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Executive Summary

The phenomenon of climate change and reducing greenhouse gas (GHG) emissions
has long been a priority for the City of Cambridge (the City). Since 2013, the City has
reported on its GHG emissions under the Federation of Canadian Municipalities (FCM)
Partners for Climate Protection (PCP) Program and provincial regulations. The City’s
first GHG Reduction (Energy Management) Plan was prepared in 2013, and it was
updated in 2014 to include new regulatory requirements at the time. The GHG reduction
target set in the 2013 and 2014 plan was to reduce GHG emissions by 6% below 2009
levels by the end of 2019.
In 2018, the City’s corporate energy consumption was 151,982 GJ which corresponds
to 5,729 tonnes of carbon dioxide equivalent (tCO2e). These GHG emissions were the
direct result of the provision of key services and facilities by the City to the community,
which include buildings, fleet, equipment, wastewater pumping, streetlighting, and solid
waste. This is a decrease in GHG emissions of 23% from the initial baseline year
(2009), and a 3% increase from the 2017 reporting year. The 2019 GHG emission
inventory was not available at the time of preparing this report; however, it is anticipated
that the initial GHG reduction target of 6% below 2009 levels by the end of 2019 was
achieved.
To substantially reduce the risks and effects of climate change, scientists and policy
makers have come to the agreement that global society must stabilize and reduce GHG
emissions to levels to limit global temperatures from rising beyond 1.5°C over the next
30 years. This translates to reducing GHG emissions by 50% by 2030 and more than
80% by 2050.1 If the current global GHG emissions trajectory continues, scientists
estimate that global temperatures could rise by 4 to 6°C this century, resulting in
irreversible environmental, social and climatic changes, and result in economic losses
ranging from 5% to 20% of global Gross Domestic Product (GDP) annually.2
As centers of communication, commerce, and culture, cities play an important role in
the reduction of GHG emissions and the impacts that climate change can have on a
community. On this basis, the City has set its new corporate GHG emission reduction
target to be 80% below 2010 GHG levels by 2050, which also aligns with the Region of
Waterloo’s community-level GHG reduction target. The objective of this corporate
Energy Conservation & Demand Management (ECDM) Plan is to move the City closer
to its ambitious GHG emission reduction target by establishing initiatives that build
https://report.ipcc.ch/sr15/pdf/sr15_spm_final.pdf
http://mudancasclimaticas.cptec.inpe.br/~rmclima/pdfs/destaques/
sternreview_report_complete.pdf
1
2
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momentum and lay the groundwork for deeper energy and GHG emissions reduction
actions to be implemented post-2025. The ECDM Plan also meets the requirements of
the Ontario Regulation 507/18 Broader Public Sector: Energy Reporting and
Conservation and Demand Management Plans (O. Reg. 507/18, formerly O. Reg.
397/11) and the FCM PCP Program.
Other than the Federal carbon levy on fossil fuels, there has been little direct cost to the
City for emitting GHG emissions to the atmosphere. However, even accounting for fuel
savings, the current price of carbon is oftentimes too low to shift the business case
away from typical ‘like for like’ replacements towards low- or no-carbon technologies
that have a lower or negative return on investment. To encourage the adoption of lowand no-emission technologies, an internal cost of carbon (ICC) scheme is
recommended as part of all capital project assessments.
This ECDM Plan was based on corporate energy and GHG emissions available for the
most current year (2018), trends over the past ten years, as well as anticipated growth
to 2050. The ECDM Plan predicts that if no further action is taken to reduce energy and
GHG emissions, the City’s GHG emissions are projected to remain consistent with 2018
levels by 2050 which represents a reduction of 22% below 2010 levels. Should the
proposed list of initiatives be implemented, it is estimated that the City could avoid the
release of nearly 3,300 tCO2e in 2050 - a reduction of 67% compared to 2010 levels.
The ECDM Plan forecast estimates that the procurement of renewable natural gas
(RNG) and carbon offsets would need to be used to achieve the 80% reduction in GHG
emissions by 2050.
Table ES-1 provides a summary of the estimated interim GHG emissions reductions
which would be achieved with implementation of the GHG reduction initiatives as well
as utilizing renewable natural gas and purchasing GHG offsets.
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Table ES-1: Summary of Estimated GHG Emissions Reduction
Year Ended

2025

2030

2040

2050

Reductions Associated with RNG & Offsets
(tCO2e)

1,303

1,583

1,612

1,063

Buildings & Facilities Emissions Reductions
(tCO2e)

616

684

1,356

2,029

On & Off-Road Vehicles & Equipment
Emissions Reductions (tCO2e)

165

119

620

1,095

Solid Waste Emissions Reductions (tCO2e)

107

112

124

137

Sewage Pumping Emissions Reductions
(tCO2e)

5

5

5

5

Streetlight Emissions Reductions (tCO2e)

-

-

-

-

Remaining GHG Emissions (tCO2e)

4,162

3,467

1,908

1,357

Change from 2010 Base Year

-43%

-53%

-74%

-81%

Notes:
2010 Base Year = 7,313 tCO2e
Presented in order of GHG reduction potential.
The identification of initiatives for incorporation into the ECDM Plan was accomplished
through a combination of staff engagement, a best-in-class review of other
municipalities, and input from internal and external subject matter experts. The
proposed initiatives are summarized in Table ES-2. The priority initiatives for 2021 are
listed below.
•
•
•
•
•
•
•

C8: Establish Dedicated Sustainability Planning Resources
F2: Develop a Low-Carbon Fleet Master Plan
B4: Implement Energy Audit Recommendations
B2: Complete Building & Facility Utilization Assessments
C5: Develop a Corporate Energy Savings Policy and Terms of Reference
C7: Develop an Internal Cost of Carbon Policy
F1: Conduct Fleet Data Analysis with Sustainability Focus

The City’s 2018 energy expenditures including electricity, natural gas, diesel, gasoline,
and propane was $4.6 million. It is anticipated over the next 10 years that the average
cost of energy will increase by 2-3% per year, from which a large portion can be
mitigated through the savings achieved by initiatives recommended in the ECDM Plan.
It is estimated that the recommended initiatives could result an accumulated energy
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savings of $44 million in energy costs (or on average over $1.5 million per year) if the
recommended initiatives are implemented immediately and the energy reductions
achieved. However, implementing the GHG reduction initiatives will require significant
investment of staff resources as well as capital costs and operating budgets. High-level
estimates of necessary staff resources and capital costs are provided in Table ES-2 and
would need to be considered as part of annual and longer-term budget forecasting.
Photo 1:

New Cambridge City Hall is a LEED® Gold Certified Building
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Table ES-2: Summary of ECDM Plan Initiatives
Initiative

Description

Reduction Potential

Estimated Cost /
Effort

Priority

Responsibility

Indicators

Buildings & Facilities
B1: Update Green Building
Policy and Technical
Standards

Update Green Building Policy and
associated technical standards to
require that all newly constructed and
deeply renovated buildings undergo a
net-zero and alternative energy
evaluation as part of the design
process and require that the life cycle
cost and return considerations for
reducing GHG emissions be
presented to Council.

