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DISTRICT ENERGY
THE FOUNDATION FOR A CLEANER, HEALTHIER
AND PROSPEROUS COMMUNITY

A network of district energy piping and small thermal
energy plants supplying at least 50 per cent of the
heating needs of the City would substantially reduce
the community’s carbon footprint.
One of the first projects would site an energy centre in
the downtown area to provide economical heating and
hot water to surrounding buildings.
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ECONOMICAL HEATING AND COOLING FOR BUILDINGS

City Hall

A district energy system delivers thermal energy for heating and cooling—
in the form of hot or chilled water—to a cluster of buildings via a network of
insulated pipes. 
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DISTRICT ENERGY
EXECUTIVE OVERVIEW

Guelph’s internationally recognized Community Energy
Initiative (CEI) sets out ambitious greenhouse gas
and energy reduction targets for the community to be
achieved by 2031.
Currently, the energy required to heat and cool homes
and buildings accounts for about half of Guelph’s total
energy use and is a major contributor to greenhouse
gas emissions. In order to achieve the targets set out
in the Community Energy Initiative, it is necessary that
the efficiency of the heating and cooling of homes and
buildings be greatly improved.
Around us, the Ontario government has made
significant investments in renewable energy. Looking
forward, experts anticipate major changes will take
place in energy and environmental legislation, fuel
availability, commodity pricing and alternative energy
technologies. Clearly the time is right for conventional
energy strategy to make way for structurally new
approaches.

A CATALYST FOR ECONOMIC DEVELOPMENT

The report then outlines how a community-wide district
energy network in Guelph could grow from a modest
beginning with energy centres in two “high-priority”
areas — downtown
and the Hanlon Creek
Business Park — and
evolve over the years
with the addition of
other “medium priority”
areas to form an
interconnected grid
capable of providing
large portions of the
city with economical heating and domestic hot water.

The result would
be a significant drop
in energy use and
greenhouse
gas reductions.

The result would be a significant drop in energy use
and greenhouse gas reductions, positioning Guelph
as one of the top energy performers in Canada,
helping to combat climate change and establishing
the community as Canada’s District Energy Centre of
Excellence.

A VISION FOR A PROSPEROUS, CLEANER AND
HEALTHIER COMMUNITY.

The Guelph District Energy Strategic Plan is a
landmark document that sets out a vision for Guelph
as a prosperous, cleaner and healthier community
powered by a secure, reliable, affordable and
sustainable district energy system. This system would
supply at least 50 per cent of the heating needs of
commercial, institutional and industrial facilities as well
as residential dwellings. The district energy network
would be practically invisible, forming an integral part
of the infrastructure of the city and installed with other
basic networks such as electricity, water and sewage.
The Guelph District Energy Strategic Plan
provides background information on district energy
systems, benefits for individuals and communities
and compelling examples of successful district energy
networks in operation in other cities.
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The Guelph Community Energy Initiative, a
Municipal Energy Plan that was endorsed
by Guelph City Council in 2006, highlights
the need to greatly improve the efficiency of
both heat use and heat supply / distribution
in the community in order to achieve the
desired reductions in greenhouse gases.
This Guelph District Energy Strategic
Plan used the specific building efficiency
recommendations contained in the Guelph
Community Energy Initiative as the starting
condition guidelines for the development of
the plan.
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DISTRICT ENERGY
A RESPONSIBLE, SUSTAINABLE, COMMUNITY APPROACH
TO HEATING AND COOLING BUILDINGS

WHAT IS DISTRICT ENERGY?

Simply put, district energy is an economical,
convenient and sustainable way of providing buildings
with hot water, heating and air conditioning from a
central community heating and cooling facility.

Natural gas, or other fuel, is used to heat water in
a boiler. The hot water is then fed via a network of
underground, insulated pipes to buildings where it
passes through a heat exchanger and is used for
space heating or to warm tap water.

At the heart of a district heating and cooling network is
a Community Heating and Cooling Plant equipped with
a boiler and chillers.

In warmer months, hot water from the boiler is fed
into a chiller in order to produce cold water for air
conditioning.
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DISTRICT ENERGY
WHAT ARE THE BENEFITS OF DISTRICT ENERGY?

RELIABILITY, CONVENIENCE & COMFORT
•	Heating and cooling where and when you need it
• Individually controlled thermostats

WORRY-FREE OPERATION & MAINTENANCE
•	System operated and maintained by professionals

HEATING & COOLING
RELIABLE COMFORT

REDUCED FUEL COSTS

NO NEED FOR BUILDINGS TO HAVE
HEATING & AIR CONDITIONING
EQUIPMENT

LESS GREENHOUSE
GAS EMISSIONS

• Relief from volatile electricity and gas prices

• Frees up valuable real estate
• Avoidance of capital and maintenance costs

CONTRIBUTES TO A CLEANER
ENVIRONMENT
• Produces less greenhouse gas emissions
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DISTRICT ENERGY
WHAT TYPE OF BUILDINGS CAN CONNECT TO A
DISTRICT ENERGY SYSTEM?
INDUSTRIAL

• New and existing industrial facilities

INSTITUTIONAL

• Government facilities such as city hall, office
buildings, arenas, recreational facilities, etc.
• Educational institutions
• Health care facilities
• Houses of worship

COMMERCIAL

• Large commercial buildings such as retail stores,
theatres, office buildings, etc.
• Multi-building developments such as malls,
professional buildings, etc.

RESIDENTIAL

• Single-family dwellings
• Apartment buildings or condominiums with at least
three storeys
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DISTRICT ENERGY
CONTRIBUTING TO A HEALTHIER
ENVIRONMENT FOR YOU, YOUR
FAMILY AND YOUR COMMUNITY

District heating and cooling systems are extremely
efficient. Since they burn less fuel, greenhouse gas
emissions are reduced. In addition, the network can be
adapted to use alternative energies as heat sources
such as those generated by solar, bioenergy and
geothermal.

ATTRACTING BUSINESSES AND
JOBS TO THE GUELPH COMMUNITY
Although common in other parts of the world,
North American communities are only now
beginning to view the clean, economical,
reliable energy that can be provided by
a district energy system as a method of
attracting investment in their community.
Guelph is already rated as one of the most
livable communities in Canada.
By formalizing Guelph’s vision in the District
Energy Strategic Plan, we are supporting
Guelph’s Community Energy Initiative
and building an infrastructure, unique in
North America. This infrastructure will help
the community be more energy efficient,
dramatically improve the municipality’s
carbon footprint, and attract new residents,
businesses, jobs and investment to our
forward-thinking community.
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GALT DISTRICT ENERGY SYSTEM
HIGH-DENSITY INFILL SITE

The Guelph District Energy Strategic Plan identifies
ten areas of the City as candidates for the initial district
energy projects.
One of the first of two areas slated for development in
the near term is the Galt District Energy System
located in downtown Guelph.

The Guelph downtown core project is a high-density
infill site. A thermal energy plant located in the Sleeman
Centre, will provide heating and cooling for the Sleeman
Centre, another City-owned facility and other buildings
in the surrounding neighbourhood.

GALT DISTRICT ENERGY SYSTEM
GUELPH DOWNTOWN CORE
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Galt District Energy System
Guelph, Ontario

City Hall
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HANLON CREEK BUSINESS PARK
THE HANLON CREEK BUSINESS PARK IS A 675-ACRE,
MIXED USE, GREENFIELD SITE THAT IS EXPECTED TO
ATTRACT 10,000 JOBS BY 2031

When the Hanlon Creek Business Park was in the
concept state, City Planners included easements
for district energy piping. Meanwhile Guelph Hydro
ensured the electricity system could easily accept
energy generated by local renewable energy
facilities such as rooftop solar and accommodate
parking lots equipped with electric vehicle charging
stations.

HANLON CREEK
BUSINESS PARK

Two heat sources will serve this site. The first will be
an efficient combined heat and power unit located
within an industrial customer’s facility. This combined
heat and power plant will capture the waste heat
from an industrial process and use it to heat
boilers or drive chillers to provide heating and air
conditioning to clients of the district energy system.
The second will be a thermal energy plant located
in the west end of the new business park. This plant
will use natural gas to heat boilers or drive chillers to
provide hot water, steam or cold water for industrial
processes, heating and cooling to companies
locating in this new development.

