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EXECUTIVE SUMMARY
Canadians live and work in energy-intensive and energy-reliant communities. This is why every
province in Canada is re-thinking their energy strategy. Indeed, many stakeholders believe it is also
time for a pan Canadian energy strategy that contemplates both supply and demand solutions.

There is a need for those provinces who are net importers of energy – such as Nova Scotia – to be
particularly mindful of energy strategy given that their energy deficits make them especially
vulnerable to energy supply interruption, including severe weather and man-made supply events.

These provinces must carefully consider not only energy supply options, but also how that supply is
applied in the most efficient way to meet consumer needs. They need to be particularly thoughtful
about how they will refurbish and build energy systems to meet their future community energy
needs, while also accomplishing their goals of economic, energy and environmental sustainability,
security and resiliency. In fact, Nova Scotia has already thought carefully about their electricity
strategy.

This paper talks about the opportunity and need to include thermal energy as part of any energy
policy initiative going forward in Nova Scotia. Thermal energy is the energy needed to heat and cool
communities, and both are obviously essential in our climatic conditions. Moreover, as temperature
patterns, frequency and severity of weather events change due to climate change, there is a need to
rely on secure and resilient systems to dependably meet thermal energy needs.
This paper specifically focuses on District Energy (DE) opportunities (see description below). It
describes how other countries have "leap-frogged" Canada in meeting their energy needs and
environmental goals, sustainably and securely by adopting DE solutions. And it talks about how
Nova Scotia can catch up by following a similar path.

*

District Energy (DE)

District Energy (DE) refers to systems that generate and distribute thermal energy (heating and/or cooling) at a community
scale. The infrastructure includes a localized centre where energy is generated, and a network of buried insulated pipes (a
“thermal grid”) that distribute that energy to buildings within a defined geographic area. In some applications, small-scale
Combined Heat & Power (CHP) and thermal storage units are added for optimal operational efficiency, GHG reduction and
added security. The medium for transmitting the thermal energy along the thermal grid is either steam (for legacy DE systems),
or water for modern DE systems. Natural gas is the most commonly used fuel source to generate hot water or steam in
Canadian DE systems. Due to their community-scale, DE systems are more adaptable over time than traditional energy delivery
systems, as alternative fuels can be substituted to generate thermal energy.
This ‘third’ energy grid is analogous to the other two energy grids that are relevant to our communities, namely the grid of
pipelines to transport natural gas, and the grid of wires to transmit electricity. However, it offers significant incremental
benefits. Unlike the natural gas grid, a DE grid can transmit thermal energy that is produced from a variety of fuel types. Unlike
the electricity grid, a community scale DE grid can store thermal energy in the grid and in storage facilities.
DE is not new, and it deploys and integrates proven technology in community scale infrastructure to produce and distribute
thermal energy. It is being evaluated and deployed widely in Canada, Northern Europe and the US.
For more information on District Energy and how it can contribute to resilient communities, see Appendix A.
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Introduction
DE systems have emerged in many jurisdictions, including in
Canada and Northern Europe, as a key element of energy
strategy. They support secure resilient community energy
systems.

Evidence from Canadian jurisdictions (in particular, BC Ontario
and Alberta) shows that there are economically viable
opportunities for both small and large-scale deployment of DE
systems. DE can offer strong overall economic returns to
investors as well as clear community benefits.

DE systems encompass the energy generation, distribution and
transfer facilities to provide any or all of the space and
domestic hot water heating, space cooling and electricity
services to communities. DE system operators have the ability
to optimize the fuel used to generate the energy, in order to
meet environmental and efficiency gains, through both low
carbon feedstock substitution, and the addition of small-scale
Combined Heat & Power (CHP) and thermal storage units. 1 In
this way, operators can deliver the energy services with greater
efficiency than individual furnaces, boilers, electric baseboards,
and water heaters fuelled by oil, natural gas, propane or
electricity.

Frank Scarpitti, Mayor
of Markham, Ontario,
believes that District
Energy gives his city
a competitive advantage
in attracting
businesses, promoting
environmental
stewardship and
providing resiliency.
June 2013, Mayor Frank Scarpitti endorses
Markham District Energy, YouTube
https://www.youtube.com/watch?v=RyPBVy
AnzS8

Markham Thermal Storage Facility

Canadian DE Development
Until the early 2000s, DE development in Canada had been sporadic, led primarily by local
(provincial and municipal) leaders. Ontario has been the home to many large DE projects and has
long been the largest Canadian market in terms of both installed DE capacity and new development. 2
Given that Ontario is also home to the largest Canadian city, growing air conditioning needs due to
rising summer temperatures, continued population growth and urban densification, this is not
surprising. Over the last several years, BC has emerged as the hub of substantive new DE
developments-largely because of progressive environmental legislation. Graph 1 below shows DE
project implementation in Canada over the last two decades. Appendix B provides a list of some DE
systems in Canada.

1

Increasingly large heat storage units are being used with district heating networks to maximize efficiency and financial returns. In
DE systems which include CHP units, operators can run the cogeneration units at times of maximum electrical rates, storing the
excess heat production for distribution when needed. In other systems, storage has also allowed solar heat to be collected in
summer and redistributed off season in very large but relatively low cost in ground insulated reservoirs or borehole systems.
2
“Legacy” steam systems. These systems use older technology, based on steam as the medium to transmit the energy through the
distribution grid. Toronto’s Deep Lake Water Cooling System is one of North America’s largest DE systems. London District Energy is
the oldest Canadian DE system (1880). The University of Toronto system just celebrated 100 years of existence. And the DE system
that serves the Ottawa parliament and downtown civic buildings has also been in existence for decades. Hot Water systems: New
systems use water as the medium to transmit energy through the distribution grid. The modern DE systems (Hamilton, Windsor,
Markham) built in Ontario have been largely modeled after DE systems built in Northern Europe. Markham District Energy System is
widely seen as the “poster child” of modern DE systems in Canada.
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Nova Scotia’s DE Development Lagging
In contrast, with the exception of the HRM Alderney 5 project 3, Nova Scotia has significantly lagged in
new DE development over the last 25 years. A range of regulatory and institutional barriers still
hinder these systems’ widespread adoption. This paper explores these barriers, and provides
recommendations to overcome them.
Graph 1: Canadian DE Implementation Timeline

Source: Natural Resources Canada, CanmetENERGY.

Accomplishing Nova Scotia’s Energy and Environmental
Sustainability Objectives
Nova Scotia has demonstrated a strong commitment to improving sustainability in electricity use.
The passage of the Environmental Goals and Sustainable Prosperity Act in 2007, the creation of
mandatory GHG reduction targets, the introduction of the Community Feed-in Tariff program, and
the creation of a new provincial energy efficiency agency (Efficiency Nova Scotia) are some of the
clear indications that Nova Scotians are concerned about electricity issues. 4

3

The 1985 Purdy’s Wharf development was the last significant new DE development in Nova Scotia
District Energy Barriers and Opportunities in Nova Scotia, a report for QUEST Nova Scotia Caucus by Alain Joseph and Dave Ron,
2013, p. 6.
4
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This paper explores how several of Nova Scotia’s ‘sustainable energy and environmental objectives’
can be met more expeditiously through the development of DE systems, including:
Energy Security: by promoting the use of local feedstocks (e.g. urban based biomass, ocean cooling
waters) for community thermal energy solutions.

Energy Efficiency: Community scale and professionally managed thermal systems, by virtue of
economies of scale and scope, accomplish higher levels of energy efficiency in meeting a community
load portfolio than a collection of individual HVAC systems of varying age and maintenance status.
Further, through the addition of CHP to DE grids, energy efficiency (i.e. co-generation of two
products – power and heat – per every one unit of fuel) increases significantly, with a
commensurate reduction in GHG emissions.
Local Economic Development: Community DE systems use local labour, can use locally available
feedstock (e.g. Ouje-Bougoumou, Quebec), can work synergistically with local industry (e.g.
Revelstoke, British Columbia) and can attract investment from industries that demand a secure and
sustainable energy system (e.g. IBM in Markham, Ontario).
Promoting Fuel Switching: by using a system that transmits energy via water, it opens up the
possibility to use a variety of fuels to generate the thermal energy - including waste heat from city
and commercial facilities, geo-exchange, biogas, biomass and natural gas.

Adapting to Climate Change Challenges: Local energy systems have proven their ability to withstand
significant weather events, such as Hurricane Sandy and the recent December 2013 Ontario ice
storm. Additionally, should temperatures rise, increasing the need for air conditioned space,
District Cooling solutions can be operationally more efficient than individual space cooling
solutions. Climate change concerns, and environmental goals, have been key drivers of DE
implementation in many Northern European countries, in individual municipalities in Canada, and
in British Columbia. In each of these cases, local policy has supported the building of DE systems.
Reducing GHG Emissions: through fuel substitution. Many other cities and countries have decided
that DE systems play a key role in de-carbonizing their energy system (e.g. Copenhagen, Denmark).
Energy Resiliency: supplementing traditional large-scale electricity infrastructure with community
scale energy solutions, mitigates the risks of high costs and supply interruptions related to uni-fuel
dependency, large-scale system failure and energy loss during transmission (e.g. parts of New York
City with DE/CHP infrastructure during Hurricane Sandy).

Adding DE to Nova Scotia’s Policy Framework

To date, Nova Scotia’s energy policy has focused on the benefits of greening the electricity grid, and
has not contemplated the potential additional benefits that can be accomplished by adding thermal
grids. Given the compound community benefits of implementing DE systems described above, it is
important to extend the provincial policy focus to include elements that release this potential.
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This extension will disrupt the status quo and may threaten a few
private interests, thus necessitating public support. It is
important for both the Province and municipalities to fully
embrace DE, and to actively facilitate DE development since only
visionary public leadership has propelled DE development in
every jurisdiction in which it has succeeded. This support can
take a wide range of forms, from regulatory streamlining and
incentives, to offering direct financial support and mandating
connection.

5

It is important for
both the Province and
municipalities to
fully embrace DE, and
to actively facilitate
DE development since
only visionary public
leadership has
propelled DE
development in every
jurisdiction in which
it has succeeded.

To aggressively move DE system implementation forward, Nova
Scotia must consider the full range of recommendations outlined
in this report, including:
Recommendation 1:
Recommendation 2:
Recommendation 3:
Recommendation 4:
Recommendation 5:
Recommendation 6:
Recommendation 7:
Recommendation 8:
Recommendation 9:
Recommendation 10:
Recommendation 11:

Facilitation - Establishing a DE Champion
Working with local government to clear barriers
Mandating local authorities to reduce energy usage by 25%
Supporting DE investment
Connecting provincial government buildings to DE systems
Clarifying regulatory powers of the UARB with respect to DE networks
Supporting Research and Education
Changing the Condominium Act as it relates to DE systems
Supporting Municipal Ownership and Operation
Connecting municipal government buildings to DE systems
Introducing DE supportive municipal policies

Purpose of this Document
This report is intended to provide an overview of the DE opportunity and to summarize ideas and
supportive evidence of what has worked in other jurisdictions to accelerate DE development. It will
become an “information tool” to assist in communication and advocacy efforts. It is a starting point
for further deliberation, exploration and action by those Nova Scotia stakeholders who have an
interest in enabling positive change, and who can identify policies that will work best in their market
context. It will be up to Nova Scotians to determine whether DE fits within the provincial effort to
maximize energy efficiency 5, and to consider which lessons from others’ experiences can truly be
applied in the province.
It will also be up to Nova Scotian communities to determine whether and how DE might work best
within their specific context. DE system solutions can meet any or all of local heating; heating &
cooling and /or heat, cooling and local electrical needs.

The portfolio of DE solutions in any area will depend on the needs of each community, and can
include any or all of:
5

For further detail on Nova Scotia’s climate change action plan, see: http://climatechange.gov.ns.ca/content/actionplan
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 District Heating (DH): The core element of district heating systems is a heat-only boiler
station. These solutions distribute heat generated in a centralized location for residential
and commercial heating requirements such as space heating and domestic water heating.
There are multiple possible sources of heat, including: waste heat captured from municipal
(e.g. waste water treatment), institutional (e.g. data centres) or industrial processes; natural
gas; biomass; solar thermal; geothermal, etc. Canadian examples of DH systems include the
cities of Hamilton, Calgary, Strathcona, Montreal and Charlottetown and the
academic/institutional campuses at the University of British Columbia, Simon Fraser
University, University of Alberta, Dalhousie University, University of Toronto, Saint Mary’s
University, Mount Saint Vincent and Capital Health District Authority as well as most military
bases.
 District Cooling (DC): Working on broadly similar principles to district heating, district
cooling delivers chilled water to buildings needing cooling for both space conditioning and
commercial/institutional process applications. The source for the cooling can be electric
centrifugal chillers, deep lake or seawater. Canadian examples of DC systems include the
cities of Markham, Toronto and Windsor. Purdy’s Wharf building complex in downtown
Halifax uses seawater for cooling purposes.
While district heating has broad potential across many Canadian towns and cities,
realistically DC is primarily attractive in high-density cities with summer energy needs due
to weather (e.g. the corridor between Windsor and Quebec City, representing about 51
percent of Canada’s population). 6 In addition to space conditioning, DC is also attractive for
process cooling applications such as data centres and for institutional applications, such as
hospitals. Later in this report, the City of Toronto’s DC system that capitalizes on Lake
Ontario’s cool water supply is reviewed. DC is also employed at Ottawa’s Parliament Hill,
which makes use of natural cooling from the Ottawa River.
In general, DC has additional economic challenges in that chilled water technology is far
more capital intensive than heating equipment. 7 Cooling pipes need to be large because of
the relatively small temperature differences between the supply and return water. It is for
this reason that many DE Systems begin by laying a thermal grid foundation to supply
heating in communities.

 “Cogenerating Systems”: (also called DE systems with combined heat and power (CHP).
CHP is often added in parallel with the heat only boiler station. It is important to note that
the primary business of successful DE systems is the production and distribution of thermal
energy. In certain cases, small-scale (typically < 5MW) CHP units are added to the DE System
and produce electricity. The heat from these units is captured into the DE System and
distributed to the community via the thermal grid. While these CHP units are considered
ancillary to the primary function of the DE system – i.e. the production and generation of
6

http://www.canadafaq.ca/where+do+most+canadians+live/.

The proportional split in costs between cooling and heating in combined heating and cooling DE systems is roughly 65/35 between
cooling and heating costs.

7
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thermal energy - they do create obvious efficiency and economic benefits to operators,
particularly in the early years of DE system development, as well as energy security benefits
to communities. Canadian examples of DE systems with CHP include the cities of London,
Markham and the University Of Ontario Institute Of Technology.

Importantly, such “cogenerating” systems can be designed in ways to allow “islanding of
portions of the system” during emergencies which affect the large electricity grids, such as
occurred during the 1998 ice storm, Hurricane Sandy and the recent 2013 ice storm in
Ontario. As such, these DE/CHP systems also deliver energy security and resiliency to
communities. In late December 2013, for example, the Toronto region experienced a record
ice storm. Hundreds of thousands were without power for days, and in some cases, more
than a week. Several deaths have been attributed to this ice storm as people desperate for
heating brought outdoor devices inside the home causing carbon monoxide poisoning. 8
Since 2000, Markham District Energy (MDE) has invested in four small-scale CHP units
totalling 15 MW. As a result, during an emergency event, MDE can work with the local
electricity utility to ‘de-couple’ from the grid, continuing to provide 15 local centres (5
million square feet) with both power and heat.
DE systems also vary greatly in size, from well-established systems covering entire cities such as
Stockholm 9 in Sweden; to smaller systems that meet the needs of a small village or area of a city, such
as the Revelstoke, British Columbia system and Markham District Energy in the City of Markham,
Ontario; to those that are sized to serve only a limited number of buildings-such as South East False
Creek in the City of Vancouver.
Once the thermal grid is installed, solutions (DE services and system size) can evolve from one to
another depending on need, opportunity, growth and system economics.

This portfolio of DE solutions – systems of varying sizes and systems generating heat only, heat and
cooling, and cogenerating systems - could exist in Nova Scotia communities, based on local need and
fuel resource opportunities. To identify customized solutions, communities will need to consider
several critical decision parameters including:
 Resource availability, including most importantly financial capacity and local fuel options
(e.g. proximate biomass, water, natural gas, solid waste, waste heat etc.).

 Competitive fuel supply options and pricing

 Load characteristics, including projected building and population density; load profiles
(intra-day; intra season, and throughout the year); and the age and condition of existing
community and building energy infrastructure requiring replacement.

This document has been prepared to provide the Quality Urban Energy Systems of Tomorrow Nova
Scotia Caucus (“QUEST NS”) with a synopsis of the:
8

http://www.cbc.ca/news/canada/ice-storm-makes-christmas-a-dark-day-for-tens-of-thousands-1.2476164.

9

Via a network of large meter diameter primary pipes linked to secondary and tertiary pipes connected to end-users.

REPORT TO QUEST NS BY MARY ELLEN RICHARDSON INC.

MARCH 2014

8

THE ROLE OF DISTRICT ENERGY IN MAKING NOVA SCOTIAN COMMUNITIES ENERGY RESILIENT
 Key drivers and opportunities for DE 10 systems in Nova Scotia;

 Key barriers for the successful implementation of DE systems in Nova Scotia, and;

 Key policies and capacity building initiatives that could serve to overcome barriers, and
encourage DE development in Nova Scotia.
The document is intended to build upon a 2013 QUEST NS report, entitled “District Energy Barriers
and Opportunities in Nova Scotia” (the “QNS Report”), and was created through a combination of
interviews and secondary research.

Organization of the Report:

Part 1: Discusses Denmark’s progress in building resilient communities, including the trajectory of
policy to support success, and is intended to inspire contemplation of what is applicable to the Nova
Scotia situation.

Part 2: Provides a synopsis of the relevant market barriers, drivers and opportunities in Nova Scotia,
and introduces key policy tools to overcome barriers.

Part 3: Provides a summary of how key market opportunities could be addressed through regulatory,
legislative and other mechanisms, with examples of how other jurisdictions have addressed similar
circumstances.

Supplemental Information:

Although this report is intended to build upon the QNS Report, it is possible that it will be viewed in
isolation. For this reason, three appendices provide general background for the benefit of readers
who are not as familiar with the DE marketplace.

Appendix A of the document provides an overview of how DE systems support the building of
resilient communities, and can contribute to economic, environmental and energy goals.
Appendix B of the document provides a list of examples of DE systems in Canada.