Supportive Initiative

• Staff Time (0.5 fulltime equivalent
(FTE))
OR
• Consultant Time
($30,000-$50,000)

Complete by end of • Sustainable Design &
2025
Development
• Corporate Enterprise

• Policy and technical
standards are completed
and approved

B2: Complete Building &
Facility Utilization
Assessments

Review service delivery requirements
and needs with consideration to
facility operational demands with the
objectives of identifying operational
and service delivery efficiencies.

Supportive Initiative

• Staff Time (0.5 FTE) Complete by end of • Sustainable Design &
2022
Development
OR
• Consultant
($50,000)

• Energy Use and Intensity
(GJ and GJ/m2)
• GHG Emissions and GHG
Intensity (tCO2e and
tCO2e/m2)
• Energy Cost Intensity
($/m2)
• Operating Hours
• Space Utilization Index

B3: Develop
De-Carbonization Plan for
Buildings & Facilities

Utilizing building condition
assessments, develop a unifying
de-carbonization plan for each major
City building and facility. Decarbonizing existing buildings will
require deep energy retrofits that
upgrade or replace equipment and
building envelopes (e.g., roof, walls,
windows) to achieve large energy and
GHG emission reductions.

40-60% Building /
Facility Natural Gas
Energy Reduction
Increase in 10-15% in
Building / Facility
Electricity Energy

Complete by end of • Sustainable Design &
• Staff Time (1 FTE)
2025
Development
OR
• Corporate Enterprise
• Consultant Time (to
be determined)
• 30-40% Premium on
Retrofit Construction
Cost ($/ft2)

• Energy Use and Intensity
(GJ and GJ/m2)
• GHG Emissions and GHG
Intensity (tCO2e and
tCO2e/m2)
• Energy Cost Intensity
($/m2)

B4: Implement Energy Audit
Recommendations

Implement the outstanding
recommendations presented in the
previously completed facility energy
audits. Leverage external funding
opportunities to implement energy

15-19% Building /
Facility Natural Gas
Energy Reduction
10-14% Building /
Facility Electricity
Energy Reduction

• ~$3 Million
• Staff Time (1 FTE)

Complete by end of • Sustainable Design &
2022
Development

• Energy Use and Intensity
(GJ and GJ/m2)
• GHG Emissions and GHG
Intensity (tCO2e and
tCO2e/m2)
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Initiative

Description

Reduction Potential

Estimated Cost /
Effort

Priority

Responsibility

Indicators
• Energy Cost Intensity
($/m2)

reduction initiatives with longer
payback periods.
B5: Implement a Building
Commissioning Program

Prepare and implement a building
commissioning and ongoing
commissioning plan.

Supportive Initiative
(Maintains Energy
Reductions)

• Staff Time
(0.25 FTE)

Complete by end of • Sustainable Design &
2025
Development

• Energy Use and Intensity
(GJ and GJ/m2)
• GHG Emissions and GHG
Intensity (tCO2e and
tCO2e/m2)
• Energy Cost Intensity
($/m2)

B6: Pilot Building Energy
Management System

Building energy management systems
can track energy consumption and
costs allowing users to better
understand energy use for each
facility over time and can also be used
to identify trends. It is recommended
that the City explore what costeffective energy management
systems are available.

Supportive Initiative

• Staff Time
(0.10 FTE)

Complete by end of • Sustainable Design &
2022
Development

• Energy Use and Intensity
(GJ and GJ/m2)
• GHG Emissions and GHG
Intensity (tCO2e and
tCO2e/m2)
• Energy Cost Intensity
($/m2)
• Operating hours

B7: Continue to Develop
Alternative Work Strategies
and Supportive Policies

A cost-effective energy and GHG
measure that can be deployed to
implement policies that allow for more
flexible work environments and disincentivize travel.

Supportive Initiative

• Staff Time
(0.25 FTE)

Work underway

• Corporate Services /
Human Resources

• Space Utilization Index

F1: Conduct Fleet Data
Analysis with Sustainability
Focus

Annually conduct a review of the fleet
to analyze telematics data and to
support the implementation of fleet
energy reduction initiatives identified
in the ECDM Plan.

Supportive Initiative

• Staff Time (1 FTE)
• Staff Member /
Consultant Salary

Initiate in 2021

• Fleet

• Annually completed fleet
sustainability data analysis

F2: Develop a Low-Carbon
Fleet Master Plan

Develop a Low Carbon Fleet Master
Plan to reduce energy consumption,
improve cost-efficiency, while
maintaining / improving service levels.
It is recommended that the Plan
establish fleet specific renewable
energy targets that align with the
City’s corporate target of reducing
GHG emissions by 80% by 2050.

40-90% Reduction in
Fleet Gasoline and
Diesel Energy
100% Increase in
Fleet Electricity
Energy

• Staff Time (1 FTE)
• $30,000

Complete by end of • Fleet
2022

• Completion and
endorsement of
endorsement of the Low
Carbon Fleet Master Plan
by senior management and
Council.

Fleet & Equipment
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Reduction Potential

Estimated Cost /
Effort

Initiative

Description

Priority

Responsibility

F3: Develop and Implement
a Fleet Rightsizing
Operational Procedure

Identify opportunities to right size
equipment, vehicles, and the fleet size
for the intended job/purpose. The
objective is to develop a formal
process that rationalizes fleet assets
and reduces fuel consumption and
GHG emissions by identifying which
vehicles can be replaced smaller,
electric, or renewably powered
vehicles. Route optimization may also
reduce fuel consumption and
associated GHG emissions.

