms of ppm per unit of energy 
production, such that Selective Reduction Catalysts (SRCs ) will be required for natural gas fired 
reciprocating engines.  Specifically, SCR technology will be employed to meet the requirements 
of the proposed Ontario Ministry of Environment emission limit for NOx from non-emergency 
internal combustion engine generators of 0.40 kg/MWhe from 2011 onwards.  The SCR will add 
to the capital and maintenance costs of the CHP facility. 

21.3 Noise 
In order to obtain approval under Section 9 of the EPA, the proponent is required to assess and 
document the impacts of all sound (noise) and vibration emissions from their facility on any 
sensitive locations defined as a Point(s) of Reception. If the results from the initial screening 
assessment confirms that the closed Point of Reception is closer than the minimum required 
distance calculated in the Noise Screening Process then further assessment will be required.  

Typically if receptors are >500/1000 metres away then no further noise assessment is 
necessary. If receptors are within 500/1000 metres then modeling of noise impacts may be 
necessary. Results of the modeling are compared to either NPC-205 or NPC 232 Guidelines to 
evaluate if mitigation measures are required. 

There are effective engineering solutions to noise that should be tailored to the location of the 
Energy Centre. 

The Ministry, similarly, enforces limits on noise and emissions from the cooling towers that may 
be required for a district cooling system and/or heat rejection from CHP. 

21.4 Use of Biomass or Waste wood 
It is not currently anticipated that the DES in Project Green will use biomass or waste wood fuel 
in the near future, but this is viewed as a possibility in future, which will trigger the need to 
comply with other regulations. 

According to the MOE Guide to Environmental Assessment Requirements for Electricity 
Projects, a project using waste biomass under 10 MWe would have no EA requirements, unless 
someone requests that the Minister of Environment make the project subject to the 
Environmental Assessment Act (and the Minister agrees). 

EPA Reg 101/94 requires conversion of leaf and yard waste into compost for soil amendment is 
an overarching consideration that must be resolved prior to using this material for fuel. 
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As a general expectation, it may be easier to obtain the required permits for a biomass 
gasification process than for straight combustion.  But experience is limited in Canada and more 
so in Ontario. 

The gasification unit at Dockside Green in Victoria, B.C., still has an Electro-static Precipitator 
(ESP) to clean-up Particulate Matter (PM) in the exhaust to acceptable levels.  This suggests 
that PM from a gasifier may be less than from a combustor but is still higher than allowed, 
hence there is still a need for post-cleanup using either technology, whether combustion or 
gasification. 

Marketing gasifiers as clean has certainly influenced public opinion and funding agencies, but 
this could change if they prove to be a disappointment in operation.  They have good will on 
their side for now, but, to an extent, the jury is still out.  The implication of this is that a careful 
judgment needs to be made as to whether to accept the reliability risks of gasification in a trade-
off to gain greater public and government acceptance. 

21.5 Guideline A-9 – NOx Emissions from Boilers and Heaters 
Where the fuel energy input from an individual new or modified boiler which burns oil or gas fuel 
exceeds 10 million British Thermal Units per hour (MMBtu/hr), the requirements of the MOE’s 
guideline must be met. 

21.6 Guideline A-10 - Procedure for Preparing an Emission Summary and 
Dispersion Modelling (ESDM) Report, date July 2005 

This guideline provides direction on how to prepare of an Emission Summary and Dispersion 
Modelling (ESDM) report, in accordance with s.26 of O.Reg 419/05 and the ministry document 
titled Procedure for Preparing an Emission Summary and Dispersion Modelling Report, July 
2005. Guideline A-10 applies to the proposed CHP facility. 

21.7 Guideline A-12 – Guideline for the Implementation of Air Standards in 
Ontario (GIASO) 

This guideline presents the regulatory process to address situations where the implementation 
of new air standards or the use of the new models may result in barriers to compliance. These 
barriers include the need for more time, or consideration of technical or economic issues. New 
facilities that emit contaminants listed in Schedule 7 of Reg. 419/05 must apply for its alternative 
standard before their initial CofA is issued. 

21.8 Summary 
Several Ontario Ministry of Environment regulations and guidelines would possibly apply to a 
proposed DES with or without a CHP facility. 

Our review of Reg. 116/01 identified that a gas-fired CHP facility of the size anticipated to be 
used for DE in Project Green would not require an EA. 

Even if a biomass fired plant was to be established later there is a low probability that the 
proposed CHP facility would require an EA; specifically, if either someone requests it, or the 
facility requires approval under Section 27 of the Environmental Protection Act, because it 
requires establishment of a waste management system or disposal site.  

A Certificate of Approval – Air & Noise is required from the MOE before construction of the CHP 
system.  In order to evaluate if the proposed CHP system will demonstrate compliance to Reg. 
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419/05 predictive air dispersion modeling and a noise assessment (as minimum) will be 
required. 
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