This map has been simplified for marketing purposes.
For more details, please contact Guelph Economic Development
or visit: www.hanloncreek.com
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“We believe this strategy to invest in a more sustainable
energy infrastructure to benefit the community and the
environment will prove to be a competitive advantage that
will create long-term value for our community.”
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Foreword
The Community Energy Initiative of the City of Guelph calls for the development of a
comprehensive strategy for District Energy within the City of Guelph. This Report is a proposed
District Energy Strategy for the City covering the period from 2013 to 2041. It is the result of a
study conducted by a joint team with members from the City of Guelph, Envida Community
Energy Inc. and Garforth International llc. The study was commissioned by Envida Community
Energy Inc. and took place between January 2013 and May 2013.
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Executive Overview
Guelph’s internationally recognized Community Energy Initiative (CEI) sets out ambitious
greenhouse gas and energy reduction targets for the community to be achieved by 2031.
Currently, the energy required to heat and cool homes and buildings accounts for about half of
Guelph’s total energy use and is a major contributor to greenhouse gas emissions. In order to
achieve the targets set out in the CEI, it is necessary that the efficiency of the heating and
cooling of homes and buildings be greatly improved.
Around us, the Ontario government has made significant investments in renewable energy.
Looking forward, experts anticipate major changes will take place in energy and environmental
legislation, fuel availability, commodity pricing and alternative energy technologies. Clearly the
time is right for conventional energy strategy to make way for structurally new approaches.
This landmark document sets out a vision for Guelph as a prosperous, cleaner and healthier
community powered by a secure, reliable, affordable and sustainable district energy system
supplying at least 50 per cent of the heating needs of residents, as well as commercial,
institutional and industrial facilities. This district energy network would be practically invisible,
forming an integral part of the infrastructure of the city and installed with other basic networks
such as electricity, water and sewage.
The Guelph District Energy Strategic Plan provides background information on district energy
systems, benefits for individuals and communities and compelling examples of successful
district energy networks in operation in other cities.
The report then outlines how a community-wide district energy network in Guelph could grow
from a modest beginning with energy centres in two “high-priority” areas — downtown and the
Hanlon Creek Business Park—and evolve over the years with the addition of other “medium
priority” areas to form an interconnected grid capable of providing large portions of the city with
economical heating, cooling and domestic hot water.
The result would be a significant drop in energy use and greenhouse gas reductions, positioning
Guelph as one of the top energy performers in Canada, helping to combat climate change and
establishing the community as Canada’s District Energy Centre of Excellence.
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1 Community Energy Initiative
1.1

Background

The City of Guelph (City) approved its nationally recognized Community Energy Initiativei (CEI)
in 2007. This plan outlined a comprehensive roadmap to 2031 that ensured the City provided
clean and competitive energy services to a population expected to grow by 50% to 175,000.

Figure 1.1 Guelph Community Energy Plan

Through the implementation of the CEI, Guelph will create a healthy, reliable and sustainable
energy future by continually increasing the effectiveness of how the City uses and manages its
energy and water resources.
The CEI objectives support the following energy-related goals for the City:







Recognized as a location of choice for investment
Variety of reliable, competitive energy, water, and transport services will be available to
all
Energy use per capita and resulting greenhouse gas emissions will be less than the
current global average
Energy and water use per capita will be less than comparable Canadian cities
All publicly funded investments will visibly contribute to meeting CEI goals
By 2031, Guelph will use 50% less energy and reduce its greenhouse gas emissions by
60% per resident

To achieve these goals, the CEI outlined a comprehensive set of strategies that address all
aspects of energy use, distribution and supply:
Building Efficiency Exceeding Legal Minimums
Residents and building owners are actively encouraged to ensure all homes and buildings,
whether new or refurbished, are as efficient as is feasible.
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Energy Performance Labels on Property Transactions
Homeowners and building owners are encouraged to share recent energy performance of their
homes and buildings whenever they are sold or rented.
Transport Efficiency from Urban Design and Choices
The City will encourage transportation choices and design neighbourhoods such that energy
needed for personal and commercial transport will be greatly reduced.
Heat Recovery and Distribution
The large amounts of heat wasted in industrial processes, in buildings, and in generating power
will be systematically reduced and usefully distributed to consumers via a completely new
District Energy infrastructure.
Renewable Energy
Heat from biomass and electricity from solar photovoltaic (PV) will be deployed in large scale
across the City.
New Energy Services Supply Company
A new or restructured City-based energy services company will be established to implement
and deliver key parts of the CEI, including the provision of District Energy.

1.2

District Energy and Building Efficiency

The energy to heat homes and buildings accounts for about half of Guelph’s total energy use.
The CEI focusses on greatly improving the efficiency of both heat use and heat supply and
distribution. Heat is also a major contributor to greenhouse gas emissions. This is addressed in
the CEI with the following specific strategies.
The increased efficiency of homes and buildings will be sufficient to support all the growth of the
City by over 50% without the need for more total energy. Much of this energy would be for
heating and hot water.
The creation of a District Energy network in Guelph will ultimately allow the majority of the City
to be served with reliable, cost competitive and cleaner heating and hot water services. This will
also enable fuel choices that optimize cost, availability and environmental impact long into the
future.
At least 30% of Guelph’s anticipated total electricity requirements will be associated with
Combined Heat and Power (CHP) or other forms of local generation. Most of the heat produced
during the production of electricity will flow into the District Energy network to heat homes and
buildings.
Within fifteen years, at least a quarter of Guelph’s total energy requirement will be competitively
sourced from locally created renewable resources. A large portion of this will be heat generated
from local forestry and agricultural biomass and distributed via the District Energy network.
To capture the full economic, reliability and costs benefits of District Energy, all these elements
have to play together. Like the CEI as a whole, the District Energy Strategy should be seen as
a complete meal, not a buffet!
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1.3

CEI Strategies – District Energy and Efficiency

In the CEI, each of the strategies summarized in Section 1.2 is supported by specific
recommendations based on the overall energy and emission performance of the City. These
were used as the starting condition guidelines to develop the detailed District Energy Strategy
outlined in the rest of this report.
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2 District Energy
2.1

What is District Energy?

The main elements of a modern District Energy system are shown in Figure 2.1.

Figure 2.1 Typical Components of a Modern District Energy System

District Energy systems use a network of insulated pipes to deliver heating or cooling in the form
of hot or chilled water, from the place where the heating or cooling is generated, to homes,
buildings and industrial facilities. In the case of Guelph, the focus will be on developing a
comprehensive District Heating system. Each building is connected to the network with a
compact substation that replaces both the heating furnace and the hot water boiler. Like any
other energy supply, there is a meter at the substation that measures usage.
In industrial areas, the networked District Heating and Cooling may be complemented with other
networked utilities. The most common of these are processed steam and compressed air.
District Heating networks transport heat efficiently up to 30 kilometres from any single heat
source. When multiple heat sources are combined, networks can be hundreds of kilometres
long. This allows comprehensive services to be established across neighbourhoods, industrial
areas, entire cities and regions.
The District Energy system is typically run as a thermal utility by a company that operates all the
plants and networks, ensures service quality and manages the metering and billing of the
heating services.
The network allows for economies of scale since the generation of heat in a few larger plants is
more efficient than having thousands of boilers each heating their individual building. It also
enables valuable energy currently wasted in electricity generation and industrial processes to be
cheaply captured and delivered to other consumers.
The heating network enables a wide range of heat sources to be mixed together, many of which
have lower cost, lower emissions or add reliability to the overall heating supply. Initially in
Guelph, these will include gas-fired CHP units and high-efficiency gas boilers, both new and
existing. Over time, some mix of biomass heat sources, industrial waste heat, waste-to-energy,
solar thermal and geothermal heat pumps may be added.
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Networks can balance the supply and generation of heat both by time and location. The heat
demands change through the day in differing ways for residential, commercial, industrial and
public buildings. The heat network matches and manages these changing patterns, while also
ensuring the most efficient and lowest cost mix of heat sources are used. Seasonal patterns
can also be managed. As just one example, in the summer where the only heat demand is for
domestic hot water services, the excess low-cost heat capacity can be used to drive absorption
chilling plants to provide significant cooling services.
There are thousands of small, medium and large modern District Energy systems in place
across the world. They are growing in both size and number using well proven, highly reliable
technology.

2.2

Benefits

There are multiple benefits of District Energy to the community at large and individual users.
First and foremost, all successful systems provide high-quality heating and hot water services
with a high level of customer satisfaction. Customers also benefit from having less equipment
to maintain, and take up less space in their homes and buildings.

Figure 2.2 District Heating – Clean and Customer Friendly

ii

The ability to source heat from a mix of conventional, clean and renewable and waste sources
effectively creates a community level market for heat as indicated in Figure 2.3.
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Figure 2.3 District Heating - Combines Multiple Heat Sources

iii

This reduces price volatility and reliability through the fuel flexibility it creates. District Energy
creates sufficient scale for fuel options and technical options that would not be feasible in a
single building.
The large-scale demand for heat created by District Heating facilitates the effective use of CHP;
in turn the benefits that CHP then brings includes more efficient use of fuels than would be the
case with traditional electricity generation.
In addition, since most heat sources are local, more energy dollars circulate within the local
economy. Similarly, the design, construction, operation and expansion of the District Energy
network create high-quality local jobs.
From a long-term environmental standpoint, District Energy provides a pathway to the use of
100% renewable heating sources as indicated in Figure 2.4.
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Figure 2.4 District Heating – Pathway to 100% Renewable Heating

iv

Once a comprehensive heating distribution network is in place, heat sources can be
systematically replaced from those using fossil fuel to those using entirely renewable, low
carbon fuels.
In most cases, the District Energy company will either be owned or contracted by the City in
some way. As a result a portion of the profits from the heating services will flow into the public
coffers, benefitting all residents of the City, not just the direct heat customers.