Supportive Initiative

• Staff Time
(0.25 FTE)

Complete by end of • Fleet
2023

F4: Continue to
Opportunistically Switch OffRoad and Hand-Held
Equipment to Electric

Continue to opportunistically switch
off-road and hand-held equipment to
electric powered where health and
safety and performance is not
compromised.

40-60% Reduction in
Equipment GHG
Emissions
100% increase in
Equipment Electricity
Energy

• Staff time
(0.05 FTE)

Work underway

Develop a corporate solid waste
management plan that aligns with the
7R’s of zero waste.

Up to 100% reduction
of solid waste
emissions

• Staff Time
(0.25 FTE)
• Staff Member /
Consultant Salary

Complete by end of • Corporate Services
2023

Complete an assessment as to the
level of opportunity to install microhydro turbines in wastewater
infrastructure to reduce energy
consumption (e.g., Dover Street
Pumping Station). Financial viability
can be improved by accessing
external funding sources (i.e., FCM).

Unknown

• Unknown

Work underway

Indicators
• GHG emissions (tCO2e)
• Fuel efficiency (L/km)
• Total quantity of fuels used
(L)
• Number of vehicles with
greater fuel efficiency,
hybrid, EV etc.

• Fleet
• Fuel efficiency (L/km)
• Hand-Held
• Total quantity of fuels used
Equipment is
(L or m3)
replaced by
• Number of pieces of electric
Operations Managers
equipment.

Solid Waste
SW1: Develop Corporate
Solid Waste Management
Plan

• Completion of Initiative
• Quantity of solid waste per
person (tonnes/person)

Wastewater
W1: Assess the Feasibility of
Micro-Hydro Turbine
Systems When Installing or
Upgrading Existing
Wastewater Infrastructure

• Wastewater
• Facilities

• Renewable energy
opportunities are identified
and assessed
• Quantity of electricity
produced (kW)
• % of energy demand from
renewable energy
• Energy use and Energy
Intensity (GJ and GJ/m3
wastewater)
• Operational Energy Costs
($ or $/m3 wastewater)
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Initiative

Description

Reduction Potential

Estimated Cost /
Effort

Priority

Responsibility

Indicators

Replace diesel powered backup
generators with natural gas powered
generators to reduce energy
consumption and reduce the risks
associated with diesel spills, air
contaminants, etc.

Upwards of 20 tCO2e
reduction per
generator

• Staff Time
(0.15 FTE)

Work underway

• Wastewater

• Number of diesel generator
• Total diesel consumed (L or
m 3)

C1: Update Asset
Management Plan and
Policy

The City’s Asset Management Policy
and associated Plan were recently
completed (2019/2020) and include
the objective of investing in and
upgrading assets to mitigate and
adapt to climate change in
accordance with Ontario Regulation
588/17 - Asset Management Planning
for Municipal Infrastructure (O. Reg.
588/17). The plan and policy will be
reviewed every five years and
updated as required in accordance
with O. Reg. 588/17.

Supportive Initiative

• Staff Time (0.5 FTE)
AND
• Consultant Time
($50,000)

Complete Plan by
end of 2023 and
Policy by end of
2024

• Infrastructure
Services

• Update of Plan and Policy

C2: Recognize the City’s
Urban Forest as a Strategic
Infrastructure Asset

The City’s Asset Management Policy
and Plan includes consideration of
green infrastructure such as urban
forests. The Policy and Plan will be
reviewed every five years and
updated as required by O. Reg.
588/17.

Supportive Initiative

• Staff time
(0.25 FTE)

Complete as part of • Infrastructure
initiative C1
Services

C3: Incorporate Life Cycle
Considerations into Capital
Planning and Purchases

Pilot the use of publicly available or
Supportive Initiative
low cost Life Cycle Analysis (LCA)
tools (e.g., RETScreen) to account for
energy and GHG emissions in budget
and capital planning and asset
management. The LCA should include
all of the energy inputs, including
those used to create building
materials at the outset, and to dispose
of them at the end of the building’s
life.

W2: Opportunistically
Replace Diesel Powered
Backup Generators with
Energy Efficient Natural Gas
Generators
Corporate

• Staff Time (0.1 FTE) Complete by end of • Finance
2024
/ Training in LCA
• Procurement
Tools
• Infrastructure
Services

• Completion of Initiative
• Number of trees
• Economic benefit of urban
forest
• GHG emission sequestered
(tCO2e)
• Pilot projects are
implemented and lessons
learned applied.
• City adopts an LCA
program
• Total corporate energy use
(GJ)
• Total corporate GHG
emissions (tCO2e)
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Initiative

Description

Reduction Potential

Estimated Cost /
Effort

Priority

Responsibility

Indicators

C4: Develop a Sustainable
Purchasing Policy

Develop a Sustainable Purchasing
Policy that clearly prioritizes products
and services that reduces / conserves
operational energy use and GHG
emissions.

Supportive Initiative

• Staff Time
(0.25 FTE)

Complete by end of • Corporate Services
2022
• Procurement

• Policy is completed and
approved

C5: Develop A Corporate
Energy Savings Policy and
Terms of Reference

Develop an energy savings policy and
terms of reference that recognizes
and make available any operational
budgets saved, as a result of energy
conservation and demand initiatives
available to any department with an
energy reduction opportunity that
meets the requirements of the Terms
of Reference.

Supportive Initiative

• Staff Time
(0.25 FTE)

Complete by end of • Corporate Services
2021
• Finance

• Policy is completed and
approved

C6: Develop a Sustainable
Infrastructure Rating System
Policy

Incorporate the Envision ISI
Framework into the City's Project
Prioritization Model.

Supportive Initiative

• Staff Time
(0.05 FTE)

Complete by end of • Corporate Services
2024
• Procurement

• Policy is completed and
approved

C7: Develop an Internal
Cost of Carbon Policy

Develop an internal cost of carbon
Supportive Initiative
(ICC) policy to realize the cost of GHG
emissions in capital decision
frameworks.

• Staff Time
(0.05 FTE)

Complete by end of • Corporate Services
2021

• Policy is completed and
approved

C8: Establish Dedicated
Sustainability Planning
Resource(s)

Establish dedicated sustainability
planning resource(s) to champion the
implementation of the energy and
GHG reduction initiatives identified
within the ECDM Plan, track and
report progress, and lead the
subsequent updates to the ECDM
Plan.