Appendix C of the document provides an overview of the challenges that have been identified in other
markets. In summary, the key challenges (financial and human) are similar to those identified in the
QNS report. The appendix also introduces the concept of the DE development continuum, ‘charting’
the key challenges against it.

10

In this report, there are times when the term thermal grid, District Energy (DE) /Combined Heat and Power (CHP) system and
District Heating (DH) are used interchangeably to describe thermal grid systems that serve a defined geographic area from a central
thermal generation station that is connected to end-users through a network of underground pipes. Thermal energy is transmitted
via either steam or water.
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PART 1. HOW DENMARK HAS SUCCESSFULLY
BUILT ENERGY RESILIENT COMMUNITIES
Northern Europe and District Energy
Compared to Austria, Denmark, Sweden and many other European countries, Canada is only
emerging as a market for DE systems. Countries across the European Union have a rich and varied
history on the development of DE systems. There is, therefore, an important opportunity for us – an
emerging market – to learn lessons from how others have accelerated their DE markets forward.
Nova Scotia is obviously smaller than any of these countries in each of the metrics shown on Table 1.
However, Nova Scotia faces some of the same energy challenges as each of these countries.
Understanding how they have successfully dealt with these challenges is therefore instructive.
2

2012 Population

Estimated % of

(Mil USD)

Energy from DE

Area (km )

Austria

83,871

8,419

67.6%

379,069

14

Denmark

43,094

5,579

87.2%

309,865

50

Sweden

450,295

9,482

84.2%

458,973

42

Canada

9,984,670

34,605

80.6%

1,577,040

1.3

Nova Scotia

52,939

922

55.5%

36,350

N/A

Millions

% Urban

2010 GDP

Country

Table 1. Source: Canadian District Energy Association

A SUGGESTED APPROACH TO COMPARATIVE LEARNING:
Lesson 1:

Acknowledge the differences in the comparative jurisdiction’s energy situation.

Lesson 2:

Identify similarities and in particular how others have tackled similar challenges and leveraged opportunities.

Lesson 3:

Acknowledge that the Policy starting point may be different and in any case that evolution is possible.
For Nova Scotia, environment relevant policy is necessary to obtain political objectives and deal with
prevailing market realities.

Lesson 4:

It may be possible to skip over other’s mistakes and leverage their resultant lessons and refinements.
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Why Study Denmark?
It is always smart to learn from leaders. In fact, many Canadian leaders – have learnt from and built
successful systems based on understanding the Northern European example. These include the
leaders of the cities of Markham and North Vancouver.

Denmark is a world leader in DE augmented by distributed CHP facilities. Furthermore, in many
ways, Denmark’s energy situation and policy goals in the 1970s - as described below - are very
similar to those in Nova Scotia. For this reason, Denmark was selected as a relevant comparator,
offering important lessons.

Like Nova Scotia, the Danish legal framework governs power and heat production, environmental
standards and energy planning requirements. Unlike Nova Scotia, thermal planning has been the
dominant feature of the Danish policy framework, and this framework has been used as the key
driver for Denmark’s high penetration of DE. The framework has not been static, catalyzed by the
1970’s energy crisis and the need for supply security, and morphing to reflect evolving public policy
objectives, including a predominate climate agenda. More recently, the Danes have understood the
value of integrating their thermal planning more broadly with electricity planning. This has arisen
because electricity system changes developed in isolation have resulted in a significant and
increasing amount of intermittent electricity produced by wind. Rather than exporting surplus base
load generation, at a loss, at times when there is surplus (and non-dispatchable) renewable
electricity available, the Danes are seeking integrative solutions to utilize the surplus electricity
within the country by applying the surplus to power heat pumps in DE systems using geo-exchange
technology.
Now that the Danes have invested in developing a geographically significant thermal grid, their DE
systems can not only address heating needs, including the supply of domestic hot water – but have
become a crucial part of the energy infrastructure, enabling utilization of fluctuating renewable
energy sources. 11
By understanding Denmark’s policy trajectory, Nova Scotia can decide whether it wants to follow a
similar path, eliminate or combine steps to reflect the province’s situation and objectives.

A Focus on Thermal Energy Policy

The Danish success story evolved (see Graph 2) after the first Heat Supply Law was introduced in
1979, followed by a ban on electrical heating in new (1988) and existing (1994) buildings, and
supported by national financial incentives to ensure the ongoing economic viability of DE/CHP. The
law created a clear strategic goal, originally adopted as a result of the oil crisis that Denmark faced
during the 1970s, at a time when more than 90% of Danish energy was met by oil imports. This
crisis resulted in long-term increases in energy prices and a heightened awareness for enhanced fuel
flexibility. Emphasis was placed on having more secure energy supply and more efficient generation
and use—making DE/CHP a natural choice. 12 Power generation facilities are run as CHP stations,
11

Closer to home, this is not dissimilar to the Markham Ontario DE system, which is seen by the municipality as being their most
strategic energy asset, facilitating their economic goals as well as meeting their energy and environmental goals. More detail on the
Markham experience is contained below.
12
IEA, Cogeneration and District Energy, 2009, pp 18-19.
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where the steam is extracted from the turbines to heat water for large-scale DE networks. In 1986,
the Cogenerated Heat and Electricity agreement required utilities to provide capacity for 450 MW of
electricity via decentralized CHP units. 13A large-scale national heat planning process was carried out
to expand the use of surplus heat from power production as well as to increase the use of natural gas.
Graph 2: Evolution of Danish Thermal Energy Policy

70s

80s

BUILDING:
ESTABLISHING THE
THERMAL GRID

ECONOMIC:
BUILDING THE
GRID STRENGTH

Driven by:

CHP Legislation

-Energy security concerns

Mandatory Connection

-Desire to reduce oil imports

Ban on Electric Heat

Heat Supply Act 1979 -

Taxes on Fossil Fuels

90s
ENVIRONMENTAL:
GREENING THE GRID
Small natural gas fired DE
plants converted to CHP.
Remaining small plants
converted to biomass.

00+
SMARTENING
UP THE GRID
Integration & coordination of
thermal & electricity planning.
Low temperature thermal
facilitates expanding
renewable feedstocks.

Heat Planning

The Role of Local Authorities
The Danish system relies heavily on strong local and
municipal participation. The 1979 Heat Supply Act required
municipalities to carry out studies of their existing and
future needs for heat, to identify the potential for DE in their
jurisdictions and to create regional heat plans. It also
allowed for the zoning of DE networks to replace individual
oil boilers. Crucially, the expanded provision of DE was
supported by a new power for local authorities to require
households to connect to the networks. 14
This Act also stated that heating companies were non-profit
companies, with the price of heat determined using a cost of
service regulatory model (for both heat production and
distribution cost).

“District heating is
crucial energy
infrastructure
facilitating efficient
utilisation of Denmark’s
energy resources.”
Source: Morten Hofmeister, Grøn Energi
Presentation re: Danish District Energy Planning
Experience, Workshop September 26, 2013

13

Denmark has 415 distributed energy plants, of which 285 are CHP and 130 are heat-only plants. All distributed plants were
originally heat-only plants.
14
Danish Energy Authority, Heat Supply in Denmark Who What Where and Why, 2005, http://dbDE.dk/images/uploads/pdfdiverse/varmeforsyning%20i%20DK%20p%C3%A5%20engelsk.pdf
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Today, local authorities continue to play a critical role. The 495 district heating systems (both the
distribution grid and the heat sales), are predominantly public companies – owned by the
municipalities (70%) or small consumer-owned cooperatives (25-30%) – with only about 5%
operated by small, private companies.

Growing Focus on the Environment

In the 1990s, environmental concerns became an important additional driver in Danish policy, which
drove changes in the fuels used in the generation of thermal energy. High levels of taxation were
applied to fossil fuels. As can be seen in Graph 3, the Danish thermal grid now relies heavily on both
recycled heat sources that otherwise would be wasted (including surplus heat from electricity
production (CHP), waste-to-energy plants, and industrial processes) and renewable heat sources
(including forest-based biomass, geo-exchange, solar, wind and biogas). By utilising surplus heat
from industry and various renewable sources, the consumption of primary energy resources is
reduced. A built out thermal grid network also provides economies of scope and scale that enable the
efficient use of renewables, in particular low temperature district heating (e.g. solar heating,
geothermal), which would not be possible with individual heating systems.

Copenhagen: An Aspirational Example of Integrated
Community Energy Planning
In Copenhagen, two DE companies were formed and CHP units were built across the city. Natural
gas, biomass, straw, woodchips, and municipal waste are considered main elements in the
Copenhagen system. A new planning system was also launched in 1990, mandating local authorities
to oversee the conversion of DE providers that produced “heat only” to become CHP providers. In
1992, subsidies for renewable electricity production were extended to CHP and decentralized energy
produced from natural gas.

DE continues to play an important role in reducing Copenhagen’s carbon footprint. Copenhagen’s
Climate Plan target to become the world’s first carbon neutral capital by 2025 includes a significant
role for the DE network, with all future DE to be based on green 15 energy. 16

15 For more information, see:
http://subsite.kk.dk/sitecore/content/Subsites/CityOfCopenhagen/SubsiteFrontpage/Business/Growth_and_partnerships/Strategy/
~/media/E9CC623FEEA6485582EEA7BDEEFE066B.ashx, p. 27.
16 This is similar to a more recent initiative in London England in which the City concluded that the largest quantum of CO2 savings
could be delivered at market competitive rates (i.e. without government energy subsidy) in dense urban areas through industrial
scale CHP involving extensive District Heating (DE) networks). These conclusions were mirrored in the UK Government’s Heat
Strategy. Source: Decentralised Energy: Could London Emulate Copenhagen”, p. 8.
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DE as a Key Enabler of Policy Goals
The Danish model lives up to its exemplar reputation, particularly in the capital with 98% of the
Copenhagen population served by DE systems fuelled by waste and renewable heat sources,
including 10 CHP plants. In 2005, a geo-exchange demonstration plant was established. Large
thermal grids have enabled synergistic opportunities—including allowing the unexpectedly higher
levels of intermittent electricity generation from wind generation facilities to be “captured” by
converting excess generation into stored heat in thermal grids. 17 Surplus heat from the large
wastewater treatment plant in Copenhagen is also exploited.
The large number of technologies and fuel sources provide flexibility, and a high level of security of
supply, thus reducing the city’s vulnerability to fluctuating world market prices of any one-fuel
source. 18

In Denmark, DE provides more than 60% of space heating and domestic hot water needs. In 2007,
CHP plants produced approximately 80% of this heat. Heat recovered from waste incineration
accounted for approximately 20% of the total Danish district heat production. Most major cities in
Denmark have large DE networks, including transmission networks operating with up to 125°C and
distribution networks operating with up to 95°C. Approximately 61% of all buildings in Denmark are
on district energy.
Denmark’s goals of energy security, energy resiliency and CO2 reduction have been accomplished.

17

Denmark supported large scale wind generation, resulting in an increasing amount of wind-based electrical installed capacity (with the
attendant inability to control when it is available). The Danes did not want to export surplus power at negative prices. The DE utilities
are now increasingly looking at geo-exchange for DE systems. In this way, they can use cheap ‘renewable’ electricity, when available, to
run the heat pumps necessary to optimally use these geo-exchange resources—effectively providing the Danes with a way to store
surplus wind for their own benefit. (Source: Conversation with Lars Gullev, Managing Director, VEKS, Copenhagen Denmark. See also:
http://dbDE.dk/images/uploads/presentationspoland/Lars%20Gullev.pdf)
18 Global District Energy Climate Awards-Copenhagen DE-Application 2009, page 15.
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Graph 3: DE Market Coverage & Evolution of Fuel Usage to Meet Environmental Goals
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PART 2. COULD NOVA SCOTIA EMULATE
DENMARK?
2.1 Introduction
The Danish success was reliant upon a policy foundation –
beginning with the necessity to reduce reliance on imported fuels
and then augmented by the ambition to reduce GHG emissions.

There are interesting parallels between the Nova Scotia and
Danish energy policy goals. Both plans strive to ensure a more
secure, stably priced and reliable supply of electricity by
diversifying fuel supply away from imported high carbon fossil
fuels to more localized, low carbon and renewable energy
sources. Nova Scotia’s climate change goals, including the
structure contemplated in the Equivalency Agreement 19
negotiated with the federal government, leads to a strong
environmental imperative to reduce GHG emissions from the
electricity sector.

With sustained
political and policy
leadership- Nova
Scotia can more
quickly accomplish
their energy and
environmental goals
by taking a broader,
holistic and
sustainable approach
to energy that
includes DE.

There is also an obvious distinction between the Nova Scotia and Danish energy policy framework.
Nova Scotia policy is silent on thermal energy considerations.
While both the DE market and experience in Nova Scotia is small, there is a very good opportunity to
accomplish both provincial and municipal policy objectives in a cost effective manner, as market
conditions exist to support strategic DE system growth. This will be discussed below.
There is, therefore, a timely opportunity to include thermal energy references in various parts of
provincial legislation so as to accelerate the meeting of provincial goals.

Such policy certainty will eliminate at least some of the market uncertainty and risk that has
prevented the building of thermal grid infrastructure. Existing policy tools (e.g. density bonuses 20)
and programs (COMFIT) can be revised to recognize and support community thermal grids including,
in some cases, CHP infrastructure. Finally, Nova Scotia has an opportunity to strategically partner
with domestic and international firms who could bring complimentary skills and relationships as
another way to expand access to human and financial capital, accelerate DE development and lessen
public sector risk.

19

http://www.ec.gc.ca/lcpe-cepa/default.asp?lang=En&n=1ADECEDE-1

20

Such as those discussed in HRM’s Bill 83 to encourage growth and density in the Regional Centre.
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This section of the paper introduces the:

 KEY DRIVERS in favour of a holistic 21 energy approach in Nova Scotia,
 KEY OPPORTUNITIES that exist in Nova Scotia to implement this approach,
 KEY BARRIERS standing in the way of this approach being implemented, and

 KEY POLICIES (regulatory, legislative and other mechanisms) to overcome barriers.

2.2 DRIVERS:
Why Would Nova Scotia Consider a Holistic Energy Approach
Key Stakeholder Engagement
It is clear that there is a growing awareness of the need for, and benefits of, the development and
expansion of DE systems, coupled with CHP infrastructure. Market stakeholders recognize the
coincident challenges of rising fossil fuel prices to Nova Scotia customers, the large proportionate
share of fossil fuels for electricity and thermal energy generation, the magnitude of the actions
needed to meet the provincial climate change imperative, 22 planned urban intensification
(particularly in HRM), aging conventional energy infrastructure with rising replacement costs for
new and refurbished energy services, and the growing public concern about the cost of ‘large
conventional’ energy solutions. There is a desire to find new innovative approaches to meet
community energy demand, while also meeting provincial and municipal policy goals of
sustainability - including energy security, resiliency, local economic development, environmental and
energy efficiency imperatives.

This growing awareness is a critical underpinning to give political leaders the confidence to support
non-conventional approaches to community energy system planning, including DE/CHP.

DE/CHP Supports the Accomplishment of Nova Scotia’s Energy &
Environment Goals

Smart community energy planning and usage can play an increasingly critical role in the quest to
adapt, mitigate and reverse the impacts of climate change.

According to a study released by the 2010 United Nations Human Settlements Programme, 75% of
commercial energy is consumed in urban and semi-urban areas. In addition, up to 60% of GHG
21
22

For this report, the terms “holistic” refers to both thermal (heating and cooling) and electrical energy.
For further detail on Nova Scotia’s climate change action plan, see:

http://climatechange.gov.ns.ca/content/actionplan#Leadership_by_Example.
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emissions, which cause global climate change, originate from cities 23. Nandi and Bose 24 estimate that
70% of the global population will live in cities by the year 2050, further amplifying the strain placed
on municipalities to provide energy services. Interestingly, the International Energy Agency (IEA) 25
estimates that the proportion of global energy consumed in cities is greater than the proportion of
the world’s population living in cities – thus signaling that intervention is needed to reverse this
trend.
Considering the extent to which cities consume energy 26,
the way that cities are planned has enormous potential
to affect the efficiency with which energy is used, the
type of energy that can be used, and the quantity of GHG
emissions that result.

27 and
For these reasons, many governments
stakeholders recognize both the importance of city and
community energy planning and that relying solely on
de-carbonization of the electricity grid to meet climate
change targets, is insufficient. Further, they recognize
that focusing exclusively on large conventional
electricity solutions, augmented by small scale
renewable electricity solutions through Feed-in-Tariff
schemes misses the opportunity for medium-sized
community thermal energy projects, and could be
unduly risky and costly. Finally, small-scale CHP
facilities, located close to load and fuelled by natural gas
and biomass are important dispatchable resources that
can offset non - dispatchable intermittent electricity
generation, fuelled by renewables such as wind and
solar.

“…focusing exclusively
on large conventional
electricity solutions,
augmented by small scale
renewable electricity
solutions through Feed-inTariff schemes, misses the
opportunity for mediumsized community thermal
energy projects … and
could be unduly risky and
costly. Further, small
scale CHP facilities,
located close to load and
fuelled by natural gas
and biomass are important
dispatchable resources
that can offset nondispatchable intermittent
electricity generation,
fuelled by renewables such
as wind and solar.”

23 El Sioufi, M. (2010). Climate Change and Sustainable Cities: Major Challenges Facing Cities and Urban Settlements in the
Coming Decades, UN-HABITAT, United Nations Human Settlements Programme. International Federation of Surveyors, p. 5
24 Nandi, S. & Bose, R.K (2010). The Imperative of Efficient Energy Use in Cities: Analytical Approaches and Good Practices. In
Bose, R.K. (Eds.), Energy Efficient Cities: Assessment Tools and Benchmarking Practices (pp. 1-20). Retrieved from
http://www.esmap.org/node/271
25 International Energy Agency. (2008). World Energy Outlook 2008. Retrieved February 7, 2013, from
http://www.worldenergyoutlook.org/media/weowebsite/2008-1994/weo2008.pdf
26
In 2006, the global primary energy use in cities was 7,900 Mtoe (million tonnes oil equivalent), or 67% of global demand; however
global city energy use is projected to grow by 1.9% per year, and make up 73% of global demand by 2030 (International Energy
Agency, 2008, pp. 182, 184). Therefore, urban areas will continue to increase in importance to mitigate climate change impacts.
Reducing urban energy demand and implementing local embedded energy solutions including DE and distributed generation
technologies must be a component of strategies to meet climate change goals. The scale of the solution calls for multi government
collaboration, with technical experts.
27
The report is referring to both national (UK, Austria, Denmark, Sweden); supranational (EU) and sub national (e.g. British
Columbia, Texas) governments.
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2.3 Opportunities to Implement a Holistic Energy Approach
Build on Province’s Progressive Energy and Environment Policy
Clearly carbon reduction is already a provincial priority. In April 2010, the Nova Scotia Department
of Energy (Department) released the Renewable Electricity Plan (the Plan), which laid out an
aggressive and comprehensive program to move away from carbon-intensive electricity towards
greener, more local and regional sources. 28 A premise of the Plan is that forest biomass is a plentiful
resource, which should be used efficiently as a heat source, or in CHP applications. 29 Further, just as
the Plan introduced several changes to the way Nova Scotia Power Inc. (NSPI) purchases renewable
electricity from wind, solar, biomass and tidal fuels, it allows for adjustments over time as experience
with renewable technologies increase. 30
Including community energy thermal solutions in providing for geographically dispersed community
energy solutions will enhance the Province’s ability to meet its reliability and supply security goals,
by virtue of diversity of location, energy source and ownership. All of these things also meet the
goals articulated in the province’s Environmental Goals and Sustainable Prosperity Act (EGSPA). 31

Adding DE policies will allow the province to get at the energy elements that have not yet been
addressed, and accelerate the accomplishment of energy and environmental goals.