2.3

Examples of Success

Before developing the detailed District Energy Strategy in Guelph, clearly successful District
Energy companies were benchmarked to gain insights into their organization, operation and
structure, and their results.
Success was defined as cities having District Energy services that:






At least 50% of the total heating and domestic hot water needs of the city are supplied
from district energy
Offer additional tailored energy services for a significant number of customers
Are growing into new developments and areas of the city
Are consistently profitable
Have customer satisfaction equal or better than the typical alternatives of either heating,
oil or natural gas

There are hundreds of cities meeting these criteria across Europe, and increasingly in Asia.
Mannheim and Copenhagen have been selected as examples here. Incidentally, they were also
used as benchmarks in the original Guelph Community Energy Initiative.
2.3.1

Municipal Energy Services – Example of Mannheim

Mannheim is an industrial city with about 315,000 residents, located in Germany about halfway
between Frankfurt and Stuttgart. Mannheim has slightly lower heating and cooling needs than
Guelph. In the 1980’s Mannheim made a strategic decision to invest in major expansion and
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modernization of a small downtown heating system. The municipal utility, MVVv, supplies
District Heating to the majority of the city, as shown in Figure 2.5

Figure 2.5 Mannheim District Heating – Service Coverage and Network

vi

The light grey areas in the picture on the left are served almost entirely by District Heating. In
the yellow areas heating is provided by natural gas. The brown areas are where industrial
customers are also served with process steam. The map on the right shows the approximately
500 km of District Heating network serving the city and surrounding neighbourhoods.
The heat sources that feed the network include waste heat recovery from a coal fired power
plant, biomass, waste-to-energy, natural gas boilers and CHP.
Over 80,000 homes and most non-residential buildings are customers. The network continues
to connect more customers in existing areas and to grow into neighbourhoods currently served
by gas. The growth is driven by customer preference for District Heating based on reliability,
cost and convenience reasons. In more recent years, cooling services have been added for
large institutional and commercial customers using on-site absorption chillers powered by the
heating network.
The city utility, MVV, serves the city with electricity, natural gas, water and sewer as well as
District Energy (heating, cooling and industrial steam). District Heating is usually its most
profitable product. MVV is 51% owned by the city of Mannheim, with the Mayor as the
Chairman of the Supervisory Boardvii . The balance is owned by private investors and individual
shareholders.
The shift from being a 100% city-owned utility to a Public/Private Partnership happened in the
late 1980’s as an entrepreneurial reaction to changes in European regulation. Over the
intervening years, MVV has not only significantly expanded its home-city activities, but is now a
partner in the energy systems of other cities and develops significant clean supply and industrial
services projects across Europe and the Middle East. A portion of the profits from this
diversification flows into the public finances of the City of Mannheim.
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From an environmental standpoint, Mannheim has a similar carbon footprint as Guelph, despite
having the vast majority of its electricity generated by coal. This is caused by the combination
of much higher levels of home, building and industrial efficiency, widespread use of District
Energy, and somewhat more efficient transport choices.
2.3.2

Municipal Energy Services – Example of Copenhagen

Copenhagen, including its suburbs, has a population of about 1.2 million and is part of a greater
metropolitan area of nearly 2 million residents. The winter climate is similar to Guelph, with a
somewhat cooler summer. During the oil crisis of 1973, Copenhagen strategically recognized it
was highly dependent on foreign energy sources and made a fundamental decision to make its
energy system more efficient and to diversify its energy sources.
District Energy was a major part of both the efficiency and fuel diversification strategy. Building
on an existing relatively small city centre steam based heating system; there has been a
systematic strategy to extend District Heating into the entire urban area.

Figure 2.6 Greater Copenhagen Area District Heating Coverage

Forty years later, the entire city, suburbs and many neighbouring communities are served by
one of the largest District Heating networks in the world. In the city itself, more than 98% of all
heating needs are served by a 1,500 km District Heating network with high levels of customer
satisfaction.
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Figure 2.7 Copenhagen District Heating Network

The red network is the downtown steam system that dates back to the 1920s. This part of the
network will be fully converted to a modern network by 2025. The blue lines are the hot water
piping networks added in the modern period and account for over 60% of the total deliveries.
The green lines are the transmission pipes which are co-owned with neighbouring communities
to link up the entire regional system.
Heat is supplied from a mix of biomass, natural gas boilers and CHP, municipal waste and coalfired CHP. Cooling services using a mix of electrical and heat driven absorption cooling is being
added to the downtown business district, further optimizing the year round use of the flexible
heat and power sources.
The system is operated by Copenhagen Energy AS which is wholly owned by the City of
Copenhagen. The regional transmission routes are 70% owned by the city. The District Energy
utility makes a positive contribution to the city’s budget.
From an economic development standpoint, the city’s District Energy strategy, combined with a
commitment to highly efficient transportation, buildings and neighbourhoods, has made
Copenhagen a recognized global center of excellence in low impact, competitive urban energy
systems, and home to globally successful, market leading companies in this field.
From an environmental standpoint, at about 3 metric tons / capita, Copenhagen boasts one of
the lowest carbon footprints of any major city in the world. This is despite 30% of the heating
still coming from coal fired sources. The vision is to aim for carbon neutrality by 2025; a goal
that would be a fantasy without the underlying District Energy infrastructure.
2.3.3

Municipal Energy Services – Example of North Vancouver

There are no cities in North America with modern District Energy systems that come close to
meeting 50% of a city’s heating or cooling needs. There are a very small number of cities that
are putting structures in place that could potentially achieve significant penetration. The city of
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North Vancouver, British Columbia, is oneviii.
relatively compact.

It has a population of about 50,000 and is

Starting in 2003, the city formed Lonsdale Energy Corporationix (LEC) to develop District
Heating starting on the city waterfront. Through slow but systematic expansion, LEC now
serves 2,700 apartments, a major hotel, and significant commercial and municipal properties in
a total of 42 buildings. Customer satisfaction is high and prices are competitive with
alternatives. In recent years, LEC has become a positive contributor to the city budget.
The three service areas that have been developed over the past decade are shown in Figure
2.8.

Figure 2.8 City of North Vancouver – District Heating Areas to 2012

The growth of the district heating service in each was supported by City by-laws that
encouraged new developments to connect. To further accelerate the growth of the district
energy system, North Vancouver recently passed a new by-law that requires connection to the
network for all new buildings anywhere in the city above a certain size.
LEC is expanding their system to meet the expected connections. At present the system is
operating in three separate networks with a goal to interconnect them in order to gain the
benefits of larger scale which is clearly visible in the two European examples.
Heat is supplied to the system using small, standardized neighbourhood gas-fired boiler plants
with high efficiencies and operating flexibility. As the network grows, the vision is to replace part
of the heat supply with lower carbon alternatives. Their key challenge is to accelerate the
connection of existing buildings to further gain the economic and environmental benefits of
larger scale.
The City of North Vancouver has gained significant recognition as a pioneer in bringing a
relatively successful municipal approach to deploying modern, cost-effective District Heating in
North America.
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3 Guelph Heating Needs
3.1

Efficiency of Homes and Buildings

Heating homes and buildings in Guelph in 2012 consumed about 25% of all energy used in the
City for all purposes, including transportation. Of the energy used in homes and buildings
alone, heating represents about 50%. Significantly increasing the efficiency of both existing
and new homes and buildings is one of the most important contributors to the CEI targets, and
will obviously have an over-proportional impact on heating.
Ontario has recognized the strategic importance of home and building efficiency. The most
recent Ontario Building Codes from 2012 (OBC) are the most stringent in the U.S. and Canada
relative to energy use. This will help improve the efficiency of new construction but has no
statutory impact on renovating existing buildings.
In developing the District Energy Strategy, the Team made the assumption that the City and the
wider community would successfully implement a comprehensive efficiency strategy for all
existing and new property. The assumptions that were incorporated into the estimation of the
heating needs are summarized in Table 3.1.
Time
New Construction
Residential
2013-15
2016-18
2019-28
2029-33
2034-41

Assumed Energy Performance

 OBC with an average 10% non-compliance
 OBC with full compliance encouraged by Energy Performance Labeling
 1.5% / year efficiency gain
 1.0% / year efficiency gain
 0.5% per / year efficiency gain
Commercial
2013-14  OBC with an average 10% non-compliance
(Non2015-17  OBC will full compliance encouraged by Energy Performance Labeling
Residential)
2018-27  1.5% / year efficiency gain
2028-32  1.0% / year efficiency gain
2033-41  0.5% per / year efficiency gain
Major Renovation (more than 50% of finished area)
Residential &
2013
 No improvement over 2012 Baseline (BL)
Commercial
2014-15  20% more efficient than Baseline
(Non2016-26  3.0% / year efficiency gain
Residential)
2017-36  1.5% / year efficiency gain
2036-41  1.0% per / year efficiency gain
Table 3.1 Energy Efficiency Evolution 2012 to 2013 Used to Estimate Heating Needs

The impact on the annual heating energy used per square metre for each major building type is
shown in Figure 3.1.
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Figure 3.1 Heating Energy Indexes 2012-2041 for Major Building Types

By 2041, new construction will be about 30% more heat efficient than today, which would bring
it roughly to the current level of A-rated German construction. Major renovation will be 50% to
60% more heat efficient than today’s average, obviously with the much higher starting point.
These assumptions are slightly less aggressive than the CEI and when benchmarked against
global experience, they are reasonably achievable. Purely from the perspective of the District
Energy Strategy, sufficient reserve capacity has been built into the design of the distribution
networks. This would be a business upside for the new District Energy company in the form of
additional revenues, but a downside for the City as it would delay meeting its larger CEI goals.