Initiate in 2021
• Staff Time (1 FTE)
• Staff Member /
Consultant(s) Salary

Supportive Initiative

• Corporate Services
• Human Resources

• Re-allocation or hiring of
staff member(s) and/or
external consultant(s)
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Abbreviations

Abbreviations

Description

BAS

Building Automation System

BAU

Business as Usual

BCA

Building Conditions Assessment

BOC

Bishop Operations Centre

CO2e

Carbon Dioxide Equivalent

ECDM

Energy Conservation and Demand Management

EUI

Energy Use Intensity

EV

Electric Vehicle

FCM

Federation of Canadian Municipalities

FTE

Full Time Equivalent

GDP

Gross Domestic Product

GEA

Green Energy Act

GHG

Greenhouse Gas

GHGI

GHG Intensity

GJ

Gigajoule

HDV

Heavy Duty Vehicle

HVAC

Heating, Ventilation and Air Conditioning

ICC

Internal Cost of Carbon

ISI

Institute for Sustainable Infrastructure

LAP

Local Action Plan

LCA

Life Cycle Analysis

LDT

Light Duty Truck

LDV

Light Duty Vehicle

LEED®

Leadership in Energy and Environmental Design (Registered)

NRCAN

Natural Resources Canada

O. Reg.

Ontario Regulation

ORE

Off-Road Equipment
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Abbreviations

Description

PCP

Partners for Climate Protection

PV

Photovoltaic

RNG

Renewable Natural Gas

SME

Subject Matter Expert

ToR

Terms of Reference
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1

Introduction

1.1

Climate Change is a Priority

Climate change has emerged as the next unprecedented social, economic, and
environmental challenge facing our society today. It poses a serious threat to our quality
of life, jobs, and our physical and natural assets. Scientists believe that the humanproduction of greenhouse gas (GHG) emissions since pre-industrial times have already
surpassed the Earth’s “carrying capacity” of natural systems and pose significant future
risks to human well-being. As such, if we do not reduce our GHG emissions soon, we
can expect to be impacted by more floods, wind-storms, heat waves, and wildfires
which can drag down our economy, erode our social systems, impact our natural
resources, and limit our ability to respond and recover. Unless we reduce our GHG
emissions drastically - 80% by 2050 - scientists believe that we will cause irrevocable
harm to our planetary systems as well as our communities1.
The phenomenon of climate change and reducing GHG emissions has long been a
priority for the City of Cambridge (the City). The City prepared its first GHG Reduction
(Energy Management) Plan in 2013 as part of the Federation of Canadian Municipalities
(FCM) Partners for Climate Protection (PCP) Program. The Plan was updated in 2014
to include additional requirements under the Ontario Green Energy Act (GEA). The
GHG reduction target set in the 2013 and 2014 plans was to reduce GHG emissions by
6% below 2009 levels by the end of 2019.
In 2018, the City’s corporate energy consumption was 151,982 GJ which corresponds
to 5,729 tonnes of carbon dioxide equivalent (tCO2e). These GHG emissions were the
direct result of the provision of key services and facilities by the City to the community,
which include buildings, fleet, equipment, wastewater pumping, streetlighting, and solid
waste. This is a decrease in GHG emissions of 23% from the initial baseline year
(2009), and a 3% increase from the 2017 reporting year. The 2019 GHG emission
inventory was not available at the time of preparing this report; however, it is anticipated
that the initial GHG reduction target of 6% below 2009 levels by the end of 2019 was
achieved. Yet despite making progress in reducing GHG emissions, the City is not on
track to meet the scientifically based GHG 2050 reduction targets and is not alone in
this regard.
In recognition of this trend, the City is undertaking additional efforts to reduce GHG
emissions and has set an ambitious GHG emission reduction target of 80% below 2010
levels by 2050 to align with the Region of Waterloo’s (the Region) GHG target. This
Corporate Energy Conservation & Demand Management (ECDM) Plan serves
numerous purposes in that it provides a 5- and 10-year roadmap towards these new
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GHG targets while meeting current provincial regulatory requirements of Ontario
Regulation 507/18 under the Electricity Act (note the GEA was repealed on January 1,
2019), and the FCM PCP Program.

1.2

Ontario Regulation 507/18

Ontario Regulation 507/18 Broader Public Sector: Energy Reporting and Conservation
and Demand Management Plans (O. Reg. 507/18, formerly O. Reg. 397/11 under the
GEA) requires local governments to report on energy and GHG emissions from owned
and operated buildings and to produce five-year ECDM Plans which are required to be
made public by on or before July 1 every five years. Local governments are also
required to submit annual reports on energy use and GHG emissions to the Ministry of
Energy, Northern Development and Mines, as well as publish and make the annual
emissions reports available online and in print format.
This document herein is considered to be the current version of the ECDM Plan, and
has been updated as required by O. Reg. 507/18 to include all the requirements of the
original ECDM Plan, as well as:
•

A description of current and proposed measures for conserving and otherwise
reducing energy consumption and managing its demand for energy.
• A revised forecast of the expected results of the current and proposed measures.
• A report of the actual results achieved.
• A description of any proposed changes to be made to assist the public agency in
reaching any targets it has established or forecasts it has made.
The preparation of this ECDM Plan provided City staff with the opportunity to reevaluate the status of corporate emissions, as well as provided a business-as-usual
forecast, with and without planned energy and GHG reduction initiatives. The
implementation of this ECDM Plan will place the City on a trajectory towards its 2050
GHG reduction target.

1.3

Partners for Climate Protection (PCP) Program

The PCP Program is a joint voluntary program between ICLEI-Local Governments for
Sustainability (ICLEI) and the Federation of Canadian Municipalities (FCM) which has
been designed to empower and support municipalities in their efforts to reduce GHG
emissions and take action against climate change. The PCP Program uses a fivemilestone framework to guide municipalities in their efforts to reduce GHG emissions these milestones are:
•
•

Milestone 1: Create a GHG emissions inventory and forecast
Milestone 2: Set GHG emission reduction targets
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•
•
•

Milestone 3: Develop a Local Action Plan
Milestone 4: Implement the Local Action Plan
Milestone 5: Monitor progress and report results

This ECDM Plan is an update to the prior ECDM Plan and meets the requirements of
PCP Milestones 1 through 3. Milestones 4 and 5 call for municipalities to implement the
Local Action Plan (LAP) and continue to monitor progress and report on results. The
City intends to implement the details set forth in this ECDM Plan and monitor and report
on progress over time. Separate reporting submissions for Milestones 4 and 5 will be
prepared and filed with the PCP Program as required.
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2

Objective and Scope

The following sections describe the objective, corporate boundaries and scope of the
ECDM Plan.