Expand Cleaner Energy Framework to Include Thermal Energy,
specifically DE
In addition to considering modifications to the EGSPA, the Department’s 2012-13 Statement of
Mandate 32 references a forthcoming Cleaner Energy Framework to draw together the various
strategies and initiatives currently underway to move Nova Scotia towards a cleaner energy
economy. Broadly, the goals of these initiatives include energy efficiency and conservation,
renewable energy sources, and natural gas. This would appear to be an excellent document and a
sturdy platform in which to embed DE policies.
Nova Scotia stakeholders have identified a number of Nova Scotia’s laws which should be modified to
include explicit references to community DE/CHP, including:

28

http://www.gov.ns.ca/energy/renewable/renewable-electricity-plan/.
Ibid, p. 12.
30
Ibid, p 15.
31
Environmental Goals and Sustainable Prosperity Act, SNS 2007, c7 (EGSPA).
32
http://www.gov.ns.ca/energy/resources/spps/statement-of-mandate/Energy-Statement-of-Mandate-2012.pdf.
29
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 Nova Scotia Climate Change Plan
 Electricity Act, S.N.S 2004, c. 25 (the Act) (4A(7)) and the Renewable Electricity
Regulations, which require the COMFIT tariffs to be set by the Nova Scotia Utility and
Review Board (the Board)
 Labour and Advance Education’s goal of financially sustainable academic institutions
 Jobs Here Economic Plan
 Municipal Government Act and HRM Charter as they relate to mandatory connection,
density bonusing
 Building Code (related to DE ready provisions)
 Condominium Act
 Utility and Review Board Act (sections 2 (e) and (f))

Stakeholders felt that these changes would encourage the development of more compact
communities and energy efficient programs that include thermal energy solutions. Such
encouragement creates the conditions that support DE solutions, and deliver on broader policy goals
of long-term prosperity and innovation, protecting the environment, and improving energy security.
These are further discussed in Part 3 of this report.

Leverage Key Market Opportunities
Some stakeholders felt that it would be very important for Nova Scotia to support three or four key
demonstration projects so as to build exemplar projects from which others could learn, and gain
confidence in the operability, technical and financial feasibility of DE systems. This – coupled with
solid promotion of the projects to raise awareness – would then support and accelerate further
similar developments.

In many jurisdictions, initial investment in such a ‘non-conventional’ approach to energy
infrastructure has typically needed a willing and forward thinking champion, who has the capacity to
support a long-term vision. The expression that “success breeds success” is relevant to most nascent
market approaches. Many examples of this, from Vancouver’s Southeast False Creek, to North
Vancouver’s Lonsdale System, to Markham District Energy, Ontario; to Strathcona County, Alberta, to
London’s use of DE at the 2012 UK Olympic games can be found.
To create these early project wins, the province could identify those market opportunities with the
highest probability of success.

Work with Key Project Proponents
Two project proponents, in particular, have high potential, namely–Halifax Regional Municipality
(HRM) (see description below) and Dalhousie University. The key attributes of both these
proponents are:
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 Established and credit worthy parties, with long-term horizons and the ability to plan
and build capital-intensive infrastructure.
 Access to public sector financing
 Areas of new build / redevelopment where DE infrastructure could be embedded or
enhanced.
 Academic institutions and municipalities are experienced builders of large and
essential capital infrastructure to support community development -with high
upfront capital requirements, and long-term payback periods (e.g. transit, water,
sewage).
 Ability (governance, powers) to mitigate the risk associated with capital investment
of this nature (e.g. site control; development rate knowledge/control; land use
control; building type control; connection control, etc.)
Building DE projects on major institutional campuses, and with municipal owner/operators is
commonplace. For these reasons, and based on current market conditions, these two market
proponents have high potential.
1

HRM remains an obvious immediate market for DE opportunities. With a population of over 290,000 it is the most densely
populated region in Nova Scotia, and continues to attract the largest percentage of new immigrants. The City currently has the
preconditions for successful DE systems (mixed use, relatively high density, and high growth), and is currently considering policy
instruments that will support further core densification and revitalization. HRM is planning a significant redevelopment of its
Harbour area, and has an aggressive HRM Centre growth plan. HRM staff is analyzing Strategic Urban Partnerships to
build a vibrant Regional Centre, with the goal of attracting $1.5 billion of private investment and 8000 new
residents within the next five-year period. Currently, HRM’s economic development strategy recognizes the
importance of transportation infrastructure to accomplish their vision for the Halifax Regional Centre. Staff
intends that the plan will be supported by recommended changes to provincial legislation that allow density bonusing and
measures to advance sustainable and affordable development in the urban core. (Creating conditions conducive to both transit
and DE investment). As with other components of HRM’s economic development strategy (such as transportation) energy
infrastructure could support growth, commercial development and economic development while also meeting environmental
and energy efficiency imperatives.

Short Term “Early Win” Projects
Experienced DE developers observe that projects can move relatively quickly from concept to
operation based on two key factors: the vision & will to change, and the participation of only a few
key players. For example, in Markham Ontario, the city has been able to move from concept to
operation within 12-18 months for projects over its operating history, due primarily to the
commitment of municipal leadership. In the Province of British Columbia, provincial environmental
legislation, including the existence of a carbon tax, has created the will to change-and resulted in an
extremely active market in the public sector amongst publically funded entities (municipal, academic,
health authorities). Secondly, if connection is limited to a small number of municipal and provincial
entities, it is much easier to develop commercially sustainable DE systems, quickly. Once built,
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connections to other adjacent buildings will obviously enhance financial viability. For example, in the
City of Calgary, the DE system was built based on the connection to the adjacent City Hall, where
existing building HVAC systems were also due for replacement. 33

Based on this criterion, there seem to be several ‘early win’ possibilities in Nova Scotia. These
projects could include those that build on existing provincially funded infrastructure, working with
willing participants. Supporting Dalhousie University and the connection to Victoria General
Hospital (located immediately adjacent to the existing Dalhousie DE system) are good candidates. In
HRM connecting loads around the downtown Halifax Harbour with the Alderney 5 energy project 34
would be other good examples of the opportunity to work with a small number of willing municipal
counterparts. Second, projects involving the development of new infrastructure associated with
municipally owned infrastructure (e.g. Halifax Water, the Halifax sewage treatment plant at the
Cogswell Interchange) would likely represent early wins.

In addition to providing exciting pilot projects that would raise public awareness of the DE
opportunity, these key demonstration DE systems would support the development of a supply chain
in Nova Scotia – building necessary market capacity to enable future growth.
BUILD ON EXISTING
INFRASTRUCTURE
 Dalhousie University
 Victoria General Hospital
(located immediately
adjacent to the existing
Dalhousie DE system)
 HRM (e.g. downtown
Halifax Harbour, the
Alderney 5 energy
project)

DEVELOPMENT OF NEW
INFRASTRUCTURE
 Associated with
municipally owned
infrastructure
 (e.g. Halifax Water,
Halifax Sewage
Treatment Plant at
Cogswell)

PROVIDING EXCITING
“PILOT PROJECTS”
 Raise public awareness of
the DE/CHP opportunity
 Key “demonstration” DE
systems would support the
development of a supply
chain in Nova Scotia building necessary market
capacity to enable future
growth

“Mid Term” Project Opportunities
Once a DE grid is built, successful systems tend to ‘breed’ density and opportunities, including
opportunities for synergies between end users and DE operators. This ‘build-out’ is particularly
important as it relates to the density of thermal load along the distribution grid since a major part of
the cost of a DE system is the distribution system (i.e. the pipes needed to carry thermal energy
between end users). The shorter the distance energy has to travel, the lower the cost. The more
densely-packed the buildings, and the greater the demand for heating or cooling within an area, the

33

When the Energy Centre went on line in March 2010, it had only one customer: the 750,000-sq-ft Municipal Building, which
previously was served by seven separate boilers. For more information, see:
http://www.hamiltonce.com/pdf/District%20Energy%20Canadian%20Renaissance.pdf
34
For more information, see http://www.halifax.ca/facilities/Alderney5.html.
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more efficient and viable the network is likely to be. To build on the short term opportunities listed
above, it is logical then to look at adjacent areas with significant thermal load. 35

For example, the Markham DE system was built with two large commercial customers and the
Markham Civic Centre as anchor loads. In the last decade, the system has grown to serve 7 million
square feet of residential and commercial load. End users have been attracted by stable thermal
energy supply, including most recently a hotel and a data centre both of which need reliable cooling.
Interestingly, in the case of the data centre – the centre rejects waste heat, which is envisioned to be
captured by the MDE grid for distribution. In the same way, the City of Richmond built a city owned
DE system based on the anchor loads of the city library, and a new city hall. Under city bylaws 36, all
future buildings within the boundaries of the DE service area in the neighbourhood will connect to
the system. At the full build-out, the DE system will service 3.9 million square feet ft. of residential
(3,100 units), commercial, office and institutional space with a 19 megawatt peaking load. Similarly,
the City of Vancouver has identified development corridors, often with key institutional anchor loads
(such as the downtown health facilities), to support nascent DE systems.

HRM is home to significant institutional loads (See Map 1 for estimated loads at several facilities in
the core). In 2005, HRM commissioned a study 37 to determine the feasibility of Community Energy
Systems. The study, jointly completed by FVB Energy and Dillon Consulting, looked at the energy
needs of targeted customers within three nodes of defined HRM geographic regions. Their
conclusion was that these three nodes could be developed into community energy systems. The
largest of these nodes would be the one that connects the Halifax Infirmary (Infirmary) to the
Victoria General Hospital (VG), Dalhousie (DAL) University and Saint Mary’s University (SMU) 38. One
centralized thermal facility could be sited at one of the existing sites (the VG was felt to be the best
location), and either steam or hot water could be distributed to the other three facilities. The study
concluded that “…in order to meet these facilities’ immediate need to replace existing boilers and add
capacity, it would be...necessary for the proposed system to start development in 2005. Otherwise
the facilities will invest in new infrastructure and the opportunity to develop a community energy
system for this node will be lost.” 39 As can be seen in map below, the downtown core contains
substantial opportunity in a reasonably geographically constrained area.

35

The issue of “how much density justifies a DE project” is of great interest to many prospective DE developers. Unfortunately,
there is not a straightforward answer. A number of techniques and measures are available to help reduce costs for heat distribution
in areas with low heat demand density. Expressed in terms of heat densities, it is considered that areas with a heat density of 0.93
kWh/ft2 or with linear heat demand of 9146 kWh/ft can be economically served by district heating (IEA DHC/CHP). The United
Kingdom (U.K.)-based Energy Saving Trust suggests that around 22 to 23 new buildings per acre (55 per hectare) are necessary for
financial viability. Another U.K. study suggests a minimum heat density of26.5 MMBtu per square mile (3,000kWh per square
kilometre) per year. In considering market potential for a district energy system, another perspective involves the prospective
energy consumption volume of connected buildings per trench foot of distribution piping to be installed. For more on this subject,
see: International District Energy Association, “Community Energy: Planning, Development & Delivery-Strategies for Thermal
Networks”, 2013.
36
Alexandra District Energy Utility Bylaw No. 8641
37
Community Energy Project Halifax Regional Municipality Study Report, Presented by FVB Energy Inc. and Dillon Consulting Ltd, April
24 2005
38
The other two investment nodes were the Department of National Defence’s Stadacona Plant to the Dockyard Plant and the
Halifax Port Authority, where a community energy system could be developed to serve proposed new development, as well as 10
HRM controlled candidate buildings and 14 provincial controlled candidate buildings for connection over time to the Community
Energy Project. The study concluded that: “Over time these three nodes would be connected to each other and several of the
38
Provincial and Municipal buildings could be connected as well.”
39
Ibid p. 3.
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MAP 1: Estimated loads at facilities in the Halifax core.

From recent conversations with Dalhousie University, it would appear that their energy investment
opportunity (which includes a refurbishment of their DE infrastructure and addition of a small scale
CHP facility 40) is still under active consideration at the university, though the broader opportunity
may no longer be as robust.

The 2005 study also noted the environmental benefits from the substitution of bunker fuel with
natural gas, and in particular high efficiency CHP to improve the overall efficiencies of the central
plant sufficiently that it could utilize more expensive natural gas. The study authors cite the
reliability benefits given the highly critical nature of targeted customers (e.g. hospitals in the HalifaxCapital District Health Authority). 41 These conclusions are still relevant.
40

Dalhousie Thermal Plant Renewal Project: The University operates a large central heating and cooling plant (located in the Central
Services Building on Henry Street) and District Energy (DE) network throughout downtown Halifax. The (DE) network provides heat
to 95% of the campus, chilled water for cooling to some major buildings on campus. Sections of the DE system and the central plant
are at end-of-life (equipment is 40 years old) and must be replaced or augmented. There is currently no redundancy at the plant,
with new buildings scheduled to come online over the next couple of years. Also, Halifax Regional Municipality (HRM) has recently
approached the University to explore the possibility of the new Public Library connecting to Dalhousie’s DE network. The university
must replace existing equipment or invest in a new system capable of generating enough heat to meet the demands of a growing
campus. A feasibility study prepared by CEM Engineering has examined the benefits of an energy generation system that uses
natural gas turbines to produce electricity with waste heat used for space cooling and space heating. This system offers many
benefits when compared to simply replacing and/or upgrading existing equipment – lower utility costs, greater energy efficiency and
reduced greenhouse gas and air pollutant emissions to name a few. It helps achieves the university’s goal to provide a reliable,
centrally located source of thermal heating, thermal cooling and electricity in a long-term, cost efficient manner while achieving
campus sustainability objectives. Other Canadian universities are currently doing this, but Dalhousie would be the first university in
Atlantic Canada to generate its own power. For more information: See: http://www.dal.ca/dept/facilities/campusdevelopment/projects/dalhousie-thermal-plant-renewal-project.html

41

Providing back up supply security, islanding capacity and including such ancillary services as black start capability. In some cases,
DE systems have been built so that they can be “isolated” from the main electricity grid (e.g. parts of the Markham DE system) continuing to provide thermal and electrical services to critical loads.
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Since the completion of the FVB/Dillon study, market and customer conditions have changed.
However, there is still an opportunity to support a major institutional investment, which could once
again serve as an important example of community energy investment. Indeed, the VG opportunity
would now appear to be even more favourable given the current discussion of the need to replace the
facility. While there are clearly barriers related to natural gas price volatility, and current contractual
barriers with NSPI (which are also highlighted in the 2005 study), several Halifax stakeholders
believe that these risks could be mitigated with a clear policy and program framework.
Infrastructure funding dedicated to the replacement of the VG facility, which included “earmarked”
funds for the connection to a DE system, as happened with the Markham Stouffville Hospital in
Ontario (see p. 37), could be considered.

Other “Opportunistic” Projects

Although many DE projects rely on dense urban developments, there are several examples of rural
based systems that have been developed to meet community objectives of economic resiliency;
supply security; energy efficiency and GHG reduction. In rural or northern communities building
density may not be a critical issue. Such communities may have no, or scarce, alternative fuel sources
or infrequent fuel deliveries due to the weather. In such circumstances the project economics will be
entirely different. Some communities will support local resource-based industries which represent
sources of relatively inexpensive fuel feedstock (and support the economics of local industry), others
will have access to forest based biomass, and some will have ice rinks and sewage treatment facilities
located in relative proximity to municipal building loads. Each situation is different, and will be
assessed on its own merits.

Revelstoke (British Columbia) DE System

These "opportunistic" developments were not
specifically identified within the scope of this
project, but examples would include: the use of local
industrial waste heat energy to heat adjacent
community buildings (e.g. City of Revelstoke; Prince
George; and City of Kelowna – all of which are in
British Columbia 42). Similarly, the use of regionally
available feedstock to heat communities (e.g. many
Austrian communities (forest and agriculture
biomass);
Ouje-Bougoumou,
Quebec
(forest
biomass); Malmo, Sweden (municipal solid waste);
Charlottetown, PEI (municipal solid waste and
biomass). Such projects likely exist in Nova Scotia as
well. Each will have its own sustainability and
business metrics.

42

Fortis Alternative Energy Services (FAES), a subsidiary of FortisBC, plans to capture heat from wood-chips burned by the Tolko
sawmill and transfer heated water via pipes to 16 buildings downtown, replacing natural gas for heating. The $26-million project
includes a plan to convert the mechanical rooms in each building to backup systems, so customers can use natural gas if Tolko shuts
down operations temporarily, or more capacity is needed at peak times. Energy rates will stay comparable to traditional energy
sources for the first five years, and eventually decline once the pipes, equipment and other infrastructure are paid for. Air will be
cleaner throughout the entire downtown core because of the reduction in greenhouse gas emissions. Read more at the Kelowna
Daily Courier.
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2.4 BARRIERS:
Standing in the Way of this Approach Being Implemented
Community energy projects face a number of barriers that
prevent them from getting off the ground. Many of these
were identified in the QNS Report, and have been identified
by others in conversations/research. (Appendix C provides
more detail on market challenges and summarizes work
done by the Canadian District Energy Association (CDEA)).