3.2

Guelph Heating Requirements

Using the efficiency assumptions outlined in Section 3.1 the total heating needs of the City were
modeled using the assumption that approximately 1.0% of the existing building stock would be
renovated annually, representing about a 100 year refresh cycle for the City as a whole. The
modeling was based on heating and cooling needs for Climate Zone 6a, based on the climate
averages for the Toronto area over the past 30 years.
Until a building is renovated it was assumed to be at the same efficiency as it is today. This is
unrealistic for any given building since it will clearly deteriorate. However, there will be
continuing small upgrades and renovations that fall outside the “major” category. These were
assumed to be a counterbalancing positive effect.
The following Figures 3.2 to 3.5 summarize the heating needs of property in the City from 2013
to 2041.
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Figure 3.2 Heating Needs 2013-2041: Un-renovated Existing Buildings

Figure 3.2 shows the reducing total need for heating in the shrinking pool of existing property
that does not get renovated over the next thirty years.

Renovated Existing Buildings

Figure 3.3 Heating Needs 2013-2041: Renovated Existing Buildings

Figure 3.3 shows the increasing total need for heating in the growing pool of existing property
that is renovated over the next thirty years. More efficient renovation significantly slows down
the increases.
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Figure 3.4 Heating Needs 2013-2041: New Buildings

Figure 3.4 shows the increasing total need for heating for all the new property, mostly
associated with the City’s 50% growth over the coming decades. This new pool of property will
be substantially more efficient than the existing buildings.

Figure 3.5 Heating Needs 2013-2041: All Buildings
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Figure 3.5 shows the total need for heating in Guelph. Despite a 50% growth in population,
most sectors heating needs increase much more modestly due to increasing efficiency. The one
exception is industry, reflecting the success of Guelph’s economic development strategies to
attract high-quality employment to the City.
The Table 3.2 summarizes this data in thermal Megawatt hours.
Sector
Residential
Commercial
Industrial
Institutional
Single Users
Total

2013
MWhth
778,000
267,000
592,000
170,000
32,000
1,839,000

2014
MWhth
793,000
273,000
607,000
172,000
36,000
1,881,000

2015
MWhth
787,000
272,000
607,000
173,000
35,000
1,874,000

2016
MWhth
788,000
275,000
610,000
173,000
35,000
1,881,000

2017
MWhth
791,000
276,000
614,000
175,000
36,000
1,892,000

2018
MWhth
796,000
279,000
620,000
175,000
35,000
1,905,000

2019
MWhth
788,000
280,000
624,000
177,000
36,000
1,905,000

2020
MWhth
790,000
282,000
628,000
177,000
36,000
1,913,000

Sector
Residential
Commercial
Industrial
Institutional
Single Users
Total

2021
MWhth
791,000
284,000
633,000
179,000
37,000
1,924,000

2022
MWhth
783,000
286,000
637,000
179,000
36,000
1,921,000

2023
MWhth
785,000
288,000
641,000
181,000
37,000
1,932,000

2024
MWhth
787,000
289,000
645,000
181,000
37,000
1,939,000

2025
MWhth
789,000
292,000
650,000
182,000
36,000
1,949,000

2030
MWhth
802,000
303,000
672,000
185,000
39,000
2,001,000

2035
MWhth
812,000
311,000
694,000
189,000
40,000
2,046,000

2040
MWhth
831,000
319,000
721,000
190,000
40,000
2,101,000

Table 3.2 Heating Needs by Sector in MWhth from 2013 to 2041

The single users are identified potential projects, which for modeling reasons were separated
out. The total heat demand of the City grows by 14% while the City as a whole grows 50%.
Again, the importance of a successful efficiency program cannot be overemphasized. While
not formally part of the District Energy Strategy analysis, an estimate of the heating value of
efficiency alone is about 650 MWhth in 2041. The total energy impact of efficiency is of course,
much greater when cooling, lighting and other uses of electricity are included.
The heating needs were modeled year by year for every parcel in the City. This pointed the
Team toward the current and future “hot spots” in the City shown in Figure 3.6.
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Figure 3.6 Areas of High Heating Intensity in kWhth/m2 2040

This map shows the areal heating intensity in kWhth/m2. The two industrial parks in the
northwest and southeast, the campus of the University of Guelph, and the Downtown are areas
with a high and growing heating demand.
Closer examination shows the growing heating importance of the growth nodes in the north,
south, west and east of the City. A key unknown remains the scope and speed of the new
developments around the Guelph Innovation District (GID).
The following two sections summarize the approach that was applied to each of these areas to
evaluate their potential heating needs and general suitability for District Heating.

3.3

Downtown Heating Requirements

The City’s current plan for the Downtownx calls for significant redevelopment and densification.
Figure 3.7 shows the changes in property mix from 2012 to 2041.
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Figure 3.7 Downtown Land-use Changes from 2012 to 2041

As the Downtown Plan is implemented, the area will become a somewhat denser mix of
commercial and institutional buildings, along with a significantly increased residential population.
These changes are reflected in the evolution of the heating demand shown in Figure 3.8
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Figure 3.8 Downtown Heating Intensity Maps Examples from 2012 to 2040

These maps show the heating intensity in the buildings within each parcel in kWhth/m2. The City
Downtown Planner and the Energy Modeler ensured the heating maps were consistent with the
Downtown Secondary Plan on a parcel basis. The changes are not immediately obvious in this
graphic overview and it is included to give the reader an idea of the process. At the level of the
source modeling, the migration of parcels from their current use to future uses and changes in
density is quantified on a year-by-year basis.
Table 3.3 summarizes the evolution of heat demand in MWhth by sector for a number of
milestone years.
Sector
Residential
Commercial
Industrial
Institutional
Total

2013
MWhth
64,000
32,000
5,000
4,000
105,000

2015
MWhth
66,000
34,000
5,000
4,000
109,000

2020
MWhth
61,000
34,000
5,000
4,000
104,000

2025
MWhth
54,000
35,000
7,000
4,000
100,000

2030
MWhth
60,000
37,000
6,000
5,000
108,000

2040
MWhth
65,000
41,000
6,000
5,000
117,000

Table 3.3 Downtown Heating Needs in MWhth from 2013 to 2040 by Sector

Overall, the relatively small area of the Downtown represents 6% of the total City heating needs.
Nearly all of the property falls into the District Energy company’s target customer categories.
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3.4

Hanlon Business Parks Heating and Cooling Requirements

The economic development approach of the City is a major factor in supporting Guelph’s growth
with high-quality sustainable employment and investment, much of it centered on the Hanlon
Creek area.
The availability of flexible, high-quality, reliable and low-emission utility services including
heating and cooling, in addition to the more usual electricity and natural gas, can be major
factors in attracting an industrial investor to a community. This multi-utility approach is very
common in industrial parks in Asia and Europe yet almost unknown in North America. It is not
uncommon for utilities to also include services like compressed air and industrial gases.
The CEI calls for the possible implementation of integrated energy services for industry to make
Guelph a more attractive investment destination. For that reason, in the Hanlon Creek area,
both the heating and cooling demand was evaluated for the areas that will be developed in the
coming decades.

Figure 3.9 Hanlon Business Parks – Cooling Maps from Baseline to 2040

These maps in Figure 3.9, show the cooling intensity within the buildings in each parcel in
kWhth/m2
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Figure 3.10 Hanlon Business Parks – Heating Maps from Baseline to 2040

These maps in Figure 3.10 show the heating intensity within the buildings in each parcel in
kWhth/m2. The following Table 3.4 summarizes the heating needs in in MWhth of the Hanlon
Business Parks from 2013 to 2040.
Sector
Residential
Commercial
Industrial
Sleeman
Total-heating

2013
MWhth
440
40
4,970
27,840
33,290

2014
MWhth

2015
MWhth

2016
MWhth

2017
MWhth

2018
MWhth

2019
MWhth

2020
MWhth

440
320
7,790
28,570
37,120

450
600
10,470
28,600
40,120

440
810
12,470
28,770
42,490

440
1,070
14,950
29,030
45,490

440
1,320
17,440
29,290
48,490

450
1,560
19,700
29,500
51,210

450
1,810
22,150
29,730
54,140

Sector
Residential
Commercial
Industrial
Sleeman
Total-heating

2021
MWhth
440
2,060
24,590
29,960
57,050

2022
MWhth
440
2,310
27,050
30,200
60,000

2023
MWhth
440
2,570
29,490
30,430
62,930

2024
MWhth
450
2,820
31,940
30,660
65,870

2025
MWhth
440
3,070
34,390
30,870
68,770

2030
MWhth
450
4,340
46,630
31,930
83,350

2035
MWhth
450
5,630
59,200
32,850
98,130

2040
MWhth
450
6,900
71,540
33,830
112,720

Table 3.4 Hanlon Business Parks Heating Needs in MWhth from 2013 to 2040 by Sector