2.1

Objective

The development of the ECDM Plan is intended to support the provision of relevant
information that makes energy and GHG emissions performance visible to various
levels of the City, enabling individuals and departments to plan, prioritize and manage
energy and GHG reduction programs in an integrated fashion that aligns with City
policies, programs, procedures, standards, practices, regulations, and information.
Implementation of the ECDM Plan can lead to long-term financial and productivity
improvements through the continuous monitoring, management, and control of energy
and GHG emissions.
Figure 2-1 presents the elements of the ECDM Plan and the various processes that it
can support. It shows that an effective ECDM Plan requires communication, integration,
and a commitment to continuous improvement to achieve rapid reductions in energy
and GHG emissions and maintaining that performance over time.
This ECDM Plan is a corporate-wide 5-year plan and system that focuses exclusively on
energy and GHG emissions resulting from the City’s service delivery to Cambridge
residents. It does not include community generated energy or GHG emissions that are
outside the geographic boundary of the City.
Photo 2:

Energy Efficient Lighting along the River Walkway

4

City of Cambridge Energy Conservation and Demand Management Plan
(2020 Update)

Figure 2-1: ECDM Plan Operational Profile

2.2

Corporate Boundaries and Scope

The City of Cambridge is located within the Region of Waterloo and occupies an area of
113 square kilometers. With a population of over 130,000 people in 2018, the City is
expected to grow 26% by 2030 and, if trends continue, approximately 55% by 2050.
The City owns and/or operates over $2.757 billion in assets in the form of buildings,
fleet vehicles, and wastewater facilities as well as all supporting infrastructure. The
operation of these corporate assets collectively contributes to GHG emissions in the
City and provides opportunities for energy conservation and GHG emissions reductions.
Some services provided in the area, such as waste collection/disposal and police
services are provided by the Region of Waterloo (the Region) as part of the region’s
two-tiered municipal government system.3

The Region is made up of three urban municipalities – Cambridge, Kitchener and
Waterloo – as well as four rural Townships – North Dumfries, Wellesley, Wilmot and
Woolwich.
3
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Calculating corporate municipal GHG emissions can be complicated because of how
City services are delivered and by who delivers them (e.g., contractors). To be relevant,
GHG inventories must reflect the operations of a City and the way in which it interacts
with the community. At the same time, it is important that the GHG inventory conform to
international standards for reporting to ensure consistency and comparability with other
cities. To this end, the City’s energy and GHG boundary has been set following an
“operational control” approach where the City tracks energy and GHG emissions of an
asset when:
•
•

The City owns the asset; and
The City is responsible for maintenance and capital upgrades.

Only emissions over which the City has operational control - i.e., the City owns and is
responsible for maintenance and capital upgrades of the asset - are included in this
ECDM Plan. The assets which the City has direct control over which are included in this
ECDM Plan are summarized in the table below, and do not include GHG emissions
from third-party contractors or construction activities but may be included in future plans
as data availability and tracking improves.
Table 2-1:

List of Assets Included in the ECDM Plan

Buildings & Facilities

Fleet & Equipment

Administrative Offices,
Service Buildings, &
Storage Facilities

Light Duty Vehicles

Cultural, Arts,
Entertainment &
Heritage Facilities

Heavy Duty
Vehicles

Indoor / Outdoor
Recreational Centers,
Pools, Arenas & Sports
Facilities

Off Road Vehicles

Fire Stations

Other Equipment
(Hand-Held)

Wastewater
Pumping Stations

Streetlights
Streetlights
on roads,
parking lots,
parks,
signage, etc.

Libraries
Parks & Cemeteries
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While the ECDM Plan focuses on actions to be implemented within the next 5 years,
the ECDM Plan energy and GHG emissions forecast considers a longer time horizon
from 2020 to 2050. The recommendations made for the first five years integrate relevant
planned initiatives are based on actions identified by City staff using existing and
proven technologies. Actions in the medium-term planning horizon (2025-2035), shift
momentum towards more aspirational targets. These program components provide the
City with an opportunity to slow GHG emissions growth. Initiatives identified in the longterm (2035 and beyond) are of a more transformational nature. These initiatives are
based on best available technology to date but recognize that the business case for
selecting specific solutions will need to be identified in the coming years. Potential
changes to federal and provincial legislation, funding opportunities, as well as
technological advances over future decades will help reduce the City’s GHG emissions.
Photo 3:

Fire Station Number 6 is a LEED® Silver Certified Building
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3

Methods

This ECDM Plan was based on corporate energy and GHG emissions available for the
most current year, 2018, and trends since 2009 as well as anticipated growth to 2050.
The identification of initiatives for incorporation into the ECDM Plan was accomplished
through a combination of best-in-class review of other municipalities, staff engagement,
and input from internal and external subject matter experts.
A review of energy conservation and GHG policies, programs, and initiatives from peer
cities and municipalities was also conducted and included an assessment of the
following cities and municipalities:
•
•
•
•

Canada: City of Vancouver, City of North Vancouver, City of Burlington, City of
Toronto, City of Edmonton, City of Calgary, City of Waterloo, and City of Guelph
United States: New York City, City of Seattle, and City of San Francisco
Europe: London and United Kingdom
New Zealand: City of Auckland

Topics which were covered during the reviews included:
•
•
•
•
•

GHG reduction targets and performance against targets
Actions for energy conservation and GHG emissions reductions
Financing approaches
Barriers and challenges
Recommendations

Several virtual meetings with City staff were completed over the summer of 2020. These
meetings involved reviewing the 2014 ECDM Plan initiatives - the successes, lessons
learned and implementation status - as well as discussions around future opportunities.
During these meetings, best practices, and key opportunities to reduce energy and
emissions were discussed with City staff who provided specific guidance and direction
on the ECDM Plan components, actions, and enabling factors. As a result of past
performance, the opportunities available to the City, and the discussions with staff, a
shortlist of policy focused actions were proposed and reviewed by staff prior to the
inclusion in this ECDM Plan.
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Table 3-1 presents a summary of the 2014 project initiatives and their implementation
status.
Table 3-1:
Action
Item

Summary of 2014 ECDM Project Initiatives Status
Energy Conservation Opportunity Description

Status

1

Implementation of select Energy Conservation Measures
(ECMs) and Water Conservation Measures identified
during detailed energy & water assessments of 24
Corporate Facilities.