It is important to recognize that no new DE projects have
been built in Nova Scotia, other than Alderney 5, in decades,
in spite of the province’s increasing focus on energy selfsufficiency. Yet other Canadian communities have turned to
DE in the interest of achieving more long-term energy cost
and security objectives.
The 2009 Federal Standing Committee report did a
good job of identifying jurisdictional powers and
abilities that can enable community energy solutions,
noting the key roles of both the province and
municipalities. They note “Integrated energy
planning lies within provincial and municipal
jurisdiction, with particular requirement for provincial
engagement given provincial constitutional powers.”
And further that:
“Municipal (and sometimes regional) expertise is
most qualified for setting targets and strategies to
address the diverse planning situations ... This
emphasizes a bottom-up approach to decision
making with respect to community integrated energy
planning. Municipalities are involved directly, by
establishing energy services (e.g. district energy
corporations, poles, wires), and indirectly, by
promoting certain forms of development (e.g. highdensity, transportation-oriented, etc.).”
Source: 2009 Report of the Federal Standing
Committee on Natural Resources “Integrated Energy
Systems for Canadian Communities”, p.7. For more
information see Appendix A.

Nova Scotia faces the
same barriers as other
immature DE markets,
but the opportunity and
need is as great – or
greater – than other
Canadian economies
given the energy mix in
the province.
What is needed is
sustained political and
policy support.

Nova Scotia faces the same barriers as other
immature DE markets, but the opportunity and need
is as great – or greater – than other Canadian
communities given the energy mix in the province.
What is needed is sustained political and policy
support.

The Lack of Provincial and Municipal
Thermal Energy Policy (see side bar)
While significant steps have been taken by the
Province to secure a more sustainable and reliable
energy future, policies and regulations to date have
been largely focused on matters related to electricity,
and silent on matters related to thermal energy
policy. Considering that in HRM thermal energy
accounts for over 35-40% of community energy
needs, 43 this emerges as a startling gap.

43

Office of Energy Efficiency. Table 2. Canada’s Secondary Energy Use by Sector, End-Use and Subsector. Energy Use Handbook
Tables (Canada). Natural Resources Canada. Accessed online May 10, 2012 at
http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/tableshandbook2/aaa_ca_2_e_5.cfm?attr=65 Note: Refers to 2009 data;
includes thermal energy use (space heating, space cooling, and water heating) for the residential and commercial/institutional
sectors; excludes the industrial and agricultural sectors, and transportation-related energy use.
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Immature Market: Lack of Wide Spread Awareness
Currently, one of the core challenges associated with DE is insufficient human capacity—which
emanates from a lack of awareness and knowledge.

DE is obviously a non-conventional approach to community energy delivery in Nova Scotia, although
it is a common (and even mandatory) approach for other jurisdictions. The lack of awareness means
that building DE systems requires the education of key stakeholders and comparatively higher levels
of cooperation among developers, utilities, and municipalities.

There is also a current lack of technical knowledge and experience, which is symptomatic of the
immature market, and is self-reinforcing in terms of dissuading parties to build DE. The lack of
experienced engineers, in particular, causes delays in system development, and can also result in DE
systems being designed in a way that they are unable to meet the needs of communities (e.g.
inappropriately scoped and sized). This can jeopardize the business case, and result in developers
discarding the DE component of their plans. This lack of supply capacity also translates into a lack of
competitive pricing. There is considerable market frustration resulting from ‘conventional’
engineering firms believing that they can enter this market — and apply ‘conventional’ thinking,
since this has resulted in an increased risk of overbuilding systems. These systems then struggle
with poor commercial results.
This is particularly problematic since the economics of nascent DE systems are already fragile given
the lack of an assured regulatory framework, and often the lack of enabling municipal bylaws.

DE Systems are NOT Treated the same as other Municipal Infrastructure
Those communities that understand and embrace the need to plan how they will meet their thermal
and electrical needs synergistically and incrementally treat DE systems in a way that is akin to the
other linear municipal utility infrastructure necessary for community development. Energy planning
is factored into community-scale plans and designs at the initial phases of development to ensure
that implementation is timely, avoid duplication of infrastructure and services, and guarantee that a
place for pipes and the energy centre is accommodated in plans.

Conversely, in jurisdictions that are struggling to ‘kick start’ the DE market, it is typically because
there is no legislative imperative or enabling framework to consider such DE systems. DE systems
(and often energy needs more broadly) are not considered in community planning until the latter
stages, developments tend to revert to conventional system approaches, and the opportunity to
realize the energy, environmental and economic benefits of building community-based thermal
energy infrastructure is eliminated for decades.

One Nova Scotia interviewee confirmed that this is a very big problem – in fact, they talked about it as
the biggest barrier to DE in the province – referring to it as the barrier of “‘status quo’ thinking. In
the CDEA research, this was identified as the “Sustainability Challenge” (See Appendix C for a full
description).
REPORT TO QUEST NS BY MARY ELLEN RICHARDSON INC.

MARCH 2014

28

THE ROLE OF DISTRICT ENERGY IN MAKING NOVA SCOTIAN COMMUNITIES ENERGY RESILIENT

Financial Barriers
Two key challenges exist for the financial viability of nascent thermal grids: connection or market
penetration risk, and access to long-term or patient financing.

A thermal grid investment is capital intensive with the up-front capital expenditure only yielding
benefits over time as communities’ thermal energy demand grows. Unlike other traditional energy
delivery systems – with regulated rate base frameworks, including the recovery of incremental
expenditures, a ‘regulatory compact’ does not cover DE systems. Without such assured economic
returns, it is widely believed that DE projects will struggle to attract willing investors capable of
bringing new DE projects forward. Specifically, it will be difficult to attract the large-scale investors,
such as utilities and pension funds, which are capable of bearing the substantive upfront risk.
District Cooling has some additional challenges in that chilled water technology is far more capital
intensive than heating equipment. 44
Further, the lack of a policy requiring customers to connect to systems represents an additional risk
of revenue timing. In Nova Scotia, there is an additional barrier in that the Condominium Act
requires that a standard HVAC system be installed if an alternative energy system is being proposed.
This redundant system further challenges DE systems economics. 45

Stakeholders observed that without a carbon-trading regime, there is less financial motivation to
migrate to non-conventional fuel sources. The continuing lack of clear price signals for the broader
public benefits of DE-including lower greenhouse gas emissions, decreased price volatility, improved
energy security, infrastructure flexibility to enable future fuel switching, and potential increases in
reliance on local resources – all of which can yield local economic development benefits – further
undermines the DE business case.

Given these financial hurdles, many municipalities in both Europe and Canada have led the
investment in DE infrastructure because they have access to public funds that are unavailable to
private investors. Despite this, however, many municipalities still lack the financial capacity to invest
in this infrastructure or choose to deploy those funds to other critical projects. Where such
investment has taken place, it has been a result of visionary local leadership (e.g. Markham, Ontario),
or a provincial legislative imperative (e.g. BC’s Bill 27). Sadly, the lack of knowledge and awareness
of DE has meant that such leaders have emerged in only a very few Canadian communities.

Whereas Nova Scotia's electricity policy has been enabled through long-term financial programs,
regulation or fiscal incentives (e.g. COMFIT), no such program is in place to support developers of
thermal systems. Given these difficulties, developments typically default to more conventional forms
44

The proportional split in costs between cooling and heating in combined heating and cooling DE systems is roughly 65/35 between
cooling and heating costs.
45
Two problems were cited by interviewees: firstly, a situation where the Registrar of Condominiums had insisted on a conventional
heating system in order to minimize condo owner risk; secondly, a situation where pre-signed condo buyers (80% sign-up is now
required by banks), refused to honour purchase and sale agreements where the owner was proposing to purchase heat from Halifax
Water recovered from a sewage treatment plant across the street. See: Condominium Act s. 12D; Confirmation of services and
utilities:” The declarant shall provide to the Registrar any other document or confirmation that the Registrar deems necessary to
ensure that a proposed corporation can exist with access to water and sewage services or such other services and utilities as may be
prescribed by regulation, if such services or utilities are necessary for the intended use of the development as set out in the
declaration and description. “
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of energy delivery systems, where long term energy contracts and/or regulatory regimes provide
revenue certainty thus making project financing easier for private entities.

Irrespective of the ownership and governance structure underpinning DE investment, a supporting
policy framework is needed to provide better certainty that there will be a return on investment, so
that DE becomes financially viable for municipalities, investors, utilities and other developers.
“… all jurisdictions in which DE is growing have a comprehensive
package of measures addressing financial, planning, grid access
and advice – in the form of a supportive energy, building, land
use and environmental policy, programs and regulation – to reduce
the risk in getting DE projects started, and achieving their full
potential.”

2.5 POLICIES: What Combination of Policies Could Overcome
Barriers?
Putting DE clearly on the development radar through municipal and provincial policies will reinforce
the validity of local efforts to improve energy efficiency through official plan policies and sustainable
guidelines. This will support the efficient and coordinated provision of cleaner energy in
communities across Nova Scotia.

The experience in all jurisdictions in which DE is growing is that a comprehensive package of
measures addressing financial, planning, thermal grid access and advice - in the form of supportive
energy, building, land use and environmental policy, programs and regulation - are required to
reduce the risk in getting DE projects started, and then achieving their full potential. 46 These policies
must address the thermal energy demands at a community scale.

According to a 2010 report prepared by MKJA & Associates, 47 the “...first priority for policy makers
should be the implementation of sustainable land-use policies since these create the framework
within which all urban form, transportation and energy-use decisions will be made to move toward
integrated community energy systems.” The report also identifies several policies, including the
following ones related to enabling DE:

46

Provincial and municipal policy plays a key role in ensuring system commercial implementation and success, particularly in the
early stages of DE development. (This is illustrated in the DE development continuum included in Appendix B.)
47
“The capacity for integrated community energy solutions (ICES) policies to reduce urban greenhouse gas emissions”,
August 25th, 2010, Prepared for: Quality Urban Energy Systems of Tomorrow (QUEST), by M. K. Jaccard and Associates, p.6.
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 Deeper penetration of combined heat and power (CHP) and DE systems, preferably fuelled over
time by renewable local energy (e.g. biomass, energy from waste (EFW), geothermal exchange,
sewer water heating, and eventually scavengers of low grade temperature surplus heat from
various sources, such as data centre cooling and sewage works, etc.) 48
 Fuel switching to lower emission energy sources where possible
 Utility structure financing for DE services, governed by utilities commissions' responsible for
rate setting and consumer protection.
 A supportive long-term energy (thermal/electricity) and land use policy, accompanied by
supportive fiscal framework that will support municipalities in overcoming the fiscal challenge
they face in building new thermal infrastructure, and enable them to use policies to accelerate
DE development.

48

Typically, DE networks have been established based upon natural gas CHP. However, because these networks simply ‘circulate hot
water’ as an energy carrier, they are ‘fuel technology agnostic’, and over time other fuels can be substituted. They are analogous to
the electricity grid - which can accept electrons generated from a variety of fuels.
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PART 3: POLICY TOOLS TO OVERCOME BARRIERS
In jurisdictions where DE comprises a significant portion of the total heating and cooling
marketplace, it has been an important component of the government’s energy policy. Enabling
legislation and regulation has been used to accelerate DE since the market, left to itself, does not
recognize adequately the broader public policy goals.

This section of the report highlights what policy instruments (i.e. regulatory, legislative and other
mechanisms) could be used to accelerate market opportunities. Examples from other jurisdictions
are provided.

3.1 Provincial Policy Options
The Province has an opportunity to broaden energy policy and key elements of its legislation - away from an ‘all electric’
story, and to add the elements that will support the
development of community thermal energy solutions. In
addition to integrating land use planning with energy and
environmental legislation, the provincial government could
provide support in the form of both fiscal policies for project
development, and guidance. It could continue to work with
municipalities to remove municipal bylaws that are
unnecessary barriers. 49 50

The Province has an
opportunity to broaden
energy policy – and key
elements of it’s
legislation – away from
an ‘all electric’ story,
and to add the elements
that will support the
development of community
thermal energy
solutions.

In the Province’s April 2010 Plan, the government recognized that: “... it has a large role to play in
transforming Nova Scotia’s electricity sector to one that is secure and sustainable. Government will
provide guidance in project development, approvals and permitting, and access to financing.” Most
of the elements introduced in the Plan are similarly relevant to transforming the thermal sector. As
such, similar language is used in the recommendations listed below.

49

It would appear that HRM, under the Halifax Regional Municipality Charter and other municipalities under the Municipal
Government Act have sufficient enabling authority to invest in DE system infrastructure, and may install and enter into service
contracts for DE services outside of its boundaries. See 79(1) (ac) and 79 (1) (ad) (see 104 (5)).
50
This is also consistent with recent advice given to the Ontario government in the Ontario Environment Commissioner’s report
entitled Building Momentum: Provincial Policies for Municipal Energy and Carbon Reduction in which the government is called upon
to revamp the provincial policy to make it easier for municipalities to set up district energy centres to attract business and reduce
urban CO2 emissions. Commissioner Gord Miller states that a simple change to the policy statement by Municipal Affairs and
Housing would create a "huge opportunity in Ontario for saving energy and greenhouse gas emissions. For more information, see:
http://license.icopyright.net/user/viewFreeUse.act?fuid=MTc1MjgyNDc=.
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RECOMMENDATION 1:
Facilitation - Establishing a DE Champion
As was needed in the implementation of the government’s COMFIT program, support will be needed
to attract participants who wish to develop renewable DE energy projects. 51 A thermal energyplanning group could be established by the Premier to play the role of DE Champion. The planning
group would coordinate and support the efforts of various stakeholders (provincial departments (e.g.
environment, energy, transportation and infrastructure renewal, municipal affairs); regional
development authorities; municipalities, regional sustainability offices, and; non-governmental
organizations), and could be tasked with the explicit goal of making Nova Scotia a “DE-Friendly’
province by a certain date (e.g. by streamlining regulatory, permitting and approval processes) 52
Ideally, the planning group could be supported by a technical advisory committee with experienced
developers from the region, and elsewhere. The group could assist with business plans, technical
feasibility studies, grant applications, public outreach, regulatory approvals, and financing guidelines,
including the identification and development of a low-cost source of financing for DE projects.

It is anticipated that one of the very first steps of this planning group could be to compile all relevant
Nova Scotia publicly funded studies and make them available for distribution.

RECOMMENDATION 2:
Working with Local Government to Support Efforts and Clear Barriers
The planning group could also identify key municipal barriers that must be addressed before DE
project implementation will be accelerated. As in the electricity sector, the provincial government –
recognizing that “municipal governments will be on the front lines of the transformation... (And thus)
subject to municipal regulatory authority” 53 – will need to continue to work with municipalities and
the Union of Nova Scotia Municipalities to ensure that energy projects do not negatively impact the
public; that municipalities have the knowledge and tools that they need; and, that municipal bylaws
do not present unnecessary barriers to cleaner energy development.

RECOMMENDATION 3:
Mandating Local Authorities to Reduce Energy Usage by 25%
Why Energy Efficiency?
Currently, nearly 90 percent of the province's electricity supply comes from fossil fuel, with the
majority of it being coal. Nova Scotia has set aggressive targets for renewable electricity generation
and the Renewable Electricity Plan sets out a detailed program to move Nova Scotia away from
51

Nova ScotiaRenewable Electricity Plan, April 2010, p. 21.
As part of the Renewable Electricity Plan, government was to implement a single, public portal to help developers of renewable
energy projects, starting with approvals and permits, Nova Scotia Renewable Electricity Plan, April 2010, p. 21
53
Ibid.
52
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carbon-based electricity, with 25% and then 40% of Nova Scotia's electricity to be supplied by
renewable energy sources by 2015 and 2020 respectively. 54

While this transition to the long-term electricity policy goal is taking place, it is also sensible for the
province to consider being even more aggressive on initiatives that focus on energy efficiency as a
way to reduce GHG emissions, even if they are based on non-renewable feedstocks.

This is a very similar approach to what other countries have done. For instance, European Union (EU)
countries import 82% of their oil requirements and 57% of their natural gas requirements, making
the EU the world's leading importer of these fuels. Given this market reality, and their aggressive
climate change goals, energy efficiency is at the heart of the EU’s Europe 2020 Strategy for smart,
sustainable and inclusive growth and of the transition to a resource efficient economy. In 2010, the
European Council adopted a new strategy for the EU, with improving energy efficiency as one of the
five priority areas to be undertaken over the next ten years.

Starting with plans to identify where opportunities lie:
Communities who have prepared energy and emission baselines understand the composition and
profile of their energy (both thermal and electrical) usage, and identify where they can accomplish
reductions.

In fact, Nova Scotia has already taken steps to support community energy plans. As such,
communities will be able to leverage the progress they have already made.

Although currently voluntary, fourteen municipalities in Nova Scotia participated in the Partners for
Climate Protection (PCP) program (Annapolis Royal, Canso, Clare, Guysborough, HRM, Lockeport,
Lunenburg (District), Mulgrave, New Glasgow, Pictou, Shelburne (District and Town), Strait
Highlands, and Wolfville). This program is financially supported by the Federation of Canadian
Municipalities (FCM) Green Municipal Fund, and represents a partnership between FCM and ICLEI –
Local Governments for Sustainability. Essentially, the PCP program outlines five milestones which
collectively provide a guidance framework for municipalities to reduce greenhouse gas emissions,
including the fifth milestone germane to this recommendation namely the “Monitoring (of) progress
and reporting (of) results“, and includes the development of components such as corporate plans to
reduce GHG emissions and community energy planning.
In addition, a component of the province's Municipal Climate Change Action Plan (MCCAP), for which
submissions are required at the end of 2014, is that Nova Scotian municipalities will have to
complete:
 A corporate energy and emissions spreadsheet;

 Energy and emissions inventory tables; and

 Set goals and actions for mitigation (i.e. identify the goals for reducing GHGs and determine
appropriate actions to be undertaken to achieve these goals).

This work provides a good basis for municipalities to further develop community energy plans.
54

Nova Scotia Renewable Electricity Plan, p.7
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Building on plans and mandating reductions:
This recommendation will build upon the work already done, and suggests that the province
mandate reductions in both thermal and electrical usage as part of the next phase of the MCCAP.

This report has already discussed the impact of the Denmark Heat Law, which resulted in community
heat plans, the designation of heat zones and networks in areas of new build and refurbishment.

Closer to home, British Columbia took steps to achieve climate change goals through the introduction
of Bill 27 Local Government (Green Communities) Act, 2008, and the introduction of a carbon tax.
Legislation required municipalities (and other publicly funded entities (such as academic and health
authorities)) to incorporate policies, targets and actions in their Official Community Plans to reduce
greenhouse gas (GHG) emissions. Many BC municipalities have prepared community energy and
emission plans as a result, and DE solutions are under investigation, or being implemented, in over
sixty municipalities. This is a way by which publicly funded entities can mitigate their exposure to
paying carbon taxes. As a result of this legislation and tax, British Columbia is the most active market
for DE implementation in Canada.