Overall, the heating demands of the Hanlon Business Parks in 2041 will be comparable in scale
to the Downtown at about 6% of the City’s total.
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The following Table 3.5 summarizes the cooling needs of the Hanlon Business Parks in MWhth
from 2013 to 2040.
Sector
Industrial
Total-cooling

Sector
Industrial
Total-cooling

2013
MWhth

2014
MWhth

2015
MWhth

2016
MWhth

2017
MWhth

2018
MWhth

2019
MWhth

2020
MWhth

10,130
10,130

13,230
13,230

14,010
14,010

14,640
14,640

15,460
15,460

16,250
16,250

16,980
16,980

17,770
17,770

2021
MWhth
18,560
18,560

2022
MWhth
19,350
19,350

2023
MWhth
20,150
20,150

2024
MWhth
20,930
20,930

2025
MWhth
21,720
21,720

2030
MWhth
25,650
25,650

2035
MWhth
29,660
29,660

2040
MWhth
33,670
33,670

Table 3.5 Hanlon Business Parks Cooling Needs in MWhth from 2013 to 2040 by Sector
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4 The Changing Face of Energy
4.1

Energy Background

Uncertainties surrounding Guelph’s current and future energy use are significant in both scale
and number. They arise from a mix of major global influences, along with some that are specific
to North America, Canada and Ontario.
Rapid growth in energy demand from the so-called emerging economies of China, India, Brazil,
Mexico and Indonesia is reshaping the global energy markets. In 2010, for the first time in
modern history, energy use by emerging economies exceeded that of the major Organisation for
Economic Co-operation and Development (OECD) regions of North America, Europe, Japan
and Oceaniaxi. This gap will widen creating structural changes to the world’s energy market with
unpredictable long-term impacts on prices and supply.
The Fukushima nuclear accident in 2011 impacted nuclear electricity generation worldwide. For
example, Germany is shutting down all of its reactors; Japan is on track to close all but a few;
China is slowing down approval and construction of over a 100 planned units; and France is
facing a major decision over whether to continue with its near 100% commitment to nuclear
generation. In North America and the EU, permitting new reactors is slow and increasingly
unsuccessful. All told, this is driving a rapid increase in using natural gas as a generating fuel
and in refocusing national policies on efficiency and renewable electricity.
The impact of fossil fuels, mostly natural gas, coal and oil, on long-term climate patterns is
another major area of uncertainty. New legislation could place significant taxes or other costs
on greenhouse gas emissions. These are already in place in the EU, parts of the U.S. and
Canada, Australia and a growing list of other countries and regions around the worldxii. These
tend to push up demand for lower carbon fuels, predominantly natural gas, along with growing
the use of carbon free renewable supplies and accelerated efficiency. The Ontario Long-Term
Energy Planxiii (OLTEP) specifically states “Ontario will be ready for when North America moves
to greenhouse gas regulations”.
In North America, the rapid exploitation of new natural gas from shale has caused the lowest
prices in decades. While many see this as a new normal, there is a very real risk that public
concerns over the local impacts of shale gas could introduce legislation that radically changes
the cost structure or constrain supply. Even without this, low prices are accelerating demand,
even in non-traditional areas such as transportation, potentially creating price adjustments.
Closer to home there have been decades of under-investment in energy infrastructure in much
of North America, including Ontario. This raises the risk of substantial investment in the next
few decades as systems are brought to acceptable standards causing energy price increases.
This is recognized in OLTEP where it highlights “We will need to rebuild another 15,000 MW of
generating capacity over the next 20 years”. Combined with increasing weather uncertainty,
any investment delays increase the possibility that the reliability of supply of both gas and
electricity may be less certain in the future than it has been in the past.
Historically, national energy policies have tended to emphasize the oil, gas and electricity supply
systems, and largely ignored heat as a major energy form. Some countries are recognizing the
strategic importance of managing the generation, waste and distribution of heat. This is
apparent in the national heat plans and priorities of the EU, Korea and parts of China, among
others. In Ontario, heat has been the “neglected utility”, though there are some early signs that
this may change, largely caused by municipal pressure from cities like Guelph.
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This very brief summary of some major factors highlights the uncertainties that Guelph faces in
terms of future energy prices, impacts of legislation around climate change, and reliability and
quality of supply. It also highlights the potential that Guelph as to be a leader in shaping the
debate over managing thermal energy in the municipal environment.
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5 Strategy Process
5.1

Team

The District Energy Strategy was jointly developed by a Team that included members from City
staff, Guelph Hydro Inc. and specialist consultants. All critical decisions on detailed scope and
assumptions were made as a Team to ensure the final Strategy represents a joint set of
recommendations.
The Team was led by an executive manager from Envida Community Energy Inc. (Envida) who,
along with other staff from Envida and Guelph Hydro Inc., brought in-depth understanding of
local utility frameworks.
Members of the Team from the City of Guelph Planning Department who were familiar with the
detailed long-range City plans including the extensive redevelopment of the Downtown, ensured
the District Energy Strategy was aligned with the expected growth of the City. Participation by
the City of Guelph Community Energy Manager also ensured the Strategy was consistent with
the overall goals of the CEI.
The consulting members included experts from Denmark and Germany who were familiar with
the current technology, costs and practices in municipal District Energy and other integrated
municipal energy systems. The consulting team also included building science experts with the
familiarity with both North American and German building performance and construction
practices, ensuring that the estimates of heating and cooling demand represented a balanced
view between local and global construction practices.

5.2

Steps to Develop the Strategy

The District Energy Strategy was developed in a distinct series of steps outlined in this section,
with each critical step being reviewed and aligned by the entire Team. A key part of these stepby-step reviews was to ensure consistency with the intent and goals of the CEI.
Early on, the Team aligned around the services that the District Energy company would offer,
the high-potential target customer types, and the most likely areas of the City that would be
potential candidates for District Energy. This first phase drew heavily from the existing City
plans, the CEI, and some existing preliminary energy data. It also drew heavily on the local and
global expertise and experience of the Team.
The Low and Higher energy and carbon price cases already outlined in Section 4.3 were also
agreed upon at this early stage. Since these were critical for all stages of the District Energy
company’s business development, early alignment was crucial.
The growth in heating demand for the entire City was then modeled on a year-by-year basis
from the baseline year of 2012 to 2041. This was done for each of the approximately 30,000
land parcels that form the basis of the City land planning. Demand was estimated for the
multiple types of residential, non-residential and industrial buildings.
Detailed
computer
modeling was used to confirm and prioritize the areas that were initially selected as District
Energy candidates. The prioritization was into “High-Priority areas” and “Medium-Priority
areas”. The modeled estimates for each area were compared with the 2012 electricity and
natural gas metering made available by Guelph Hydro Electric Systems Inc. and Union Gas.
Where necessary, the model was adjusted to be aligned with the metering.

25

Guelph District Energy Strategic Plan
From this point, the ongoing analysis of the District Energy company’s Business Strategy
focused solely on the High-Priority areas.
The share of the heating needs in the now-confirmed High-Priority areas that could possibly be
served by District Energy was then estimated based on building types, the likely evolution of
City policy and support, and Team experience.
In the next step, the Team did a preliminary design of a District Heating network for the HighPriority areas, along with an estimate of the investments and the likely timeframe for installation.
The heating supply portfolio for each High-Priority area was now agreed upon based on the
growth of the demand, pre-existing Envida business initiatives in the area, and again, Team
experience. Wherever feasible, a strategic pathway to zero carbon emissions fuels was
included. The cost of installing and operating the supply portfolio was estimated.
The overall heating demand, District Heating and other sales, investments and costs for the
High-Priority areas were then loaded into a fully interactive Integration Workbook, which enables
the business performance to be evaluated. The Integration Workbook allows various scenarios
to be tested and their effect on the business results to be seen.
In the last step, the Team made strategic recommendations for each of the High-Priority areas,
along with an indication of the immediate next steps.
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6 Scope and Framing Goals
6.1

Scope

The overall scope for the development of the District Energy Strategy encompassed the
following:









6.2

District Heating would be offered by the District Energy company to targeted residential,
non-residential (i.e. commercial and institutional), and industrial customers
District Heating and District Cooling would only be offered by the District Energy
company to targeted industrial customers
Spot Cooling could be offered to any residential or non-residential customer on an adhoc basis and would not be systematically analyzed in this Strategy
Baseline would be the average of 2010/11/12 energy use to minimize weather effects
Strategy would cover the years from 2013 to 2041
Deliverable would be a Decision-Grade Strategic Plan to 2041 for a Guelph District
Energy Company
Preliminary approvals by Guelph Municipal Holdings Inc. and Envida Community Energy
Inc.
Strategy should both inform and align with wider City Planning and Energy Strategic
Initiatives

Framing Goals

The District Energy Strategy should meet all of the following goals:
Market Share
 Create a pathway to serve at least 50% of Guelph’s total heating needs
Financial Returns
 Must create long-term positive cash flows to the shareholder
 Be acceptable to the City and residents
Economic Development
 District Energy services must be attractive to inward investors
 Establish Guelph as Canada’s District Energy Centre of Excellence
Environmental
 Create pathway to reduced greenhouse gas from heating
 Contribute significantly to CEI biofuels goal
Supply Security
 Contribute significantly to CEI distributed CHP goal
 Increase City’s strategic fuel flexibility
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7 District Heating Customers
7.1

Target Customers

In the initial phases of developing a District Heating system, it is important to target customers
with relatively high total heating needs in their own buildings. The following categories will be
potential target clients for the District Energy company’s heating services.