In-Progress

2

Developing an overarching policy and building control
standards based upon building occupancy to reduce the
heating and cooling of unoccupied areas.

In-Progress

3

Convert existing City-owned streetlights to higher
efficiency lighting (e.g., LEDs, induction) and developing
a street lighting standard for new City developments.

Phase 1
Complete and
Phase 2 InProgress

4

Upgrade pumping stations in accordance with energy
conservation measures identified in energy assessment
reports.

In-Progress

5

Reduce pumping station runtimes of diesel generators by
half.

Complete

6

Develop strategies to improve corporate waste
management and increase diversion rates across select
corporate facilities.

Not Complete

7

Assess current fleet vehicles and see where efficiencies
can be made with purchasing new vehicles based on
needs and uses.

In-Progress

8

Look at fuel cell technology and its applicability in the
City’s fleet.

In-Progress

9

Look at a pilot project that would explore the use of
alternative technologies including biodiesel, natural gas,
and propane.

In-Progress

10

Provide City staff with the opportunity to take an on-line
green driving course that would help to reduce fuel
consumption throughout the fleet.

Complete

11

Inventory and increase the City’s tree canopy.

On-Hold
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2018 Corporate Energy and GHG Emissions

4

Cities are centers of communication, commerce, and culture. They are also a significant
and growing source of energy consumption and GHG emissions. Cities and regional
centers have the opportunity to affect considerable change on GHG emissions levels on
a global scale as they are responsible for more than 70 percent of global energy related
GHG emissions.

4.1

Current Energy and GHG Emissions

The City owns approximately 75 facilities, which cover a total area of over 1.5 million
square feet (140,000 square meters). The City is also responsible for streetlights,
wastewater systems, and a fleet of approximately 400 vehicles and equipment to
provide public services. These service areas make up the City’s corporate energy
consumption and GHG emissions and contribute to serving the residents, businesses,
and visitors.
In 2018, the City’ s corporate energy consumption was 151,982 GJ which is an
estimated 5,729 tonnes of carbon dioxide equivalent (tCO2e). The consumption of
energy and associated GHG emissions were the direct result of the provision of key
services by the City, which are organized into the following categories.
•
•

•
•
•
•

Buildings & Facilities: The City’s buildings and facilities consume electricity and
natural gas to heat, cool, ventilate, and illuminate administrative, fire buildings, park
facilities, and community and recreation centers.
Sewage Pumping: While the Region owns and operates the water supply and
sewage treatment systems for the whole region (including Cambridge), the City
operates multiple sewage pumping stations within its jurisdiction which consume
energy and release GHG emissions.
Streetlights: The City operates over 10,000 streetlights which are powered by
electricity.
On-Road Vehicles: The City’s fleet vehicles include light, medium and heavy-duty
vehicles for corporate use.
Off-Road Vehicles & Equipment: All off-road and hand-held equipment that
consume gasoline and diesel.
Solid Waste: Although the City does not own and operate a landfill, the corporate
operations generate waste which is sent to the Region’s landfill. This waste
decomposes in the landfill and releases methane (CH4) which is a potent
greenhouse gas.
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Table 4-1 below presents the breakdown of the 2018 energy and GHG emissions by
sector.
Table 4-1:

2018 Corporate Energy and GHG Emissions by Category

Energy
(GJ)

Proportion
of Energy
(%)

GHG
Emissions
(tCO2e)

Proportion of
GHG
Emissions
(%)

103,554

68.1%

3,226

56.3%

Sewage Pumping

4,761

3.1%

59

1.0%

Streetlights

14,319

9.4%

80

1.4%

On-Road Vehicles

26,317

17.3%

1,758

30.7%

Off-Road Vehicles &
Equipment

3,032

2.0%

210

3.7%

0

0%

399

7.0%

151,982

100.0%

5,733

100.0%

Sector
Buildings & Facilities

Solid Waste
Total

Buildings and facilities account for 68% of the City’s energy usage and 56% of the City’s
GHG emissions profile. More than 90% of the GHG emissions result from the
consumption of natural gas which has a higher GHG intensity than electricity in Ontario.
Diesel, propane, and gasoline used in the operation of fleet and equipment account for
12% and 23% of the City’s overall energy and GHG emissions profile. A breakdown of
energy consumption and GHG emissions are presented in Figure 4-1 and Figure 4-2
below.
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Figure 4-1: Energy Use (GJ) By Sector

Figure 4-2: GHG Emissions (tCO2e) By Sector
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4.2

Historical Trends

Since 2009, the City’s population has increased over 7% while energy and GHG
emissions from corporate operations have decreased 2% and 23%, respectively.
The relationship between GHG emissions and energy consumption is illustrated in
Figure 4-3.
As with any growing city, the increase in population is often the largest driver of GHG
emissions growth due to the increased demand for local services and infrastructure
systems. However, a more dramatic rise in GHG emissions has been mitigated as a
result of the implementation of energy efficiency and reduction actions by the City, as
well as the greening of the provincial electrical grid.
Figure 4-3: 2009 - 2018 Corporate Energy and GHG Emissions Trends Past
Initiatives

Building energy use intensity (EUI) and GHG intensity (GHGI) are industry accepted
metrics to benchmark the performance of the City’s building asset portfolio over time
and to other municipal portfolios in similar geographies. Assessing buildings on an
energy intensity basis allows the identification of the high energy consuming buildings
relative to their size as these buildings have the most potential to generate significant
energy savings.
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Figure 4-4 and Figure 4-5 presents the buildings City’s EUI, and GHGI since the 2009
reporting year. Figure 4-4 shows the variability that weather can have on energy
consumption in buildings and the impact from energy conservation activities, while
Figure 4-5 shows the benefit to the City from the Province greening the grid and from
City-led energy reduction actions.
Figure 4-4: Building & Facility Energy Use & Intensity Trends
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Figure 4-5: Building & Facility GHG Emissions and Intensity Trends

Photo 4:

Energy Efficient Lighting Retrofit at Duncan McIntosh Arena
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5

Forecast to 2050

This section provides a business as usual forecast of energy, GHG emissions, and
energy costs as well as the anticipated results with implementation of the ECDM Plan
initiatives and expected reduction of GHG emissions.