In both BC and Ontario, provincial agencies (i.e. BC Hydro, Ontario Power Authority 55) and
provincially supported agencies (e.g. BC Community Energy Association, 56 Canadian Urban Institute)
have assisted municipalities and communities in land use and energy use analysis and planning, thus
ameliorating some human capacity shortages, and catalyzing DE development by providing prefeasibility data.

Leveraging Thermal Grid Infrastructure; Energy Efficiency, Environmental
Goals & Reliability
There is a growing range of evidence that the wider development of small scale CHP in association
with DE infrastructure is a cost effective means of accomplishing energy efficiency goals, and also
reducing CO2 emissions in the near term. According to the Intergovernmental Panel on Climate
Change, 57 in contrast to conventional power plants, which converts fuel at 35-37% efficiency, CHP
55

Integrated Energy Mapping for Ontario Communities (IEMOC) was a collaborative initiative of the Canadian Urban Institute (CUI),
Ontario Power Authority (OPA), CanmetENERGY a division of Natural Resources Canada (NRCan), Ontario Centres of Excellence
(OCE), and participating municipalities and local distribution companies (LDCs). The IEMOC project set out to analyze the impacts of
population and employment growth; land-use and transportation planning decisions; and building and transportation energy
efficiency measures on energy consumption for four Ontario municipalities. As part of the study, each participating community
received a report that outlined strategies for buildings, transportation, and energy generation that could be implemented within the
municipality to reduce energy and carbon emissions.
56
A Small-Scale Biomass District Heating Guide was created by the Community Energy Association, with funding from the Province
of BC and Natural Resources Canada and was written primarily for local governments and First Nations officials to support the
growing number of small communities across British Columbia interested in making a business case for biomass district heating.
Benefits for communities that have established such systems include: reductions in greenhouse gas emissions; local economic
development through attracting investment, clean energy job creation, infrastructure development and keeping energy dollars
circulating locally; and increased local energy reliability, resilience and security. For more information, see Online Tools on the
WW2RH website.
57
Intergovernmental Panel on Climate Change, Working Group III Report: Mitigation of Climate Change (Cambridge: Cambridge
University Press, 2007).
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have historically converted fuel at 75-80% efficiency, and the most modern facilities average 90% or
more. 58 The US Environmental Protection Agency CHP Partnership, in 2008, supported the
installation of 335 CHP plants, achieving CO2 emission reductions equivalent to taking 2 million cars
off the road, or planting 2.4 million acres of forest. 59 In a study to assess the cost abatement policies
in the Netherlands, CHP was identified as one of the least cost solutions, lower than building
insulation, condensing boilers and wind power (Boonekamp et al, 2004). 60 In a 2013 study to
compare the cost effectiveness of alternative strategies to reduce GHG emissions in Ontario, a 5 MW
natural gas CHP facility was seen as four times less costly (capital dollars per GHG emission tonnes
avoided) as a 250 kw Solar PV facility. 61
Furthermore, small scale dispatchable and load following CHP (such as those based on natural gas
and biomass) located close to where the energy is consumed are used as a practical ‘reliability dance
partner’ to offset the intermittency of other renewable electricity generation sources, such as solar
and wind.

RECOMMENDATION 4:
Supporting District Energy Investment
As with the Province’s Electricity Plan, the government has a role in supporting the financing of
thermal energy projects that require a large infusion of upfront capital, with the expectation of longterm, stable returns. As with electricity, the province should work with other organizations to
develop financing tools to support community-based DE projects. Community Economic
Development Investment Funds (CEDIFs) could be one such tool. 62

In British Columbia, provincial programs and Energy Efficiency Implementation Funding was made
available to large commercial, government and institutional customers to reduce the capital cost of
implementing electrical energy efficiency projects. Funding support from the Province’s Innovative
Clean Energy Fund in BC was instrumental in establishing the Gibsons, University of Northern BC,
and proposed Quesnel DE systems. In addition, crown owned BC Hydro has offered funding for DE. 63
Many municipalities in BC have benefitted from B.C. Hydro’s Sustainable Communities Program,
which, at one time, also provided funding for DE pre-feasibility and feasibility studies, and capital
incentives based on expected electricity savings relative to a baseline scenario. BC Hydro, under the
auspices of its PowerSmart programming, continues to provide both funds and resources to
interested parties for Community Energy and Emissions Plans, Local Area Plans, Community Energy
Managers, and Project implementation 64 — all of which support human and financially constrained
municipalities to develop and implement energy strategies.
59

International Energy Agency, Cogeneration and District Energy, 2009, p. 15.
Ibid.
61
Remarks delivered at October 29, 2013 Combined Heat and Power Workshop by Bruce Ander, CEO, Markham District Energy.
62
Nova Scotia Renewable Electricity Plan, April 2010, p. 21.
63
The Clean Energy Act enables the Province to identify “prescribed undertakings” which are projects or programs to be carried out
by public utilities for the purpose of reducing GHG emissions. DE systems were candidates for prescribed undertakings
64
Community Energy and Emissions Plan (CEEP): A comprehensive, long-term plan designed to limit energy consumption and the
creation of greenhouse gases, and to improve energy efficiency. Local Area Plans: Include an energy component to the local area
plan process to improve energy efficiency for buildings and land use. Community Energy Manager: A dedicated resource within local
government responsible for the CEEP implementation and other energy solutions and policy options. Project Implementation – Pilot
: Resources and expertise to assist with implementation of energy-efficiency initiatives identified in a CEEP.
60
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In Alberta, the Alberta - Climate Change and Emissions Management Fund, established in 2009 as
part of the province’s climate change strategy, provides funding for innovative projects that will
reduce greenhouse gas emissions. DE projects are eligible. The CAMRIF (Canada-Alberta Municipal
Rural Infrastructure Fund) supported the development of the City of Calgary DE system 65, and the
Strathcona County Community Energy system.
In Ontario, Infrastructure Ontario provided the funding that supported the development of the
second node of the Markham District Energy system, at the Markham Stouffville Hospital (see p. 37).

European incentives for DE systems have been in place for many years. For example, the Austrian
government, driven by climate change and energy security targets, has focused on the growth of
community based, biomass DE systems. The government provides incentives of up to 30% of the
total capital cost of biomass-based DE systems (over $2.4B to-date in subsidies and other incentives),
with 5-15% of the financing costs coming from initial customer connection fees, and the balance
typically financed by the banks. 66

RECOMMENDATION 5:
Connecting Provincial Government Buildings to DE Systems
Many Canadian DE experts agree that connecting government
(provincial and municipal) infrastructure to DE systems is the
most important enabler of DE development. Many examples of
this approach can be found in the body and Appendix B of this
report.

Provincial governments are both significant landlords, and have
significant procurement power and can thus influence capital and
technology choices 67. This potential has been noted in the
Province’s Climate Change Action Plan, recognizing for example
that the province can ‘lead by example and buying power’ in the
adoption of certain building standards for all government
buildings (e.g. LEED Gold).

“Connecting publicly
owned and operated
buildings to new DE
grids is critical to
getting successful DE
systems built. It
should be the first
policy chosen”
Richard Damecour, CEO, FVB Energy Inc.

65

See March 12, 2007, City of Calgary gets $30 million for new heat and power energy system , http://www.camrif.ca/en/newsevents/NR_07-Mar12(20).pdf.
66
The Clean Energy Act enables the Province to identify “prescribed undertakings” which are projects or programs to be carried out
by public utilities for the purpose of reducing GHG emissions. DE systems were candidates for prescribed undertakings.
67
As noted in Nova Scotia’s Climate Change Action Plan: “The provincial government is the largest consumer in Nova Scotia. The
province buys more than $800-million worth of goods and services every year—even more when municipalities, agencies, schools,
and hospitals are included. The province owns and operates more than 3,000 buildings, owns 12,000 rental units, and holds
approximately 230 leases. These properties comprise about 1.5 million square feet throughout the province. As such a large
consumer, the province can demand goods and services that meet our climate change and sustainable prosperity objectives. The
province can also use its market power to foster new technologies and solutions. See: http//climatechange.gov.ns.ca/content/action
plan, p.9.
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In the same way, the province, by virtue of connecting
provincial buildings to existing and newly built DE systems
can improve the economic viability of those systems.
Similarly, provincial investments in infrastructure (e.g.
academic, hospital) can carry the obligation for recipients to
investigate the implementation of DE systems, where they
are economically viable (i.e. mandating the evaluation of DE
systems versus conventional energy solutions). Downtown
HRM provides a rich opportunity to thermally connect
provincial funded institutions (see Map 1).
An excellent example of this is the recent expansion of the
Markham DE system to develop a second operating system,
using the provincially funded Markham Stouffville Hospital
as an anchor load. Markham District Energy has been
successfully operating and growing for a decade. It has
recently commissioned its second operating node, catalyzed
by a provincial government funded refurbishment of a
regional health centre. In this case, provincial funding in
health care has also served the development of an energy
system that enables Markham’s sustainability goals (see
sidebar).

The City of Markham planned a 250acre urban development known as
Cornell

Centre

expanding Markham

the

Stouffville

Hospital. (MSH). Over time, Cornell
Centre will develop over 10 million
square feet of residential, commercial
and institutional buildings. The City of
Markham seized the opportunity to
design and implement a second DE
system to serve the Cornell Centre
development, and committed to build it
within the same funding envelope as
had been allotted to the hospital by the
provincial

agency,

Infrastructure

Ontario, to support the building of a
conventional HVAC system.

The

decision was driven by many factors
including

enhanced

security

and

reliability, as well as supporting the
hospital’s goal of being a critical
community ‘builder’.
factor,

prevalent

infrastructure

RECOMMENDATION 6:
Clarifying Regulatory Powers of the UARB
with Respect to DE Networks

surrounding

Another key
in

many

decisions

key

today,

is

recognition that health care providers
are focusing on their core business—
not on how their power is delivered.
“Making

sure

that

backup

diesel

generators are routinely tested is

There is an ongoing debate in Canada over whether or not
regulation of DE utilities is needed and, if so, what form that
regulation should take. This is not surprising. The issues are
intricate and involve several competing business and
customer interests. Across Canada, a discussion has not
taken place about the building of substantive new energy
grids for some time. As such, our thinking is conditioned by
conventional regulatory systems. Yet, while several of the
issues are very similar, the scale of application means that
the solutions need to be tailored.

Ultimately, regulation should eliminate or reduce some of
the key challenges that impede project development.
Regulation can offset the financial risks discussed above.
High up-front costs discourage many long-lived energy
investments, including DE investments, that are weighted to

definitely not what my staff should be
focusing

on,”

Janet

Beed

(Chief

Executive Officer, President, Secretary
and Director of the Markham Stouffville
Hospital Corporation) says. “There is
no room for compromise on the
delivery of essential services in a large
community/

teaching

hospital

like

MSH, so offloading that responsibility
to specialists is highly desirable.”
For more information, see: Why a
hospital CEO chose district energy to
power redeveloped space Posted on
October 26, 2012 by districtenergy
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capital costs rather than energy commodity costs. Under a cost-of-service regulatory framework, a
DE system can be confident of a revenue stream over the life of the investment. Further, a system
with an independent regulator also benefits DE customers, with its standards of procedural fairness
and evidence-based decisions.

Despite these benefits, the regulatory framework must be appropriately “light handed’ so that the
regulation itself does not become yet another barrier due to burdensome administration relative to
the size of nascent thermal grids. In certain circumstances, for new grids, the provision of thermal
energy service may be deemed a private transaction, not requiring public interest oversight. This
may apply in the situation where an on-site DE system has only one customer (e.g. a university
campus system). In other circumstances, such as may occur when a condominium may own and
operate a DE system to serve multiple condominium customers, a different regulatory approach may
be required. Similarly a system, which is essentially a partnership of system owners, both, being
equally dependent upon the other, such as a partnership between two sophisticated business
operators (e.g. a land developer and Halifax Water), may require yet a different regulatory approach.

Nova Scotia might decide, for example, that DE should not be regulated when the system is under a
certain size or a certain number of customers.

The key is to provide certainty to potential DE investors by providing guidelines and parameters,
because uncertainty increases risk and acts as a deterrent to investors.

The Regulatory Debate in Nova Scotia
In Nova Scotia, the legislation governing the UARB dictates that the regulator will oversee DE
Utilities. Specifically, the Nova Scotia Public Utilities Act (RSNS 1989, c 380) defines utilities as
follows:
(e) “public utility” includes any person that may now or hereafter own, operate, manage or control

(iv) any plant or equipment for the production, transmission, delivery or furnishing of electric
power or energy, water or steam heat either directly or indirectly to or for the public. 68

The definition captures the thermal function of DE. In the past, this has raised concerns for DE
proponents since, when a project satisfies the utility definition, the proponent has a complex
connection with the UARB. For example, in place of a simpler revenue model (like that provided by a
COMFIT arrangement), the DE utility would take part in the same cost-of-service model, as would
NSPI. 69 Further, a DE utility would be bound to numerous statutory duties including the duty to
68
69

Public Utilities Act, RSNS 1989, c 380 .
Ibid, at s 2.
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furnish safe and adequate service and the duty to provide the UARB with any and all information it
deems necessary. 70 Administrative burden and cost per thermal sales unit might prove very high
relative to the benefits of oversight.

In March 2010, HRM wrote to the UARB 71 out of the concern that the HRM DE projects at Alderney
Landing and Mill Cove would be deemed utilities. The main argument centred around: the
interpretation of the words “to or for the public”, which had not been judicially or administratively
considered in Nova Scotia. 72

In a reply letter, the UARB reassured HRM that DE projects that limit their geographic size and
number of customers are unlikely to be caught under the “utility” definition. However, the Board was
quick to note that its letter did not constitute a ruling. As a result, there is no firm precedent on
which to base an argument against utility status and some uncertainty/risk continues.

This debate has gained some political prominence. Recently, the Liberal party tabled a bill in the
Nova Scotia legislature, which includes a provision to exempt public utilities from UARB oversight if
they provide thermal or geothermal energy to ten or fewer customers.

Comparative Regulatory Practices

There is considerable variation in the regulatory regimes in various jurisdictions.

DENMARK
In Denmark, the Danish Energy Regulatory Authority (DERA) regulates the Danish markets for
electricity, natural gas and district heating. The regulatory mechanisms in the legislation include:
cost-based price regulation (including a regulated rate of return), and substitution pricing and
benchmarking data. In the Danish DE market, both production and network companies are
monopolies, and regulated as non-profit undertakings. DERA monitors their prices and delivery
terms, and DERA takes regulatory action if the prices and terms of the network companies are not in
line with the non-profit regime – or if they are unfair in any other way. All companies must annually
report their budgets, accounts, tariffs and conditions for sale.

OREGON
In Oregon, the Oregon Revised Statutes (ORS) Chapter 757 (Utility Regulation Generally) details the
types of utilities that are subject to Public Utilities Commission (PUC) regulation, and they appear to
have a hybrid system. There, a DE system running on renewable energy that is 51% owned by an
70

Ibid at sec. 51-52.
Nova Scotia Utilities and Review Board, Advisory letter, “Halifax Regional Municipality District Energy Systems” (30 March 2010)
[UARB Letter].
72
William Horne, Combined Heat and Power in Nova Scotia: Regulatory barriers, gaps and opportunities”, 2013, unpublished,
archived at Sir James Dunn Law Library.
71

REPORT TO QUEST NS BY MARY ELLEN RICHARDSON INC.

MARCH 2014

40

THE ROLE OF DISTRICT ENERGY IN MAKING NOVA SCOTIAN COMMUNITIES ENERGY RESILIENT

entity other than an electric utility and does not sell retail energy, will not explicitly be regulated by
the PUC. However, even entities that are exempt from regulation by the PUC must file all contracts
and schedules establishing rates, terms and conditions for the provision of heating services, and
before the facility’s exemption can be finalized, the PUC must find the contracts and schedules to be
reasonable. If at any time the PUC finds that the activities of an exempt entity have an adverse effect
upon the customers of public utilities and that the benefits of regulation outweigh any adverse effect
on the public generally, the non-regulated entity’s exemption can be over-ruled. This ever-present
potential for intervention and re-regulation by the PUC provides protection to energy consumers
engaged in private contractual arrangements — even with entities that are not officially regulated by
the PUC. 73

BRITISH COLUMBIA
Currently, in Canada, only British Columbia provides regulatory oversight. Here, the liberal
definition of “public utility” in BC’s Utilities Commission Act means that the British Columbia Utilities
Commission (BCUC) regulates most DE systems, unless the service is provided by a local
government. 74 BC has become the most active market for DE development in North America, and the
BCUC recognized that it would be challenging to provide effective - yet streamlined regulation - for a
large number of small DE utilities. To address this challenge, their model of regulation of DE systems
is evolving and a regulatory proceeding is in progress. 75

The BCUC, and many other stakeholders, believe that the
“large utility” model applying to FortisBC (gas and electricity
distributor) and BC Hydro - often involving integrated
resource plans, formal and adversarial oral public hearings,
thousands of pages of evidence, and intervener participation
- will not work for small utilities. The BCUC is looking for an
approach that “uses the least amount of regulation needed to
protect the ratepayer, in a cost effective manner; considering
administrative efficiency; the number and sophistication of
customers and parties involved”.