Residential
o Apartment buildings with at least 3 storeys
o Any developments with at least 100 homes per hectare



Commercial
o Single large commercial buildings of at least 1,000 m2
o Any multi-building developments on a single site with a total finished area of at
least 10,000 m2



Institutional
o Federal, Provincial and City-owned buildings
o University of Guelph
o Guelph General Hospital
o Schools and Colleges



Industrial
o Both existing and new industrial customers will be potential targets for both
District Heating and on-site cooling services.

As District Heating infrastructure is established to serve relatively high heating density clients, it
becomes economically viable to add lower density users as long as they are within
approximately 200 metres of the District Heating infrastructure. A density factor of 5:1 is a good
rule of thumb. As the benchmark examples from Europe indicate, at a certain point it becomes
viable to include even relatively low-density single-family homes. In Guelph, these will not be a
target in the foreseeable future.

7.2

District Heating – Benefits

The overall benefits of City-wide District Heating at the community level were summarized
earlier in Section 2. There are also benefits to each of the target customer groups summarized
in the following Table 7.1.
Residents and Users

Building Operator
Building Owner
Property Developer











Benefits
Competitive heating costs
Less price volatility
High levels of reliability and comfort
Reduced maintenance costs
Simplified operation
More usable space
Reduced construction cost
Reduced investments in plant
More marketable or usable space
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Industrial User/Investor










Benefits
Frees investment for enhanced efficiency
Lower cost facility
Competitive heating and cooling costs
Low emissions contribute to company targets
Possibility to sell waste heat
Simplified operation
Reduced operating costs
Predictable long-term energy costs

Table 7.1 District Heating User, Owner, Developer and Investor Benefits
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8 District Energy Strategy
8.1

Target Areas

Initially, the Team identified 10 areas of the City as candidates for the initial development of the
District Energy Strategy. This was accomplished using systematic heat mapping, existing City
plans, local knowledge and Team experience from global District Energy systems. These areas
are shown in Figure 8.1.

Figure 8.1 High- and Medium-Priority Areas for District Energy

The majority of the current or future property in all the areas fell within the target customers’
categories. Each area was assessed and then classified as High or Medium Priority in terms of
attractiveness for District Energy.

8.2

Overview of Opportunity

The overview of the estimated District Heating potential in 2041 is summarized in Figure 8.2.
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Figure 8.2 Overview of District Heating Potential in 2041

The total heating demand will be slightly higher than today at 2,100 GWhth assuming the City
puts in place a range of measures to ensure 650 GWhth of heating efficiency is delivered. If this
is not the case, the District Heating opportunity increases.
The four High Priority areas represent 18% of the total heating demand, with at least 95% of
that demand meeting the target customer criteria. These are analyzed in depth in the balance
of this Strategy and are the recommended initial service areas for the District Energy company.
The six Medium Priority areas represent 27% of the City’s heating total, of which at least 90%
meets the target customer criteria. While these have been heat mapped in detail, they are not
included in the subsequent heat supply, economic and strategic analysis.
The remaining 57% of the City’s heating needs has been mapped by parcel, but not aggregated
into specific areas of opportunity. As an initial estimate 50% of this could meet the target
customer criteria, mostly from expansion from the High and Medium Priority areas or along the
growth corridors.

8.3

District Heating Distribution Network

Based on the heating demand analysis outlined in earlier in the report, over the coming
decades, a City-wide District Heating network will be established along the lines shown in
Figure 8.3.
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Figure 8.3 City-wide District Heating Network – 2041 Concept

This is a rendition of how a comprehensive network might look in about twenty to thirty years.
The initial focus would be on developing the heating services in the four High Priority areas:
Downtown, University of Guelph, Hanlon Business Parks and the Paisley/Imperial Growth Area.
To ensure major new developments in the Downtown will be able to get the benefits of District
Heating, the network will need to be put in place with the majority completed by between 2018
and 2020. The detailed timetable and sequence of installation will be adjusted to meet the
needs of specific developments and be coordinated with any other planned infrastructure
efforts. Installing new networks in existing built-up areas is a common practice around the
world, and can be done with minimal disturbance at predictable costs.
The Hanlon Business Parks’ network will initially focus on serving new industrial customers as
the south and west areas are developed. To have the immediate and multiple benefits of
District Heating and on-site cooling services available will be a major incentive for new
investors. Laying the network will be relatively simple as this is still largely a greenfield site.
The network will avoid the wetlands, and would also be completed by about 2018. Again the
final timing would be adjusted by the needs of specific customers.
Working in cooperation with the University, the District Energy company could invest in
upgrading the existing steam-based network to a more efficient hot water system to serve both
the University and ultimately expand into the neighbouring areas. The majority of network
improvements would be completed by 2018. This approach will free up significant resources for
the University to focus on their core academic and research missions.
The Paisley/Imperial Growth Area is currently home to the West End Community Centre. The
planned network would combine the Centre with the new retail areas, and expand to serve new
high-density residential developments. Timing will be driven by the phasing of major
developments, but the majority of this small network would also be put in place by 2018.
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Each network operation could have distinctive branding underlining the neighbourhood specific
nature of District Energy services. Table 8.1 suggests a possible naming convention.
Service Entity
Guelph District Energy Company
Galt District Energy System
Hanlon Creek District Energy System
Gryphon District Energy System
Paisley District Energy System

Service Territory
All District Heating areas in Guelph
Downtown
Hanlon Business Parks
University of Guelph and surroundings
Paisley-Imperial Growth Area

Table 8.1 High Priority District Energy Systems - Names and Service Territories

All of these areas have clear opportunities to extend their service beyond the boundaries
assumed in developing the Strategy. The experience from all the benchmarking cities is that
customers will demand expansion once a system is in place and the benefits become clear.
Once the High Priority areas are moving ahead, the District Energy company would develop a
detailed strategy and prioritization of expanding network services into other areas. The District
Heating network would be developed with the ultimate goal of linking these individual areas,
most likely along the planned growth corridors shown in the heavy yellow routes in Figure 8.3.

8.4

Heat Supply

An effective District Heating system requires reliable and cost effective sources of heat. The
mix of these sources will evolve over time as the networks grow and heat supply options
become available.
Heat will be supplied to the Galt DES in two major ways. The majority is likely to come from a
future Galt Thermal Energy Plant located in or near the core of the City.

Figure 8.4 Galt Thermal Energy Plant – Conceptual Rendering

This plant would have a combined heat and power (CHP) system serving an industrial customer
with power and providing high-quality, low-cost heat year round, sufficient to meet the base load
heat requirements of the entire Downtown. In the same plant, there would be two or three very
high-efficiency boilers used to provide additional heating needs for the whole Downtown in the
winter. It would be adjacent to public land, allowing for public access to an unsecured area of
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the building. It would be a good candidate for a co-located energy information and training
centre.
Heat would likely be brought to Downtown across the route of the Macdonell Road Bridge,
incidentally creating some early opportunities to add customers on the east of the river.
The second Downtown heat source would be for the District Energy company to take over the
operation of existing under-utilized boilers and efficiently share their capacity across the network
using the economies of scale made possible by the network.
The existing University steam boilers would continue to supply heat to the Gryphon DES for the
first years. Once the upgrade of the current steam network is completed, this creates a window
to add CHP, supplemented with boilers for the winter heating peaks. This will allow the District
Energy company to offer both heating and power services to the University and have reserve
heating capacity to serve new customers in the surrounding area.
The Hanlon Creek District Energy System would have two heat sources. The first would be
located within an industrial customer and be an efficient CHP unit. The second would be in a
new thermal plant on the west of the highway. Initially this would use gas-fired boilers.
The Paisley DES would have its heat sourced from the existing CHP unit in the West End
Community Centre, supplemented by peaking boilers.
In Section 2, the value of District Heating as a pathway to zero carbon fuels was highlighted.
The first step in this evolution in Guelph will be to start using biomass fuels in the Hanlon Creek
Thermal Plant within the first ten years to start the process of reducing fossil fuel use to heat
Guelph.
As the areas interlink, there will be more opportunities to remove less efficient heat sources and
continue the process of switching to a greater use of waste heat, geothermal heat or heat from
biofuels, or even a future municipal waste-to-energy facility. As a general rule, the more
comprehensive the network, the greater the possibilities are to reduce greenhouse gas
emissions.