5.1

Business as Usual Forecast

A business as usual (BAU) energy and GHG emissions forecast was developed for the
ECDM Plan to understand what the City’s carbon footprint would look like from the 2018
reporting year to 2050 as well as examine the potential magnitude of energy and GHG
reduction opportunities.
Assuming the City does not implement any of the energy saving and GHG emissions
reduction initiatives recommended within this ECDM Plan, the City’s energy and
emissions are expected to peak by 2028 and decline and stabilize by 2035 due to the
addition and decommissioning of City assets. The expected increase in energy and
GHG emissions as a result of a growing community are offset as a result of the asset
changes and improvements in vehicle energy and fuel consumption efficiencies.
Overall, corporate energy consumption is estimated to remain around 151,000 GJ by
2050 - a decline of 3% over 2010 base year levels with no change when compared to
2018 levels. In terms of GHG emissions, the City’s 2050 business as usual GHG
footprint is estimated to be 5,700 tCO2e - a decrease of 22% from the new base year of
2010, and a 1% decline from the 2018 reporting year. As presented in Figure 5-1, this
trajectory does not meet the City’s recently adopted GHG emissions reduction target of
80% below 2010 levels by 2050.
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Figure 5-1: Forecasted Energy & GHG Emissions Under BAU Scenario

The above BAU forecast assumes that the City can continue servicing the growing
community utilizing existing building assets but requires additional fleet and equipment.
The forecast also assumes that the following changes to the existing assets occur:
•
•
•

A 14,000 ft2 (1,300 m2) new recreation complex is operating prior to 2025
Prior to 2025, additional ice rinks covering an area of 39,100 ft2 (3,632 m2) are
added to the Preston arena to accommodate for the other arena closures.
The following assets are currently planned to be sold or decommissioned between
2025 and 2030:
− John Dolson Centre/Pool
− Karl Homuth Arena
− Duncan McIntosh Community Centre & Arena
− Dickson Centre Arena

The forecast also accounts for initiatives set by the Federal government (e.g., federal
vehicle corporate fuel-economy standards) and no changes to how the electrical gird is
currently powered. The BAU forecast does not consider potential impacts to energy
consumption due to climate change (e.g., warmer summers could result in more
electricity use for air condition within buildings).
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5.2

BAU Energy Costs

The BAU forecast assumes that electricity and natural gas costs will increase by around
3% per year and fuels such as gasoline and diesel will increase by about 2% per year.
Naturally, rising energy costs will negatively impact ongoing operating costs making
energy conservation and demand management even more important to help mitigate
these rising costs. In 2018, energy costs to the City exceeded $4.7 million. Without a
dedicated focus on reducing and conserving energy, corporate energy costs could
reach $6.6 million by 2030, over $7.8 million by 2040, and to $9.5 million by 2050.

5.3

Proposed ECDM Plan Initiatives

The identification of the following proposed initiatives was accomplished through a
combination of staff engagement, formerly completed location-based site visits, a bestin-class review of other municipalities and input from internal and external subject
matter experts. The proposed initiatives made for the first five years integrate planned
initiatives from each of the City’s core areas of business and are based on estimates of
energy and GHG reduction potential from existing and proven technologies. Actions
post-2025 shift the momentum towards the 2050 targets. These program components
provide the City with an opportunity to slow GHG emissions growth.
To build momentum and lay the groundwork for deeper energy and GHG reduction
actions to be implemented, a series of short- and medium-term initiatives have been
identified in this ECDM Plan. The proposed list of initiatives represents best-practice
information collected from similar regional and local governments as well as input from
staff and experts. Should the proposed list of initiatives be implemented, excluding the
use of RNG and carbon offsets, it is estimated that the City can avoid the release of
nearly 3,300 tCO2e in 2050 or a 67% reduction from 2010 levels. Cumulatively, over the
next 30 years, this amounts to avoiding over 49,000 tCO2e. The proposed initiatives are
presented in the following table.
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Table 5-1:

Summary of Proposed ECDM Plan Initiatives

Initiative

Description

Buildings & Facilities
B1: Update Green
Building Policy and
Technical Standards

Update Green Building Policy and associated technical
standards to require that all newly constructed and deeply
renovated buildings undergo a net-zero and alternative
energy evaluation as part of the design process and
require that the life cycle cost and return considerations for
reducing GHG emissions be presented to Council.

B2: Complete Building &
Facility Utilization
Assessments

Review service delivery requirements and needs with
consideration to facility operational demands with the
objectives of identifying operational and service delivery
efficiencies.

B3: Develop DeCarbonization Plan for
Buildings & Facilities

Utilizing building condition assessments, develop a
unifying de-carbonization plan for each major City building
and facility. De-carbonizing existing buildings will require
deep energy retrofits that upgrade or replace equipment
and building envelopes (e.g., roof, walls, windows) to
achieve large energy and GHG emission reductions.

B4: Implement Energy
Audit Recommendations

Complete recommendations from comprehensive energy
audits, implement the recommendations, and track the
progress of energy audits and projects. Energy audit
recommendations should include energy and GHG
reduction targets and estimated costs. Leverage external
funding opportunities to implement energy reduction
initiatives with longer payback periods.

B5: Implement a
Building Commissioning
Program

Prepare and implement a building commissioning and
ongoing commissioning plan.

B6: Pilot Building Energy Building energy management systems can track energy
Management System
consumption and costs allowing users to better understand
energy use for each facility over time and can also be used
to identify trends. It is recommended that the City explore
what cost-effective energy management systems are
available.
B7: Continue to Develop
Alternative Work
Strategies and
Supportive Policies

A cost-effective energy and GHG measure that can be
deployed is to implement policies that allow for more
flexible work environments and dis-incentivize travel.
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Initiative

Description

Fleet & Equipment
F1: Conduct Fleet Data
Analysis with
Sustainability Focus

Annually conduct a review of the fleet to analyze
telematics data and to support the implementation of fleet
energy reduction initiatives identified in the ECDM Plan.

F2: Develop a LowCarbon Fleet Master
Plan

Develop a Low Carbon Fleet Master Plan to reduce energy
consumption, improve cost-efficiency, while maintaining /
improving service levels. It is recommended that the Plan
establish fleet specific renewable energy targets that align
with the City’s corporate target of reducing GHG emissions
by 80% by 2050.