Prince George (British Columbia) DE System

In 2012, BCUC staff concluded that the market conditions
and monopoly characteristics of some of the DE systems
73

“Streamlining Portland’s District Energy Regulations”, March 31, 2011.
Even given their exemption from BCUC oversight, the City of Vancouver’s Southeast False Creek Neighbourhood Energy Utility has
struck an independent overseer and quasi adjudicator to assess the equity and fairness of the NEU rate structure. See also:
http://pics.uvic.ca/sites/default/files/uploads/publications/WP_District_Energy_May2012.pdf
75
Fortis BC Energy Inc. (Fortis) had intended to apply in 2011 for a regulatory framework for DE services within its Alternative Energy
Services (AES) initiatives. Fortis argues that AES (notably DE, geoexchange, biomethane, and natural gas for vehicles) aligns the
interests of the company and its customers with government policy that most AES are regulated public utility services, and that DE
rates should be set on a cost-of-service model. However, complaints by Fortis’ competitors about possible cross-subsidization by its
gas customers have prompted an Inquiry by the BCUC into Fortis’ AES activities3. In May 2013, the BUUC initiated a public comment
process on a BCUC staff proposal for a streamlined regulatory approach for Thermal Energy System Utilities.
74
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regulated under the Utilities Commission Act warranted “light handed” forms of regulation such as
exemptions, regulation by complaint or market-based pricing. A scaled regulatory framework has
been proposed, in a May 2013 BCUC staff paper.
Currently, the lack of clarity in the UARB jurisdiction over DE utilities with various properties
represents a risk to DE proponents. BC’s deliberations 76 may be particularly helpful for Nova Scotia
to consider. 77

RECOMMENDATION 7:
Supporting Research and Education
The provincial government has an important role to play in knowledge generation and distribution,
with the opportunity for considerable economies of scale and speed to market. . This is a role played
by other provincial and national governments, either directly or through crown agencies (e.g.
BCHydro) and other province-supported entities (e.g. BC Community Energy Association). In Europe,
even in countries with well-established DE/CHP networks, national governments-solely and with the
EU- support ongoing research activities. 78
To overcome human capacity barriers, the Nova Scotia government, either directly or through
associations and academic institutions, could support research into how other jurisdictions have
overcome project challenges, including identifying: governance and finance models; private sector
financial partners; and funding sources. Research could also be completed to aid understanding of
municipal policy options that mitigate financial risk (e.g. mandatory connections) or provide financial
incentives (e.g. density bonuses). The province could also financially support changes in Provincial
Academic Curriculum 79, or the establishment of a Chair in Community Energy Systems at a provincial
university or college, including programs aimed at developers and city staff re: integrative land use
and energy planning.

76

BCUC letter re: Thermal Energy System Utilities Regulatory Framework BCUC Staff Proposal, request for comments, May 2013.
A Proposed Regulatory Framework and Guide including an Exemption for certain Thermal Energy. See:
http://www.bcuc.com/ApplicationView.aspx?ApplicationId=409
78
Interested in continuous improvements to optimize efficiency and build best practice DE facilities, the Danish government,
universities and industry support the Danish District Energy Development Center. The Centre is an association with the purpose of
connecting DE companies, suppliers, consultants and knowledge institutions, and stimulates dynamic district energy research and
th
development activities. Some of these, funded by the Danish stakeholders and EU Commission, are: “4 generation District Heating”
- a 6-year research project (2012-2017) involving cooperation between universities, district heating companies and industry. The
total budget for this research is DKK 60 million, of which DKK 37 million comes from the Danish Government; GeoDH - a 2½-year
(2012-2014) project exploring and mapping the potential and possibilities of increasing geothermal resources in district heating. This
project involves 10 European countries, and is financed by the EU (Intelligent Energy for Europe);
Low temperature DH - a 3-year project supported by the Danish Energy Agency demonstrating low temperature DH in existing
buildings.
79
Theoretically, Canada’s engineers have more than enough capacity and knowledge to build DE systems, yet practically, few have
experience. Moreover, engineers have limited opportunity to consider how to best adapt this technology to meet the needs of
Canadian communities. The large scale systems designed in Europe may offer little help here, as they are built in the context of a
very different energy culture and policy framework to that which exists in Canada—and specifically in an environment where there is
much less risk of customers not connecting
77
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RECOMMENDATION 8:
Modifying the Condominium Act as it relates to DE Systems
Currently the Condominium Act requires a standard HVAC system be provided if an alternative
energy system is being proposed.
Changes to the Condominium Act that precludes DE from the definition of alternative energy systems
would prevent the necessity for redundant heating and cooling systems. Additionally, a provision to
preclude escape from purchase and sale agreements should a developer install a DE system should
be added.

DE operators in other provinces have had to manage their relationship with condominium
customers. While not entirely analogous, Markham District Energy (MDE) nonetheless had to deal
with Section 112 in Ontario’s Condominium Act, which prohibits developers from signing long-term
agreements that bind the future condominium corporation. The Section permits any such contracts
to be cancelled if the condominium Board elects to do so. The foundation of this protection is valid –
for example, preventing a condo developer from signing a long term property maintenance deal at
above market pricing with a less than ideal counterpart and against the interests of condo owners.
MDE has worked with legal counsel and developers, such as Tridel, to overcome this barrier,
concluding that the Section was never intended to deal with energy. In fact, buildings have long
installed conventional HVAC systems, using a variety of primary energy forms, without any type of
long-term contract with energy providers. In this case, the parties concluded that the condo
developer simply needs to disclose the intent to sign a DE contract, and state the assumptions
regarding cost. MDE provides sufficient evidence to the developers so that they can declare that DE
is competitive with conventional building systems over the building life. As of this date, MDE has
connected 16 residential towers with another 20 in construction or committed.

3.2 Municipal Policy Options
As discussed in Part 2, municipalities play a key role in enabling DE projects.

Municipalities have a lead role in land use planning. They can define growth nodes, determine areas
and levels of density, and have authority over development decisions with opportunities to blend
residential, commercial, institutional, industrial or cultural uses through zoning bylaws. 80 By virtue
of access to tax assessments and building information, municipalities can lead the development of a
comprehensive DE assessment map that details underground linear infrastructure, scheduled capital
improvement projects within Rights of Way (e.g. road improvements, sewer and storm water
infrastructure projects), building types, building energy use intensity, and building equipment and
distribution systems, including age of equipment.

80

Compass Resource Management. (2010, July). Ontario Power Authority: District Energy Research Report. Retrieved October 2012,
from http://www.powerauthority.on.ca/sites/default/files/news/16925_CRM_OPA_District_Energy_Research_Report_15July10.pdf.
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Municipalities also control the pace and timing of development, and can thus promote and support
coordinated planning and installation of infrastructure installation and repairs. From a practical
viewpoint, and to minimize overall cost and disruption, municipalities can facilitate road
reconstruction and resurfacing in a more easily coordinated manner, with the installation of sewer
pipes, fiber optic cable, and DE distribution pipes.
In 2011, the Canadian District Energy
Association (CDEA) conducted national
research with the goal of understanding
how DE project development could be
accelerated in Canada. The CDEA research
identified that municipal parties have the
most influence over community
infrastructure, and thus have the greatest
opportunity to affect the speed and success
of DE development. Municipalities are
responsible for community visioning,
administering land use planning, building
the operational and community culture,
training municipal staff, and building and
managing local infrastructure-- all of which
can dramatically impact DE deployment.
Moreover, municipalities are the level of
government closest to the community, with
the credibility to provide outreach and
education on the importance of energy and
sustainable development. Hence, the
importance of municipalities taking
leadership roles to support provincial
sustainable development goals.
Source: April 2011, CDEA Report to NRCan:
“An Action Plan for Growing District Energy
Systems Across Canada.

They also have a lead role in setting local policy to
enable and accelerate DE developments. Municipalities
can facilitate DE through ensuring rights-of-way
connection. They can define DE areas where connection
to an existing DE scheme is obligatory.
Absent
mandatory connections, municipalities can also
influence developers to connect new builds to DE
systems through other permitting tools and moral
suasion.
Detail is provided below on policy options that have
been used successfully across Canada. Obviously Nova
Scotia municipalities must review the tools within the
context of their own community.

The most important role that municipalities can play to
support is through outright ownership or shared
ownership of new facilities. This model of development
has been used in every market where DE systems have
flourished. Public leadership and vision in action has
been an essential part of getting DE systems built.
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RECOMMENDATION 9:
Supporting Municipal Ownership and Operation
Building DE projects with significant municipal participation (i.e.
ownership) is the most common approach in Canada (e.g.
Ontario, BC, Alberta) and in other countries (e.g. Austria,
Denmark, Sweden, UK). Despite the fact that DE systems have
upfront capital challenges, in the longer term these investments
can yield significant returns. Over time, private owners have
assumed some municipally developed systems to the benefit of
municipalities (e.g. The City of Toronto’s sale of Enwave netted
the city $100 Million).
Public ownership usually involves greater access to grants,
cheaper debt financing and income tax, property tax, and
franchise fee exemptions. Municipalities in British Columbia (e.g.
North Vancouver, Richmond, Vancouver, Surrey), Ontario (e.g.
Toronto, Hamilton, Windsor, Markham), and Alberta (Calgary,
Strathcona) have benefitted from financial support from higher
orders of government.

City of Toronto
enjoyed a windfall
from sale of its
stake in DE
Corporation.
“The taxpayers... had
a huge victory today,
and $100-million,
that’s a huge, huge
sale,” an elated
Mayor Rob Ford told
reporters following
the vote. “I don’t
think we’ve ever made
a deal like that
before.”

Source: National Post, “Councillors debate
how to spend ‘huge profit’ from sale of
stake in Enwave Energy”, October 2012,
http://news.nationalpost.com/2012/10/0
2/councillors-debate-how-to-spend-hugeprofit-from-sale-of-citys-stake-in-enwaveenergy/

The City of Surrey, British Columbia has established a municipally owned DE utility that will be
responsible for the implementation and operation of DE systems. The first system will be built in the
City Centre, under the new City Hall. The City’s strategy includes developing DE systems around
each of the high-density land use nodes in City Centre, which over time will become interconnected
as each of the nodes reaches maturity. The three core DE nodes are centered at each of the three Sky
Train stations.

“The City has done extensive research on DE systems around the world
and found that City Centre is an ideal location for this type of
technology and (this) new energy system will reduce emissions, increase
energy security, stimulate local economic development, provide
competitive energy pricing and increase public awareness around the
sustainable use of energy.”
Mayor Diane Watts, Surrey, British Columbia

In other situations, private public partnerships have been used to get systems built. Some
municipalities (e.g. Southampton, UK 81) have partnership arrangements with utilities and the private
sector to overcome financial hurdles.
81

The Southampton DE system has been operating for 20 years, and now serves over 45 energy users in the public and private
sectors. The system is operated by Cofely District Energy, working in partnership with Southampton City Council – under the name of
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RECOMMENDATION 10:
Connecting Municipal Government Buildings to DE Systems
As discussed above, connection or market penetration risk is a key financial barrier for the
development of new DE systems. This risk can be offset by the commitment to connect public
infrastructure to DE infrastructure. As mentioned, this is probably one of the most important
elements in project success.
Municipalities could commit to connecting all municipal buildings to DE systems as soon as it is costeffective to do so. In other words, any municipal building with “district energy ready” radiant heating
and cooling systems would connect to a distribution system as soon as a distribution line were
accessible in the adjacent right of way. To increase information transparency, municipal plans could
also disclose the expected replacement date of municipal buildings’ mechanical systems. In addition
to supporting overall energy plan development, this would also let DE developers know when an
additional load may be ready to connect to a district system. Private building owners could also
either be required or offered incentives to disclose this information.
The City of Calgary’s City Hall and the City of Markham Civic Centre were anchor loads supporting the
development of their municipally owned DE corporations.
Similarly, municipal infrastructure (e.g. water sewage treatment) administrators could be obligated
to investigate the implementation of DE systems, to determine if they are economically viable (e.g.
mandate the evaluation of DE systems versus conventional energy solutions during new
build/replacement). In Stockholm, seven energy plants provide thermal heat energy for district
systems. Six of these plants use a combination of anaerobic digestion of sewage sludge, and other
organic material to produce biogas, which fuel both power plants and municipal vehicles. 82 In
Vancouver, the Olympic Village DE facility (Southeast False Creek) is built adjacent to the city’s main
sewer line, thus taking advantage of recovering sewer gas heat.

Southampton Geothermal Heating Company Ltd. Geothermal energy and conventional boilers currently saving around 10,000
tonnes of carbon dioxide emissions per annum, utilizing heat from a large scale CHP, supplement it. It also incorporates a district
cooling system. End users include TV studios, a hospital, a university, a shopping centre, a civic centre, residential buildings and
several hotels. See: http://www.cofely-gdfsuez.co.uk/solutions/district-energy/district-energy-schemes/southampton-districtenergy/.
82
http://www.cip-icu.ca/web/la/en/fi/d397292992014ad7a2ef67c5468f2ac9/get_file.asp “ Stockholm is developing a major new
waterfront city - Hammarby Sjöstad – in its former Portlands, setting themselves the goal of being ‘twice as good as today’ in energy
reduction, creating an‘Eco-Cycle Society’, in which the new City is effectively energy self-sustaining without dependence on external
fuel sources. The entire development, now partially complete, of some 30,000 living and working population, uses a combination of
bio-gas and waste-to energy to fuel the public transit system, ferries, cars and for domestic use. To allay what technology has now
rendered unfounded but nonetheless understandable fears about emissions, these district energy plants are located as compatible
neighbours within the urban development itself, operating at one-tenth of European Union permitted standards.”
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RECOMMENDATION 11:
Introducing DE Supportive Municipal Policies
Official Community Plans
Municipalities can establish policies to ensure that the consideration of community-based thermal
energy strategies are integrated at all stages of the planning process. Municipalities can also promote
land use patterns, density and mix of uses that maximize the long-term viability of community-based
DE.
Vancouver has the goal of being the Greenest City in the World by
2020. This includes aspirations to reduce dependence on fossil fuels
and lead the world in green building design and construction. The
City governs land use decision, with the goal to reduce greenhouse
gas through strategies such as neighbourhood energy systems and to
locate higher densities and a mix of uses close to neighbourhood
centres, shopping, transit and areas where significant sustainability
gains are possible (i.e. DE sources). Further, they are working to
identify priority areas for neighbourhood energy systems (e.g. the
Cambie Corridor, Marine Drive Sky Train Station and the Pearson
Hospital Site as it redevelops), and ensure new large developments
are designed to be easily connectable to a neighbourhood energy
system.
The City of North Vancouver has adopted policies, targets
and actions to help achieve the Province-wide goal of an
80% GHG reduction by 2050. These municipal policies have
been prepared in conjunction with a Community Energy &
Emissions Reduction Plan. The related Official Community
Plan Amendment was developed to meet the City's
obligations under the Local Government (Green
Communities) Statutes Amendment Act (Bill 27). The
amendment includes an overall community-wide
greenhouse gas emission reduction target along with
supporting sector-based targets. To meet its GHG targets,
the City built, owns and operates a DE system, Lonsdale
Energy Corporation (LEC).

As with the City
of Vancouver,
HRM’s update of
its Regional Plan
represents an
excellent
opportunity to
identify DEfriendly
development nodes
within its compact
neighbourhood
strategy.

North Vancouver DE System

The Markham Official Plan sets out policy on how growth will be managed and strategies relating to
land-use planning, urban design and sustainable development and includes specific policy references
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that support the growth of DE within the Municipality. These policies are clear direction to staff,
Committees and Council to encourage new development to plan for, and connect to, DE. Markham
does not reward a DE connection with a density bonus (for example), but rather connection
“contributes” to the developer’s successful application and pace of approval. Specifically, it is the
policy of Markham City Council to:
 Work in partnership with city-owned utility Markham District Energy (MDE) to provide
leadership in the design, development and use of community energy in Markham and to
promote Markham as a demonstration site for new technologies addressing climate issues
and energy;

 Encourage eco-industrial activities in business parks and the retrofit of existing business
parks in ways that support and maximize cogeneration opportunities and district energy;

 Support sustainable development in Markham’s communities through the integration of
land-use, transportation and infrastructure planning, and building and site design to
maximize district heating and cooling systems. 83

DE Ready and Mandatory Connection

Municipalities can establish policies to ensure DE networks’ financial viability, including the use of
“DE Ready” building specifications in areas where the network has yet to be fully built and
mandatory connection bylaws where DE networks are built.

In Surrey, the city has adopted a District Energy System By-law (District Energy System By-law,
2012, No. 17667), which includes the requirement for all City Centre developments of a certain size
to be DE Ready (i.e. fully compatible for DE connection). At this early stage of DE implementation in
the Surrey City Centre, it is difficult to serve all development by the DE utility. However, it is critical
that hydronic systems be implemented in each new development to facilitate future connection to
the DE system, when the system becomes available to the development. 84

83

Source: Bruce Ander, PEng, President and Chief Executive Officer, Markham District Energy Inc.
For the purpose of providing a clear indication to all land development applicants of the DE requirements for their development,
Staff reviewed all active development applications within the City Centre area and established the viability of a DE connection for
each site based on proposed density; timing of development; and proximity to the three core DE nodes. For developments in areas
designated for high density development with a Floor Area Ratio (FAR) greater than 3.5.,will be required to provide full hydronic
capability in support of the City’s DE system including domestic hot water, make-up air units, and in-suite hydronic heating and will
be required to connect to the City’s DE system prior to occupancy. Land designated for low to medium densities at an FAR less than
3.5, may not be able to be immediately serviced by the DE system and, will only be required to incorporate hydronic make-up air and
hot water systems. Developments in Service Area B with a build out FAR equal to or greater than 2.5 will be required to install a
hydronic heating system as well (i.e., be fully compatible for connection to the DE system when it is available).
84
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Vancouver Southeast False Creek (NEU)

The cities of Surrey, Richmond, North Vancouver and Vancouver
have introduced mandatory connection bylaws. Under the
Richmond Alexandra District Energy Utility (ADEU Bylaw No.
8641), all future buildings 85 within the boundaries of service
area in the Alexandra neighbourhood will connect to and utilise
the ADEU for internal space heating and cooling and domestic
hot water in accordance with the terms and conditions of this
Bylaw.
Vancouver City Council requires mandatory
participation within the core of the Southeast False Creek project
area, and has guidelines for voluntary connection outside the
core area.

In North Vancouver, in accordance with Bylaw 7575, any new building larger than 1,000 square
meters is required to connect to the city owned DE system for heating purposes unless it is
determined by the City's Director of Finance that the cost to the City for providing the service would
be excessive.

Financing Assistance
The City of Surrey has introduced a “District Energy Early
Adopters Policy” such that repayable financial assistance will
be provided to proponents of residential projects that qualify
as “early adopters”. This incentive is time-limited and it is
believed that it will not be required once the market shifts
more generally to hydronic systems. The Policy provides that
financial assistance up to $1.50 per sq. ft. of dwelling unit
area will be provided but in any case such assistance will not
exceed 50% of the cost premium related to installing the
hydronic systems in comparison to the cost of installing a conventional
electric baseboard heating system in the same dwelling units. This financial assistance will be
recovered by way of a transfer of property tax revenues from the dwelling units. It is proposed that
one-half of the property taxes that are collected on such projects be transferred as repayment to the
DE utility to amortize the debt associated with the financial assistance. At this rate of repayment, the
debt would be retired over 3 years for a typical project. The “early adopter” is a residential
The City of Markham has
chosen to invest up to 50%
of their Federal Gas Tax
Revenues per year to support
the growth of their DE
system, now deemed their
most strategic energy asset.