8.5

Cooling Services

In the Hanlon Creek DES service area, all customers will have the possibility to be served with
cooling services by the District Energy company. How this cooling is supplied will be on a caseby-case basis.
In many cases, the District Energy company will operate conventional electrical chillers on or
near the customer’s site. These may be sized above what is needed from a single customer to
allow for service to adjacent users. Depending on the cooling needs of a particular customer
and the relative cost of heat in the summer, the District Energy company may use the District
Heating network to drive on-site or shared absorption chillers. On industrial sites, this is a
common scenario, since there are often significant amounts of waste process heat cheaply
available year round that can be transferred to the District Heating network.
In all other areas, the District Energy company will be prepared to structure cooling services to
meet the needs of an individual customer using some combination of electrical or absorption
chilling, as long as the individual economics are acceptable. This will be on an as needed basis
and has not been factored into the strategic financial assessment in the Strategy.
Looking at the benchmark cities, it is common to see cooling services grow to be networked in
targeted areas, most commonly industrial parks, research campuses, retail complexes, and
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downtown business districts. This is driven partly by customers’ need. An equal driver is the
fact that a city-wide District Heating system has a portfolio of low-cost heat available year round,
improving the economic and environmental benefits of using this heat for summer cooling. This
would have many positive benefits for Guelph in the long-term, underlining the potential value of
offering selected cooling services early on.
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9 District Energy Implementation
The widespread supply of District Heating along with other thermal services will have major
impacts on the City of Guelph, most of which have been touched on in the preceding pages.
This section summarizes how the various outcomes affect the community.

9.1

What District Energy Means to Me as a Customer







9.2

Heating will be as controllable and comfortable as anything used today
Prices will be competitive and less volatile than natural gas
In the longer term, District Heating prices will be less costly than the alternatives
There is no boiler or furnace to maintain, adding convenience and cutting costs
Invoices will be based on metered consumption and have a familiar structure and
payment options
The probability of losing heating due to individual boiler failure is much higher than the
probability of the District Heating network failing, creating improved reliability of service

What District Energy Means in My Neighbourhood






Some modest disturbance lasting a few days when heating pipes are laid in or beside
streets
Scheduled pipe laying could potentially create an opportunity for necessary resurfacing
and other neighbourhood improvements
Once District Heating network pipes are laid, any existing building within a reasonable
distance can be connected …even single family homes
Highly efficient, distributed thermal energy centres are unobtrusive and quiet, and often
double as educational or public art opportunities
All District Energy network infrastructure is invisible
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Appendix A – Glossary
The following is a summary of selected terms and abbreviations used in this report. In some
cases, terms are defined in the body of the text and may not be repeated here.
Term
ASHRAE
Baseline

Biomass

Building Code
Building Standard
Built Infrastructure
Cap and Trade

Carbon Dioxide

Carbon Dioxide Equivalent

Carbon Footprint
Carbon Tax
CEI
CHP
City of Guelph or City
Clean and Renewable
Energy
CO2
CO2e
Coefficient of Performance

Combined Heat and
Power

Commercial Buildings

Definition
The American Society of Heating, Refrigerating and Air-Conditioning
Engineers, Inc.
Estimation of the present energy use, greenhouse gas emissions, and the
prevailing conditions affecting them. In this report the average of 2010,
2011 and 2013 was used.
Vegetation such as wood, agricultural or animal waste, catering waste or
landfill gas, etc. used as a fuel. Suitably separated municipal waste falls
into this category
Legally required construction practices
Voluntary construction practices, generally exceeding code requirements.
General term referring to all the residential and non-residential buildings in
Guelph
Regulatory approach to reduce greenhouse gas and other emissions. The
Cap is the maximum permitted emissions. An emitter who emits less than
the Cap can sell the difference to an emitter who is exceeding their Cap.
The price is set by the supply and demand needs in a free market
The most common form of greenhouse gas. Over 70% of man-made
greenhouse gas emissions are from the use of fossil fuels (oil, gas, coal)
and are in the form of Carbon-dioxide
Where “e” is used to denote the term “equivalent”: Greenhouse effect of
the other five greenhouse gases identified in the Kyoto Treaty expressed
in equivalents of carbon dioxide. This unit of measure is used to allow the
addition of or the comparison between gases that have different global
warming potentials (GWPs). Since many greenhouse gases (greenhouse
gases) exist and their GWPs vary, the emissions are added in a common
unit, CO2e. To express greenhouse gas emissions in units of CO2e, the
quantity of a given GHG (expressed in units of mass) is multiplied by its
GWP
General term of the amount or intensity of greenhouse emissions caused
by a building, city, vehicle or individual
Regulatory approach to reduce greenhouse gas emissions by taxing the
carbon content of fossil fuels
See “Community Energy Initiative”
See “Combined Heat and Power”
All buildings and entities inside the City of Guelph boundaries
This phrase is used to indicate some combination of renewable energy
and Combined Heat & Power (CHP) energy sources
See “Carbon dioxide”
See “Carbon dioxide equivalent”
The efficiency with which a device converts energy from one form to
another. In this report used for boilers (gas to heating); compressor
chillers (electricity to cooling) and absorption chillers (heat to cooling)
Generating electricity in such a way that most of the heat produced is
usefully used. A common definition is that an average minimum overall
fuel efficiency of 70% is expected. Peak efficiency would typically exceed
90%. Also known as cogeneration
Non-residential buildings; usually owned or operated by for-profit entities.
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Community Energy
Initiative
Compact Station
Cooling Needs
COP
District Cooling
District Energy

District Heating
EIA
Electrical Conversion
Losses
Emission trading
Emissions
Emissions Index

EN 13941
EN 253
Energy Performance Label

EnergyPlus
Envida
EPL
EU
EV
Fossil Fuels

GDP
Geothermal systems (low
temperature)
German A-rated Building

GHESI
GHG
GHI
GMHI
Greenhouse Gases

Energy strategy for the City of Guelph approved in 2007 – formerly known
as “Community Energy Plan”
Alternative term for “sub-station”
Cooling requirements of a property irrespective of how that cooling is
supplied
See “Coefficient of Performance”
Cooling services delivered via District Energy systems
Networks that deliver heating or cooling to energy consumers carried
through the medium of chilled or hot water. Heating and cooling is
transferred to the home or buildings via a heat exchanger. Earlier systems
used steam and if this is being referred to it will be made clear by the
context
Heat services delivered via District Energy systems
See “US Energy Information Agency”
The difference between the energy values of the fuel used to make
electricity and the energy value of the electricity itself
Alternative usage for “Cap and Trade”
Used throughout to refer to greenhouse gas emissions only
Greenhouse gas emission caused by the use of electricity and fuels. In
this report applies to electricity, natural gas and biomass, expressed in
kilograms of carbon-dioxide equivalent per megawatt hour
European standards for installing District Energy piping systems
European standards for District Energy piping systems material
Certificate showing how much energy a home or building actually used in
the recent past compared to similar structures in Ontario. Voluntarily
available whenever a home or building is sold or rented, or displayed in
buildings used regularly by the public
Software used to estimate the heating, cooling, lighting, hot water and
other electricity requirements of different types of buildings
Envida Community Energy Inc. - Affiliate of Guelph Hydro Inc. offering
deregulated energy services
See “Energy Performance Label”
European Union
Electric Vehicle
Combustible material obtained from below ground and formed during a
geological event. For purposes of this report, examples of such fuels
include coal, oil and natural gas
See “Gross Domestic Product”
Systems that use the relatively constant temperature of the ground starting
about 6 to 10 feet below ground to cool buildings in summer and heat
them in winter
German new or renovated construction that exceeds local codes and has
an EPL A-Rating for energy performance. This is about 20% of the current
(2013) market in Germany
See “Guelph Hydro Electric Systems Inc. “
See “Greenhouse Gases”
See “Guelph Hydro Inc.”
See “Guelph Municipal Holding Inc.”
A greenhouse gas absorbs and radiates heat in the lower atmosphere that
otherwise would be lost in space. The main greenhouse gases are carbon
dioxide (CO2), methane (CH4), chlorofluorocarbons (CFCs) and nitrous
oxide (N20), sulphur hexafluoride (SF6), hydrofluorocarbons (HFC) and
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Grid
Gross Domestic Product
Guelph Hydro Electric
Systems Inc.
Guelph Hydro Inc.
Guelph Municipal Holding
Inc.
GW / GW el / GW th
GWh / GWhel / GWhth
Heat Only Boilers
Heating Degree
Days

Heating Needs
High Priority Areas
HOB
IEMP

Industrial
Buildings/Facilities
Institutional Buildings

Integration Workbook
Internal Rate of
Return
IRR
Kilometre
Kilowatt-hour
km
kW / kW el / kW th
KWh
kWh / kWhel / kWhth
m