85

It is expected that at the full build-out ADEU will service 3.9 million. sq. ft. of residential (3,100 units), commercial, office and
institutional space) with a 19 megawatt peaking load.
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development project that installs a hydronic heating system and a hot water system that is
immediately connectable to a DE system. 86

Enabling Zoning and Permitting

City Zoning Codes might identify where small-scale CHP and thermal energy generation facilities can
be accommodated.

Cities might consider fast-tracking processes or conditional use permit processing for DE systems
that meet certain criterion (e.g. noise, traffic, generation) restrictions and have strong neighbourhood
support. Other municipal matters, such as franchise agreements and right-of-way access for streetopening and working with other city departments such as water and sewer infrastructure, to
coordinate schedules and accommodate other existing and planned infrastructure supports the ease
of DE build-out and maintenance. Municipalities could also facilitate DE developers’ access to
renewable fuels within the community. For example, DE developers could be offered preferential
access to locally generated wet organic waste or woody construction debris to guarantee sufficient
feedstock for a woody biomass boiler.
 In Vancouver, city zoning requires DE feasibility studies for large buildings and master plans
greater than two acres.

 The City of Burnaby zoning codes require developers to meet minimum levels of energy
efficiency, and those that exceed these minimums or utilize alternative energy systems are
eligible for 5-10% Floor Area Ratio (FAR) density bonuses. This simultaneously encourages
urban density and reduces a DE developer’s risk by increasing the square footage being
served by a new system. The City of Markham has a similar provision.

86

Early adopters will be required to enter into a partnering agreement with the City to receive the referenced financial assistance.
Each such partnering agreement will be subject to City Council approval before it is executed. Developments that do not install
hydronic-heating systems are not eligible for consideration as an early adopter.
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CONCLUSION
Energy plays a critical role in our quest to adapt, mitigate and reverse the impacts of climate change,
to build resilient cities and enhance security.
To date, thermal grids used to supply heating and cooling needs to buildings are substantively
missing in Nova Scotia’s energy infrastructure arsenal. Instead, nearly all the energy for space
heating needs is met by conventional energy sources (electricity, natural gas, oil). Homeowners and
businesses do not have the ability to use waste heat to heat and cool their space. DE grids would
provide Nova Scotians with the ability to heat and cool by multiple fuel sources, on a mass scale,
should an alternate fuel supply prove more abundant in the future. This flexibility is key to reducing
dependence on limited resources and allows municipalities to respond to energy supply and price
fluctuations. This is precisely what happened in Europe and in many cities in Canada.
This paper has attempted to provide a new path for Nova Scotia to follow so as to accelerate the
development of DE grids.
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APPENDIX A:
A BACKGROUNDER REGARDING DE
What are Community Scale Energy Systems?
Integrated community scale energy systems (ICES) incorporate numerous strategies for reducing
energy demand and harmful emissions, including mixed-use higher density compact development
patterns, transportation demand management, water and energy efficient buildings and public
infrastructure, and the integration of distributed renewable sources of energy; District Energy (DE)
and Combined Heat and Power(CHP) facilities.
This system approach was endorsed in the 2009 Report of the Canadian government’s Standing
Committee on Natural Resources, entitled “Combining our Energies: Integrated Energy Systems for
Canadian Communities”, who reported that:
“The integration of ... opportunities, in consideration of both energy
supply and consumption, is the principal inquiry behind the Committee’s
study, based on the underlying concept that integrated energy planning
is an effective approach to supporting efficient and resilient patterns
of energy supply and demand; diversifying economic opportunities;
generating
employment;
reducing
greenhouse
gas
emissions;
and
establishing more sustainable communities with an improved quality of
life (P. 1)

The Standing Committee report also did a good job of identifying jurisdictional powers and abilities
that can enable these solutions, noting the key roles of both the province and municipalities. They
note that “Integrated energy planning lies within provincial and municipal jurisdiction, with
particular requirement for provincial engagement given provincial constitutional powers”, and
further that:

“Municipal (and sometimes regional) expertise is most qualified for
setting targets and strategies to address the diverse planning
situations ... This emphasizes a bottom-up approach to decision making
with respect to community integrated energy planning. Municipalities are
involved directly, by establishing energy services (e.g. district energy
corporations, poles, wires), and indirectly, by promoting certain forms
of development (e.g. high-density, transportation-oriented, etc.).
Planners, builders and site designers assemble the built environment
that shapes a community’s energy-use patterns” (p. 7)
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What is District Energy (DE)?
DE is not new. It is not a technology. Rather, it deploys and integrates proven technology in
community scale infrastructure to produce and distribute thermal energy. As an approach to
community energy production and delivery, it is tried and tested, and widely deployed in many parts
of Northern Europe, in particular. DE is being evaluated and implemented widely in British
Columbia, driven largely by environmental legislation, and elsewhere in Canada-including in many
urban and rural communities.

Figure 1. District Energy Scale for Efficiency and Flexibility

A variety of input fuels can be used to create the thermal energy transmitted in the pipeline grid;
including biomass, biogas, renewable energy forms, natural gas and cool water from adjacent water
sources (e.g. Enwave uses cold water from deep in Lake Ontario). Natural gas is the most commonly
used fuel source to generate hot water or steam in Canadian DE systems. Due to their communityscale, DE systems are more adaptable over time than traditional energy delivery systems, as
alternative fuels can be substituted to generate the thermal energy. DE systems can also integrate
the output of distributed generation plants, as the grid can be used as a ‘thermal energy collection
system” for the output of plants along the pipeline system (e.g. small scale solar thermal plants,
industrial or commercial waste heat (e.g. power plants, data warehouses)). In so doing, the DE
infrastructure enables several of the key tenets of ICES, namely the integration of distributed
renewable sources of energy, managing surplus heat across applications and sectors and converting
“waste” to energy.
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Such fuel flexibility also offers the potential for communities to protect themselves from the impact,
over time, of dependence on any one fuel or technology-and resultant exposure to supply and price
uncertainty. This provides both an element of price protection for communities and security of
supply over time. Such ‘future proofing’ is an attractive feature for many municipalities. This also
offers the opportunity to introduce more renewable fuel types, such as forest biomass or urbanbased forest biomass, with commensurate reductions in GHG emissions and local economic
development opportunities for fuel supply. Community scale energy delivery systems also offer the
opportunity to support investments in energy efficiency, such as thermal storage or CHP units
(discussed below), again with commensurate reductions in GHG emissions.

DE systems are akin to other linear municipal, utility and telecommunications infrastructure. Ideally,
they are factored into community land use plans and designs at the initial phases of development.
Currently, one of the core challenges associated with DE is that-as a non-conventional approach to
community energy delivery systems; it requires both education of key stakeholders and high levels of
cooperation among developers, utilities, and municipalities. Absent any legislative imperative or
enabling framework for DE systems to be considered in community planning, developments tend to
revert to conventional system approaches, thus eliminating the opportunity to realize the benefits of
building DE infrastructure for decades to come. Further, like other essential infrastructure, thermal
grid investment is capital intensive with up-front capital expenditures yielding benefits over time as
communities’ grow and thermal energy demand yields returns on the investment. Absent any policy
imperative to connect to systems, significant capital outlays may not yield economic returns for many
years, thus deferring the economic benefits of such local investment. Largely for this reason, as with
other capital-intensive municipal infrastructure, much of the existing DE infrastructure has been
envisioned, built and operated by municipal entities. However, in recent years, municipalities have
been seeking other forms of governance and ownership/operating models to attract private
investment and accelerate DE development.

What is Combined Heat and Power (A.K.A. Cogeneration)?
Combined heat and power (CHP or Cogeneration) is the use of a heat engine or a power station to
simultaneously generate both electricity and useful heat. Small-scale CHP units can be added to a DE
system. In this case, the engine can use various types of fuel (e.g. natural gas, biomass) to generate
electricity. The electricity generation process will cause a certain amount of heat to be emitted. In a
CHP process, the by-product heat is captured in full or in part, and used to heat hot water for
distribution in a thermal grid, with temperatures ranging from approximately 80 to 130 °C. These
small CHP plants are an example of decentralized energy production that can be integrated into a
community DE system.

What DE Can Deliver to Communities

Nova Scotia cities and communities should explicitly include energy planning in city planning.
Planners can design communities in a manner that will accommodate the growing population
without placing much strain on environmental resources.
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HRM remains a prime candidate for DE opportunities. HRM staff has done remarkable work,
continuing to support a corporate sustainability framework, and continues to analyze Strategic
Urban Partnerships to build a vibrant Regional Centre, attract $1.5 billion of private investment and
8000 new residents within the next five-year period. Currently, HRM’s economic development
strategy recognizes the importance of transportation infrastructure to accomplish their vision for the
Halifax Regional Centre. Similar importance can be assigned to energy.

Adding Energy as a Key Urban Planning Element
Land-use planning decisions guide the way cities look and grow. Land use planning has a direct
impact on the social, economic and environmental performance of communities. Land use planning is
also considered a tool to curb sprawl as well as manage land and resources by directing where
residential, commercial, institutional, industrial, recreational and other infrastructure and essential
services are located. Municipalities consider many types of essential infrastructure -water, transit,
sewage, recreational facilities- to ensure adequacy of supply to maximize citizens’ welfare. By
understanding energy use and energy production, land use planning can also optimize the efficient
use of local energy resources, including waste heat, in a way that increases energy efficiency, and
reduces the draw on imported energy resources. Planning integrated community energy needs,
solutions and DE systems at the outset of a community’s development can achieve compounding
community benefits that transcend the obvious benefits of energy efficiency and resiliency.

Building in Difficult-to-Build Areas
Given trends in urban population growth, it is likely that future electricity supply facilities will need
to be built or augmented to meet this load pattern, to maintain electricity supply reliability
(particularly at peak load times) and operability in targeted urban areas. Adding large-scale
generation and transmission infrastructure-and even refurbishing or replacing distribution
infrastructure-can be difficult in crowded right-of-way corridors in downtown cores. Large-scale
refurbishment also often attracts significant community opposition.

Small high efficiency distributed CHP plants, located in association with DE systems and located near
load areas can defer or eliminate the need for large-scale electricity transmission and generation
infrastructure. These systems can provide a feasible, economic alternative and should be considered
as an important part of the province’s energy supply portfolio. Systems developed to date have
attracted no community resistance. Further, they provide a dispatchable (load following) electricity
source to compliment generation portfolios with growing intermittent supply resources.
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Future Proofing: Adaptability Means
Energy Security and Resiliency
The experience of some New Yorkers during the 2012
Hurricane Sandy (see sidebar) illustrates the immediate
benefit that community scale DE systems bring to provide
backup supply security, islanding capacity and such ancillary
services as black start capability. DE systems have been built
so that they can be “isolated” from the main electricity grid continuing to provide thermal and electrical services to critical
loads. During the hurricane, DE systems played an important
role in providing local resiliency in the face of worsening
weather and electricity outages, and mitigated increased
electricity grid vulnerability due to transmission over long
distances.

DE systems also offer longer-term resiliency and energy
supply security because a variety of input fuels can be used to
create the thermal energy (e.g. biomass, urban-based forest
biomass, natural gas and cool water from adjacent water
sources.

This fuel adaptability builds in energy security and resiliency
over time, providing communities with greater price
protection and security of supply over time than they would
have if they relied on any one fuel source or technology. Such
‘future proofing’ is an attractive feature for many cities.

DE will enable future fuel switching to any type of heating fuel
used for space heating. Although the economics of renewable
fuels may be questionable at the moment, future prices are
unpredictable. DE will enable communities to switch from
their individual natural gas furnaces to whatever heating
source is available with minimal retrofits. Imagine the
difference between converting 1000 individual gas furnaces
compared to converting a single central heating plant.

The “100 Mile” Energy Diet: Making
Use of “Rejected” Heat
One of the key benefits of a DE system is its ability to ‘make
use’ of waste heat — rejected heat from industrial processes,
commercial processes (e.g. data centres, such as what happens
with Markham District Energy) and institutional processes
(e.g. sewer heat recovery, such as Southeast False Creek in

New York: Where the Lights
Stayed On

Unprecedented in its size and
affecting 21 states, the total
estimated cost of the impact of
Sandy’s wrath was over $70 billion.
During Hurricane Sandy, it took daysand sometimes weeks-for utility
workers to restore electric services
across large swaths of New England
the Mid-Atlantic region, including in
New York City. Indeed, 8.5 million
customers lost power during Sandy.
Understanding where the lights
stayed on during Sandy might provide
valuable lessons to city leaders
looking to mitigate the effects of
increasingly frequent severe weather
events. For example, in Co-op City, a
40 MW DE/CHP system continued to
provide lights for more than 60,000
residents during and after Sandy’s
gale force winds and storm surge.
And it wasn’t just Co-Op City
residents. For four days, the CHP
system provided the 290 units in this
Manhattan residential complex with
all its heating, water, and electrical
needs, including elevators, until the
grid was back up. Though typically
home to about 720 residents, the
building nearly doubled its population
after Sandy as those without power
sought refuge among friends and
family who lived there. Contrast that
with New York City’s public housing
facilities, which are often well-suited
for CHP, where residents went up to
two weeks without electricity and
over 15,000 of them were still dealing
with no heat or hot water well after
that. In the same way, a small
number of other facilities-- including
hospitals, universities, and public
service facilities) kept their power,
heat, and critical equipment running.
Source: Drawn from American Council
for an Energy Efficient Economy,
December 6, 2012 “How CHP Stepped
up How CHP Stepped Up When the
Power Went Out During Hurricane
Sandy”, By Anna Chittum, Senior Policy
Analyst
,http://www.aceee.org/blog/2012/12/h
ow-chp-stepped-when-power-wentout-d; and “Lessons from where the
Lights stayed on During Sandy”,
http://www.forbes.com/sites/williampe
ntland/2012/10/31/where-the-lightsstayed-on-during-hurricane-sandy/
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Vancouver) can be ‘dumped’ into the thermal grid and
redeployed to provide domestic hot water or to heat buildings.
Heat can also be extracted from products that currently find
themselves in municipal waste streams such as clean
construction by-products, and surplus urban forest biomass.

Combined Heat and Power (CHP) burns a fuel (often natural
gas, but could easily be biofuel or solid waste) to produce
electricity. This process is very heat intensive and the entire
system needs to be cooled. This “rejected heat” can be put into
the DE grid and sent down the pipes to heat homes and offices,
rather than get vented to the atmosphere and wasted. (E.g.
London District Energy in London, Ontario; Markham District
Energy)
Manufacturing processes often produce a lot of heat as a byproduct. This heat is most commonly ejected into the
surrounding atmosphere.
A thermal grid would allow
recovery of that heat, delivering cooler water to the
manufacturing facility and taking away waste heat that would
otherwise add to ambient heating and contribute to heat island
effects. In Denmark, electricity generation facilities cannot be
built unless a ‘home’ is first identified for the waste heat.
Finally, many DE systems in both Europe and Canada make use
of local biomass (e.g. forest based wood, urban based forest
materials, clean construction wastes) materials to generate
heat for their communities. In Europe, the use of municipal
solid waste to generate heat is commonplace-- sophisticated
systems, with advanced emission mitigation technologies, are
viewed as a sensible ‘closed system’ approach to sustainability
(such as Prince George, British Columbia).

It would be very difficult for individual buildings to make use
of free ‘rejected’ thermal energy or develop economic systems
to utilize cooling because of the capital costs involved. In DE
system, only one point of heat exchange needs to be built and
the entire community can take advantage of this relatively low
cost source of thermal energy.

District Energy systems can play a
key role in Canada’s reduction of
high-grade energy use.

The heat

required to warm a room or a
building in winter is of lower quality
than the electricity needed to run a
stove for example Electricity is the
highest quality form of energy,
therefore optimizing energy entails
using the right tool for a given job. In
order to gain maximum efficiency,
energy system should be designed to
address the demand for specific
energy

uses

while

considering

community needs (Cleland & Laszlo,
2012, p. 15).
Optimizing

efficiency

means

allocating electricity, the highest
form of energy, to uses other than
keeping a room at 22 degrees
Celsius.

DE systems enable

beneficial use of surplus thermal
energy

from

dispersed

sources

therefore tapping into lower grade
energy to condition a room or a
building. Designing cities in a way
that optimize the use of waste heat
can foster conditions that reduce the
overall energy need and can assign
the right ‘energy to do the right
work.’

It simply does not make

sense to waste high value energy
(i.e. electricity) for space heating
needs. It is irrational to forgo a free
source of energy and waste a very
high grade and high value source of
energy for low grade uses.
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Community Scale: Enables Efficiency, Meets Environmental
and Economic Goals
Researcher Mark Jaccard of Simon Fraser University suggests a significant contribution (~35MT
annually) to Canada’s national GHG reduction targets is possible through market transformation that
includes integrated energy generation and distribution at the community level. 87 This is in part
because DE systems enable the use of heat recovery strategies (such as small scale (typically, 3-5
MW) CHP units), which capture waste heat from electricity generation and feeds it into the thermal
grid. Due to their community-scale, these systems can support other energy efficiency enhancing
investments, such as thermal storage units, which further improve energy efficiency. Substitution of
renewable fuels in DE/CHP systems offer commensurate GHG emission reductions, key to
municipalities meeting their environmental goals.
Traditional energy delivery systems operate at much lower efficiencies than modern DE systems
with advanced environmental monitoring equipment. The efficiency of a fossil-fuelled power plant is
typically between 30 - 45% 88. This means that nearly two-thirds of the energy produced during
combustion at large centralized power stations is rejected into the atmosphere as ‘waste’ heat during
production, or is lost in transmission and end of use. When considering efficiencies of 30 – 45%, that
means that given the significant proportion of end-use energy consumption associated with space
heating and cooling (65% residential and 53% commercial or institutional), the savings associated
with higher-efficiency DE systems can be significant when compared to conventional heating and
cooling technologies (Natural Resources Canada, 2007) . These efficiencies are gained by having
electricity generated closer to densely populated areas where ‘waste heat’ from the system can be
captured to heat buildings through heat networks 89. DE/CHP can achieve system efficiencies of 80%
or more by the dual production of thermal and electrical energy. Less fuel is required than in a
conventional system to produce the equivalent amount of energy 90. The reduced fuel consumption
can also result in reduced air emissions.
DE also takes advantage of hitting a boiler and chillers’ “sweet spot”. 91 Although the technology for
district systems and individual buildings are the same, DE systems would have the ability (and
87

MK Jaccard and Associates Inc. (2010). Final Technical Report: The Capacity for Integrated Community Energy Solutions (ICES)
Policies to Reduce Urban Greenhouse Gas Emissions. Quality Urban Energy Systems of Tomorrow (QUEST). Accessed online April 6,
2012 at http://www.questcanada.org/QUESTStudyReport.php.
88
Gilmour, B., & Warren, J. (2008, January ). The New District Energy: Building Block for Sustainable Community Development.
Canadian District Energy Association , p. 20. Toronto : Urban Energy Solutions.
89
King, M., & Shaw, R. (2010). Community Energy: Planning, Development and Delivery, p. 2. Retrieved November 2012, from
http://www.tcpa.org.uk/data/files/comm_energy_plandevdel.pdf
90
Gilmour, B., & Warren, J. (2008, January ). The New District Energy: Building Block for Sustainable Community Development.
Canadian District Energy Association . Toronto : Urban Energy Solutions.
91
The City of Toronto’s study of DE potential acknowledged the inherent inefficiency of the “Business As Usual” conventional buildout approach, in their 2010 Genivar study, and that this approach would cause them to miss their GHG targets. “While each type of
building has different electrical and thermal load profiles, the heating and chilling equipment is generally sized to the ASHRAE 99%
weather data for maximum rating and equipment selection of the facility - which is only needed for 1% of the year. For the balance
of the year, the oversized conventional equipment typically operates in less efficient High – Low - Off mode. Hence, for example,
boilers with performance datasheets quoting 80+% efficiency (at peak load) are frequently only achieving 60 to 65% efficiency over
the year. This is analogous to operating a car at under stop and go city conditions. This is termed seasonal efficiency and is reflective
of significant diversity of loading through the day and the seasons.... it is agreed that continued development in BAU protocol will
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economic incentive) to invest in higher efficiency equipment. More importantly, there is a higher
likelihood of equipment in a district system to operate in the optimal efficiency range, also known as
the “sweet spot”.

Finally, communities can reap economic benefits from DE system implementation, providing the
opportunity for local investment, jobs, and creation of local fuel resource supply chain development
(e.g. urban forest biomass or clean construction wood waste). Community scale thermal systems
provide necessary energy to fuel developments, thus relieving local electricity delivery constraints,
and supporting local community development (e.g. downtown HRM re-densification).

Research undertaken by Natural Resources Canada into the quantification of socio-economic benefits
associated with investment into DE in several Canadian communities has indicated that there are
positive economic multiplier effects for the dollars invested in terms of jobs and commercial activity.
A recent study of the City of Toronto- also documented the potential economic benefits of district
energy to that city. 92

miss the 2050 GHG Target Emission Level by 14 Megatonnes per year. Genivar, Potential District Energy Scan in the City of Toronto,
September 2012 (http://bbptoronto.ca/wp-content/uploads/2012/06/FINAL-GENIVAR-Report-City-of-Toronto-District-EnergySeptember-4-12.pdf), p. 10.
92
Beck, T. et al. (2012). The Power to Grow: The Economic and Fiscal Benefits of Urban Development Facilitated by Local Generation,
District Energy, and Conservation in an Electrically Constrained Scenario. University of Toronto Masters paper prepared for the City
of Toronto, Energy Efficiency Office and Department of Economic Development & Culture. Toronto.
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APPENDIX B:
A PARTIAL LISTING OF CANADIAN DE SYSTEMS
While the Canadian market for District Energy is small (less than 2% of Canadian energy portfolio),
there are several systems that have been successfully implemented across the country. The list
below is intended to provide examples of each ‘kind of system’ within the portfolio of options
introduced in this paper—namely, District Heating, District Heating & Cooling, and “Cogenerating
systems” (DE systems, with the addition of small scale CHP). Other examples can be found within
the body of the report.

Each community in this list has created a system that works for them, in their particular
circumstance (local thermal load, feedstock opportunities, competitive fuel, and willing partners). It
is hoped that readers will find some examples in these lists that inspire them to consider their own
circumstance and opportunity.

District Heating Systems:

The core element of district heating systems is a heat-only boiler station. These solutions distribute
heat generated in a centralized location for residential and commercial heating requirements such as
space heating and domestic water heating. There are multiple possible sources of heat, including:
waste heat captured from municipal (e.g. waste water treatment), institutional (e.g. data centres) or
industrial processes; natural gas; biomass; solar thermal; geothermal, etc. Some examples of DH
systems are summarized below.

Rural Systems
DRAKE LANDING SOLAR COMMUNITY (ALBERTA)
The Drake’s Landing Solar Community is a master planned
community in Okotoks Alberta that uses solar as its primary
source of heating for the DE System. Ninety percent of space
heating needs at Drake’s Landing are met by solar thermal
power. This results in a 5 tonne per year of GHG reduction per
home every year, relative to a ‘conventional approach’ to
development, using individual heating technology, and using
fossil fuel. 93
Drake Landing Solar Community

93

http://www.dlsc.ca/
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REVELSTOKE COMMUNITY HEATING SYSTEM
(BRITISH COLUMBIA)
Revelstoke and Prince George in British Columbia, have turned
their sawmills into a thermal energy source. Waste from the
mill is burned for electricity and the thermal energy in turn is
recovered as “waste heat” which is used to heat buildings in
the community. In both these cases, the EC is on the sawmill
site and thermal energy is piped to the community.

Revelstoke Biomass Storage Facility

Northern and Aboriginal Communities
AADRII Ltd. DE SYSTEM
(FORT MCPHERSON, NWT) 94
Heat from the operation of diesel electric generators is a byproduct that can be tapped and sold to buildings near power
plants in many Arctic communities. The first such commercial
operation started in Fort McPherson in 1995, with a business
partnership between the Gwich’in Development Corporation
and the Northwest Territories (NWT) Power Corporation.

Aadrii DE System

This village of approximately 900 people is located approximately 100 kilometres north of the Arctic
Circle, and was using individual oil-fired heating systems in their downtown buildings, with
electricity being supplied by the NWT Power Corporation’s reciprocating diesel engines located
nearby.

Aadrii Ltd., was formed to manage the DH project, which was constructed to deliver 75% of the
heating requirements of the community by recovering waste heat from the diesel generating plant
and distribute it to five customers, including a school, a water treatment plant, a Tent and Canvas
Shop, a community office and, on a seasonal basis, the community swimming pool. The project has
been successful in reducing the community’s overall fuel requirements by 12%, and over the long
term, will reduce electrical rates as a result of the additional revenue stream. The system was
expanded in 1998 to provide heat to more customers.

94

For more information see: http://www.retscreen.net/download.php/ang/80/3/BIOH04-C.pdf and
http://www.districtenergy.org/assets/CDEA/Case-Studies/Aboriginal-and-Northern-Energy-Experiences-3-22-04.pdf and
http://www.fvbenergy.com/
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OUJE-BOUGOUMOU DE SYSTEM (QUEBEC) 95

The District Heating system started operations in 1993,
and provides heating services to the entire community of
135 homes and 16 public buildings. The plant has a
capacity of 13 million Btu/hour. It utilizes two fuel oil
fired boilers and two biomass fired boilers to provide 90
°C hot water. The two biomass fired boilers produces
75% of the district heating system’s annual thermal
energy requirements. The boilers utilize wood waste
from a nearby sawmill. The system is owned and
operated by the Cree Nation of Ouje-Bougoumou.

Ouje-Bougoumou DE system

Urban Systems
MCMASTER INNOVATION PARK (MIP)
(HAMILTON, ONTARIO) 96
MIP is an excellent example of a Brownfield site
refurbishment. It is now a research park that boasts
an award winning design, 180,000 square-foot, 4-level
office, laboratory (CanMet MTL research centre and
McMaster Automotive Resource Centre) and
conference facility situated on 37 acres in the west
end of Hamilton. The DE system, built and operated
by Hamilton Community Energy and opened in 2011,
provides heating and cooling services to three large
buildings – the McMaster Innovation Park Atrium, the
CANMET Materials Technology Laboratory and the
McMaster Automotive Resource Centre. The core of
the system is an underground geoexchange field, through which the district energy piping circulates.
The CANMET building is also equipped with solar thermal panels on the roof that can be utilized
directly for hot water or space heating, or used to raise the temperature of the water in the
geoexchange system for later use in the heating season. Traditional chillers for cooling and gas-fired
boilers for heating are only used as supplementary inputs to the district energy system during
periods where building demand for heating or cooling is particularly high, as the geoexchange system
is sized to provide the bulk, nearly 85 per cent, of the annual heating and cooling energy demand.
McMaster Innovation Park (MIP)

95

For more information see: http://www.retscreen.net/download.php/ang/80/3/BIOH04-C.pdf and
http://www.districtenergy.org/assets/CDEA/Case-Studies/Aboriginal-and-Northern-Energy-Experiences-3-22-04.pdf and
http://www.fvbenergy.com/.
96
For more information see: http://mcmasterinnovationpark.ca/ and
http://www.hamiltonce.com/pdf/District%20Energy%20Canadian%20Renaissance.pdf.
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Potential additions to the system are being contemplated to accommodate next phase of build outmay consider an addition to the geo-exchange capacity, and micro turbines to add cooling capacity.

REGENT PARK (TORONTO, ONTARIO) 97

Owned by the Toronto Community Housing Corporation,
and operated by a third-party, the Regent Park
Community Energy System (RPCES) is a District Energy
Plant intended to provide heating and cooling-delivering 11 megawatts of heating and up to 2,350
tonnes of chilled water in phase one. It is located within
Phase 1 of the Regent Park redevelopment site, in
downtown Toronto. The DE plant is located in the
basement of one of the first buildings (a 22-storey
residential high rise condominium) and will service all
new development within the community. As such, the
Plant is hidden from view and allows for maximum space
usage within the Regent Park redevelopment. The system
has been integrated into a 25-year financing plan for the
community.

Regent Park Community Energy System (RPCES) system

SOUTHEAST FALSECREEK NEIGHBOURHOOD ENERGY UTILITY
(VANCOUVER, BRITISH COLUMBIA)
The (NEU) was built to meet the needs of the 2010 Winter
Olympics Athletes Village, and is owned and operated by
the City of Vancouver.
The base load energy is recovered from raw sewage using
a 2.7 MWt heat pump; this system provides
approximately 70% of the total thermal demand. The
remaining demad is made up from high efficiency natural
gas boilers and solar thermal modules. There are
presently 14 buildings connected and current expansion
will soon add 3 more. The total connected building space
is 2 million sq. ft., which will have a diversified load of
approximately 14MWt at full occupancy.

Neighbourhood Energy Utility (NEU)

97

For more information see: http://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/canmetenergy/files/pubs/RegentPark(ENG).pdf
and http://www.fcm.ca/Documents/case-studies/GMF/2010/Regent_Park_Revitalization_EN.pdf.
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District Cooling (DC)
Working on broadly similar principles to district heating, district cooling delivers chilled water to
buildings needing cooling for both space conditioning and industrial/commercial /institutional
applications. The source for the cooling can be electric centrifugal chillers, deep lake or seawater.

The Enwave Energy Corporation, a private corporation owned
by Brookfield Asset Management and formerly jointly owned
by the City of Toronto municipal government and the Ontario
Municipal Employees Retirement System,[1] is one of the
largest district energy systems in North America. Enwave was
formed after the restructuring of the Toronto District Heating
Corporation. Currently, 150 buildings in downtown Toronto
are connected to the Enwave network for heating services.
Enwave's Deep Lake Water Cooling system uses cold water
from Lake Ontario, in a deep part of the lakebed where the
temperature is a constant 4 degree C year round, to cool
buildings in downtown Toronto. The system has enough power
to air condition 100 office buildings or 32 million square feet
(3 million m²) of building space. It is the largest renewable lake
source cooling system of its kind in North America. The cold
water is used to pre chill Enwave’s District Cooling system
before being fed to the city’s potable water system. 98

Enwave’s Deep Lake Water Cooling System

Cogenerating Systems
“Cogenerating Systems” (also called combined heat and power, CHP) is often added in parallel with
the heat only boiler station. It is important to note that the primary business of successful DE systems
is the production and distribution of thermal energy. In certain cases, small-scale (typically < 5MW)
CHP units are added to the DE System and produce electricity. The heat from these units is captured
into the De system and distributed to the community via the thermal grid. While these CHP units are
considered ancillary to the primary function of the DE system, which is the production, and
generation of thermal energy, they do create obvious efficiency and economic benefits to operators,
particularly in the early years of DE system development, as well as energy security benefits to
communities.

98

Cold water from the lake is passed through a heat exchanger to pre-chill the water being sent back from buildings before it reenters the plant to be cooled and redistributed for space cooling purposes.
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LONDON DISTRICT ENERGY (LDE) (LONDON, ONTARIO)
London is home to Canada’s oldest DE system. It is a steam-based system, now privately owned and
operated by Veresen. The City Mayor had identified DE as desirable and DE features prominently in
their Community Energy Plan (Spring 2013).
Several new development sites in the City are under
study by London District Energy, and the City is
continuously striving to find ways of improving the
enabling bylaws. Several City buildings are connected
to the LDE system. The London cogeneration facility, a
17 MW power generation facility, was placed into
service in December 2008 under a 20-year contract
with the Ontario Power Authority. This new facility
also provides approximately 52 MW of incremental
thermal energy to the London district energy system
to expand its steam and chilled water capabilities.

London (Ontario) DE System
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APPENDIX C:
OVERVIEW OF DISTRICT ENERGY CHALLENGES
Introduction: Most Nova Scotia Stakeholders Bullish on DE
Encouragingly, all of the stakeholders that participated in this research agreed that the DE solutions
were sensible, if not essential, elements of Nova Scotia’s future sustainable development plans.

The challenges that Nova Scotia market stakeholders face are common to those faced by others in
Canada and in other countries. It is for this reason, that I am embedding research completed for the
Canadian District Energy Association 99 It is included as a tool to provide further understanding of the
challenges, which in turn can help to customize the approach that can provide solutions.

Municipalities Face Challenges in Implementing their Vision
The CDEA research identified that the majority of the challenges identified were at the municipal,
community and project level (67% of all challenges discussed).
Given the importance of energy to community sustainability plans, it is not surprising that there is
considerable frustration amongst municipalities that want to have DE systems, but cannot move their
vision forward—even when local municipal political will exists.

These municipalities do not face technology challenges, as these systems do not involve new
technologies -- DE solutions involve well-understood and well-applied technologies.

Rather, municipalities face challenges in overcoming conventional build-out approaches, financial
and human resource constraints. Lack of knowledge and supply capacity constraints can contribute
to time delays which developers find unacceptable. In many cases, municipal staff awareness of
policy and governance approaches is very low. In some cases, staff is unsure whether the
development’s “built out” energy density and schedule justifies investment in the energy centre and
pipeline network.

Visualizing the Challenges
The challenges can be grouped into three areas: Financial, Human and Sustainability. Figure
1 100 below, drawn from 2011 research conducted by the CDEA 101 , illustrates the relative
proportionate importance of each of these three challenges.

April 2011, CDEA Report to NRCan: “An Action Plan for Growing District Energy Systems Across Canada”
Ibid.
101
April 2011, CDEA Report to NRCan: “An Action Plan for Growing District Energy Systems Across Canada.
99

100
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DE Challenge Areas
Sustainability
Challenges
8%

Economic
Challenges
33%

Human
Capacity
(Awareness,
Experience)
Related
Challenges
59%

Figure 1: Overview of District Energy
Challenges from national research

Understanding the Challenges
Drawing from the April 2011 CDEA Report, these challenges are described as follows: 102 103

Economic Challenges:
The challenge of creating viable business case propositions for DE projects, and managing financially
sustainable projects over time was a recurring theme in the CDEA research. These challenges arose
due to relatively low conventional energy (i.e. natural gas) prices, the lack of carbon pricing and / or
fiscal incentives (i.e. COMFIT) and large scale electricity generation contracts) that bias energy
investment towards other types of energy infrastructure (e.g. renewable electricity generation
projects).
DE project developers and municipal staff are hampered by a lack of understanding of the key
business drivers of DE projects, and by a lack of project financing for DE infrastructure. Generally,
the thermal grid is not viewed as essential municipal infrastructure, municipalities are strapped
financially in meeting the needs of their communities, and private financing is difficult to attract
when there is neither certain nor supportive policy.

102
103

Ibid, page 8.
Ibid, page 8.

REPORT TO QUEST NS BY MARY ELLEN RICHARDSON INC.

MARCH 2014

THE ROLE OF DISTRICT ENERGY IN MAKING NOVA SCOTIAN COMMUNITIES ENERGY RESILIENT 67

Human Resource Challenges
Human resource challenges refer to the lack of expertise in envisaging, designing, building and
operating DE systems. This includes a general lack of technical awareness amongst many professions
– engineering, architects, planners, and contracting professions – that is considered a key barrier to
getting DE “on the table” for consideration, and moving more DE projects from vision to reality.
A lack of practical experience designing DE systems in a Canadian context was identified as
particularly problematic. Many issues had arisen at the stage where detailed DE system designs are
being developed, given the criticality of correctly sizing a system to respond to the needs, character
and resources of a local community, particularly in the early years of land developments.

Sustainability Challenges
These challenges refer to the difficulty that municipal staff have in communicating and positioning
DE as a “green energy option”, to key stakeholders—internally and externally to the municipality. In
the CDEA research, 60% of knowledge challenges raised were at the municipal level. The lack of
knowledge within municipalities (staff and elected officials) impeded their ability to educate the
broader community.

Improved communication of the connection between DE and environmental and energy efficiency
goals was seen as important. Obviously, the lack of practical experience and knowledge gaps about
how DE might serve the needs of communities in turn results in a lack of local champions.

At the same time, many industry stakeholders feel that municipalities need to “stay in front” of any
community opposition by educating and building awareness of DE from the outset. Obviously,
municipalities not only have the jurisdiction to drive a DE project, but also contribute to the longevity
and success of a project. They have the authority to introduce progressive policy related to urban
form, which would contribute to creating cities and nodes with the critical mass to support DE.
Moreover, they are responsible for local infrastructure, often own local utility companies and are in a
position to either directly or through a public/private partnership invest in DE projects.

Challenges Along the Project Development Continuum

There are many obvious challenges involved in getting a project from vision to reality, along the
project development continuum (see Figure 2 below). For example, communities that are in the early
stages of project development may need pre-feasibility studies and would want to focus on the
challenges relative to the economic viability of their future system. Education support and
stakeholder engagement (both within municipalities and with key external stakeholders) would also
be important at this stage. In contrast, those communities that are already at the operating stage will
need support building their customer base and improving system-operating efficiencies (e.g. through
the addition of thermal storage, CHP).
Figure 2, developed by the CDEA, depicts the entire project continuum, and provides insight into the
challenges at each stage.
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CDEA Study, March 2011

35
Figure 2: Project Continuum
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