2

perfluorinated carbons (PFC). The most abundant greenhouse gas is
carbon dioxide (CO2)
Distribution system for electricity
The total value of goods and services produced by a country during a
given time period, most commonly a year
Affiliate of Guelph Hydro Inc. offering regulated electricity distribution
services
City-owned company responsible for regulated electricity distribution
through GHESI and deregulated energy services through Envida
Holding company formed by the City and chaired by the Mayor that has
GHI as an affiliate, and in future, other municipally controlled companies
including the District Energy company
Gigawatt / Gigawatt electrical / Gigawatt thermal : 1,000 megawattscapacity related to the use or supply of the relevant energy form
Gigawatt-hour / Gigawatt-hour electrical / Gigawatt-hour thermal : 1,000
megawatt-hour of the use or supply of the relevant energy form
Boilers that supply hot water only, as opposed to either steam or CHP
A measure of how cold a location was over a period, relative to a base
temperature. For this report, the base temperature is 65°F and the period
is one year. If the daily average temperature is below the base
temperature, the number of heating degree-days for that day is the
difference between the two temperatures
Heating requirements of a property irrespective of how that heating is
supplied
Areas of the City recommended for immediate inclusion in the District
Heating system and analyzed in depth
See “Heat Only Boilers”
Integrated Energy Master Plan – A comprehensive plan defining the
energy efficiency of construction, energy distribution and energy supply to
achieve agreed economic, environmental and other goals. Typically an
IEMP would cover at least 15 years into the future and would apply to
large developments, campuses or neighbourhoods
Structures used for industrial manufacturing.
Non-residential buildings generally owned by public administration,
education, public or private healthcare facilities and other not-for-profit
entities
Analysis tool use to consolidate and manipulate all data associated with
the Strategy
The discount rate at which the present value of all future cash flow is equal
to the initial investment, or in other words the rate at which an investment
breaks even. The MS Excel IRR function was used in this report
See “Internal Rate of Return”
Distance measure of 1,000 metres
A unit of electrical energy universally used as the basic billing unit and
equals the use of one thousand watts of electrical energy in one hour
See “kilometre”
kilowatt / kilowatt electrical / kilowatt thermal : 1,000 watts-capacity related
to the use or supply of the relevant energy form
See “Kilowatt-hour”
kilowatt -hour / kilowatt -hour electrical / kilowatt -hour thermal : 1,000
watt-hour of the use or supply of the relevant energy form
See “square metre”
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Medium Priority Areas
Megawatt

Megawatt- electrical
Megawatt- thermal

Megawatt-hour

Megawatt-hour electrical
Megawatt-hour-thermal

Metric Ton
mt
MW
MW el
MWh
MWhel
MWhth
MW th
Net Present Value

Network
“NEWCO”
NGOs
Non-Residential Buildings
NPV
OBC
OECD
OLTEP
Ontario Building Code
Ontario Long-Term Energy
Plan
P&L
Parcel
Per Capita
Profit and Loss Statement
PV
Renewable Energy

Areas of the City recommended for medium-term inclusion in the District
Heating system
An energy source (or sink) of any kind with the capacity to continuously
create (or need) up to the equivalent of one megawatt of electricity. Used
in this report for natural gas or where the energy form context is clear
An electricity source (or sink) with the capacity to continuously create (or
need) up to one megawatt
A thermal source (or sink) of any kind with the capacity to continuously
create (or need) up to the equivalent of one megawatt of electricity. Used
in this report mostly for heating and cooling
A unit of energy in any form with the same energy content as one
megawatt-hour of electricity. Used in this report for natural gas or where
the energy form context is clear
A unit of electrical energy equal to the use of one million watts of electrical
energy in one hour
A unit of thermal energy with the same energy content as one megawatthour of electricity. Used for standardized comparison of different forms of
energy – in this report mostly heating and cooling
Unit of weight equal to 1,000 kilograms. Often used in this report as a
measure of greenhouse gas emissions. 1 mt = 1.102 US ton (or short ton)
See “Metric Ton”
See “Megawatt”
See “Megawatt- electrical”
See “Megawatt-hour”
See “Megawatt-hour electrical”
See “Megawatt-hour thermal”
See “Megawatt- thermal”
Present value of the sum of all future positive and negative cash flows
discounted by a selected discount rate. The MS Excel NPV function was
used in this report
Distribution system for heating, cooling or natural gas
Possible future legal entity that will supply District Heating and Cooling
Non-governmental organizations
All buildings not used for housing or industrial manufacturing
See “Net Present Value”
See “Ontario Building Code”
Organization for Economic Cooperation and Development
See “Ontario Long-Term Energy Plan”
Statutory building code for all new construction in Ontario, including within
Guelph
Provincial Plan related to the supply of electricity in Ontario to 2031
See “Profit and Loss Statement”
Smallest area of land used by the City for land-use and other purposes.
For each person in the registered population of the City, generally referred
to as a resident
District Energy company’s expected year-by-year financial performance
from sales to earnings after taxes
See “Solar Photovoltaic Systems”
Energy generated from sources other than fossil fuels, most commonly
sun, wind, water and various animal and plant derived (biomass) fuels.
These create the least greenhouse gases in operation
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Residential Buildings
Return on Net Assets
RPS
Smart Meters

Solar Photovoltaic
Systems
Square Metre
Standard Offer
Programme
Strategy
Sub-station
Sustainability
Thermal Utility
US Energy Information
Agency

All buildings predominantly used for housing
Financial return expressed as the percentage of earnings after taxes
relative to District Energy company’s net assets
Renewable Portfolio Standard
Energy meters (heat/electricity/cooling/gas) capable of gathering energy
use patterns, applying different tariffs depending on time of day and use
level, and capable of being integrated into wider information and control
systems
Systems that directly convert sunlight into electricity either for use locally
or for delivery to the wider grid
Measure used throughout for finished floor area of homes or buildings.
Provincial incentive programmes for clean and renewable energy supply
and energy efficiency
Used capitalized throughout to refer to “Guelph District Energy Strategy”
Device to connect a District Heating or cooling network to a building.
Includes a heat exchanger and heat/cooling meter
Meeting the needs of the present generation without compromising the
ability of future generations to meet their own needs
Entity that delivers heating or cooling services to multiple customers.
Agency of the U.S. Department of Energy responsible for maintaining
energy statistics for the United States
Table A.1 Terms and Abbreviations
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Appendix B – Energy Performance Labeling
Summary:
The Guelph CEI calls for the widespread voluntary use of Energy Performance Labels in the
real-estate market in Guelph. Energy Performance Labels create market transparency over the
current and ongoing energy use of buildings by encouraging the voluntary availability of Energy
Performance Labels on all real estate transactions. The labels will be prominently displayed in
buildings frequently used by the public to both inform and educate.
Background
An Energy Performance Label (EPL) summarizes a home’s or building’s recent energy and
Greenhouse gas performance, reflecting both site and source energy use. The EPLs compare
the property’s actual energy performance to comparable buildings and ideally the CEI goals.
EPLs for homes and buildings can be considered similar to a “litres per 100km” fuel efficiency
rating for vehicles. While imprecise and highly dependent on user behaviour, it is, nonetheless
useful as a performance indicator.
The CEI recommended that the City, Public Schools, University, Churches and similar
institutions, and other major property owners and opinion leaders, led by example and post
EPLs in their buildings.
Energy Performance Labels should be posted in buildings used regularly by the public to both
inform and educate about their actual energy and greenhouse gas performance. Voluntary
EPLs should be available to prospective buyers or renters as a mechanism to factor in energy
efficiency as an element in making final decisions on property choices.
Experience shows that where EPLs have been adopted there is a steady improvement in
energy efficiency, often exceeding local codes or targets. Following successful voluntary trials in
Denmark and Germany, the European Union made EPLs mandatory beginning in 2007 for all
properties. This was a requirement under the 2001 Energy Performance in Buildings Directive,
which has been subsequently updated and strengthened in 2010xiv.
The availability of EPLs in real estate transactions is an accepted practice, and is increasingly
required by real-estate financing institutions as a required document for finance approval. It is
also becoming a common feature of real-estate advertising. In Canada there is a movement to
encourage labels for buildings using formats similar to the familiar EnerGuide widely used for
appliances. Figure B.1 shows some examples currently being used in Canada.
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Figure B.1 Examples of Canadian Energy Performance Labels for Homes.

In the U.S., ASHRAE, Resnet and DOE are supporting voluntary labeling program on a national
basis. The CEI did not recommend any particular EPL format. That decision will be part of
subsequent implementation planning for the CEI Efficiency programmes. Other examples from
Germany, the UK and the U.S. are shown in Figure B.2.

Figure B.2 Energy Performance Labeling Examples

A study has been recently completed summarizing the EPL experience in all the EU member
states at the end of 2010xv. The ASHRAE Building Energy Quotientxvi labeling initiative is at an
earlier stage. It reflects many aspects of the EU program and is mainly focused on nonresidential buildings. Resnetxvii has a comparable initiative for homes.
Whatever the final decision on format, the EPL should meet the following criteria:




Be intuitive in terms of higher or lower performance
Communicate clearly the energy and greenhouse
numerical/quantitative terms
Compare the performance against peer properties
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Provide recommendations for cost-effective energy performance
Have low cost to implement
Be made available on request to buyers and renters
Include a credible rectification guarantee if actual performance falls short

An effective, voluntary EPL program needs the engagement of many stakeholders to:







Provide information and education to residents, realtors, mortgage lenders, property
developers and builders about the benefits of EPLs;
Ensure consistency with City-recommended voluntary EPL guidelines for both new and
existing properties;
Commit all city-owned buildings to publicly post EPLs;
Seek out early adopters including property owners, developers, builders and property
renters;
Incorporate EPLs in all Scale Projects and neighborhood energy plans; and
Offer Guelph as a provincial or national pilot, both to attract incentives and to gain
possible regulatory exemptions.
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