F3: Develop and
Implement a Fleet
Rightsizing Operational
Procedure

Identify opportunities to right size equipment, vehicles, and
the fleet size for the intended job/purpose. The objective is
to develop a formal process that rationalizes fleet assets
and reduces fuel consumption and GHG emissions by
identifying which vehicles can be replaced smaller,
electric, or renewably powered vehicles. Route
optimization may also reduce fuel consumption and
associated GHG emissions.

F4: Continue to
Continue to opportunistically switch off-road and hand-held
Opportunistically Switch equipment to electric powered where health and safety
Off-Road and Hand-Held and performance is not compromised.
Equipment to Electric
Solid Waste
SW1: Develop
Corporate Solid Waste
Management Plan

Develop a corporate solid waste management plan that
aligns with the 7R’s of zero waste.

Wastewater
W1: Assess the
Feasibility of MicroHydro Turbine Systems
When Installing or
Upgrading Existing
Wastewater
Infrastructure

Complete an assessment as to the level of opportunity to
install micro-hydro turbines in wastewater infrastructure to
reduce energy consumption (e.g., Dover Street Pumping
Station). Financial viability can be improved by accessing
external funding sources (i.e., FCM).

W2: Opportunistically
Replace Diesel Powered
Backup Generators with

Replace diesel powered backup generators with natural
gas powered generators to reduce energy consumption
and reduce the risks associated with diesel spills, air
contaminants, etc.
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Initiative
Energy Efficient Natural
Gas Generators

Description

Corporate Leadership
C1: Update Asset
Management Plan and
Policy

The City’s Asset Management Policy and associated Plan
were recently completed (2019/2020) and include the
objective of investing in and upgrading assets to mitigate
and adapt to climate change in accordance with Ontario
Regulation 588/17 - Asset Management Planning for
Municipal Infrastructure (O. Reg. 588/17). The plan and
policy will be reviewed every five years and updated as
required in accordance with O. Reg. 588/17.

C2: Recognize the City’s
Urban Forest as a
Strategic Infrastructure
Asset

The City’s Asset Management Policy and Plan includes
consideration of green infrastructure such as urban
forests. The Policy and Plan will be reviewed every five
years and updated as required by O. Reg. 588/17.

C3: Incorporate Life
Cycle Considerations
into Capital Planning
and Purchases

Pilot the use of publicly available or low-cost Life Cycle
Analysis (LCA) tools (e.g., RETScreen) to account for
energy and GHG emissions in budget and capital planning
and asset management. The LCA should include all of the
energy inputs, including those used to create building
materials at the outset, and to dispose of them at the end
of the building’s life.

C4: Develop a
Sustainable Purchasing
Policy

Develop a Sustainable Purchasing Policy that clearly
prioritizes products and services that reduces / conserves
operational energy use and GHG emissions.

C5: Develop A
Corporate Energy
Savings Policy and
Terms of Reference
(ToR)

Develop an energy savings policy and terms of reference
that recognizes and make available any operational
budgets saved, as a result of energy conservation and
demand initiatives available to any department with an
energy reduction opportunity that meets the requirements
of the ToR.

C6: Develop a
Sustainable
Infrastructure Rating
System Policy

Incorporate the Envision ISI Framework into the City's
Project Prioritization Model.

C7: Develop an Internal
Cost of Carbon Policy

Develop an internal cost of carbon (ICC) policy to realize
the cost of GHG emissions in capital decision frameworks.
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Initiative

Description

C8: Establish Dedicated
Sustainability
Resource(s)

Establish dedicated sustainability resource(s) to champion
the implementation of the energy and GHG reduction
initiatives identified within the ECDM Plan, track and report
progress, and lead the subsequent updates to the ECDM
Plan.

5.4

ECDM Plan Forecast

The recommended list of initiatives is anticipated to result in a GHG emissions reduction
of 67%, or a decrease of nearly 3,300 tCO2e in 2050 as compared to the 2010 base
year (Figure 5-2). The forecast shows that the City could reduce total corporate energy
consumption by 35% by 2050 and avoid an accumulated $44 million in energy costs (or
approximately $1.5 million per year) if the energy reductions are achieved.
Figure 5-2: Corporate ECDM Plan Energy & GHG Emissions Forecast

In light of the progress and savings that could be achieved, the ECDM Plan forecast
shows that the City is not likely to achieve its 2050 GHG reduction target - a shortfall of
nearly 1,000 tCO2e is estimated. To achieve the 2050 GHG emissions target, the City
would need to either purchase renewable natural gas (RNG) and carbon offsets (Figure
5-3). Or the alternative option would be to eliminate all solid waste sources and convert
all on-road and off-road vehicles and equipment to electric, biofuels or hydrogen created
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with renewable energy which is not feasible given today’s current technologies and
standards.
Figure 5-3: Corporate ECDM Energy & GHG Emissions Forecast with Offsets &
RNG

Assuming a $4 per GJ premium for RNG and a $4 per carbon offset, on an annualized
basis, the use of these instruments could result an estimated cost of $130,000 per year
should the City seek to procure these reduction instruments today. These actions in the
short-term are aggressive, capital intensive, and would have significant impact on the
City’s budgets and service levels. In the long-term, shifts in federal and provincial
regulations, industry development, and global prices for energy and carbon could yield
opportunities for accomplishing the City’s 2050 GHG reduction target. These
opportunities should be reviewed every 5 years as part of updating the ECDM Plan.
Other than the Federal carbon levy on fossil fuels, there has been little direct cost to the
City for emitting GHG emissions to the atmosphere. However, even accounting for fuel
savings, the current price of carbon is too low to shift the business case away from the
default approach of like for like replacements towards low- or no-carbon technologies.
To encourage the adoption of low- and no-emission technologies, an Internal Cost of
Carbon (ICC) scheme is recommended as part of all capital project assessments.
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5.5

Estimated GHG Reductions

Table 5-2 presents the estimated short, medium, and long term GHG emission
reductions based on the estimated potential of the ECDM Plan initiatives proposed.
Since the City has committed to reducing its corporate GHG emissions by 80% below
2010 levels by 2050, the table also shows the impact of purchasing RNG and carbon
offsets.
Table 5-2:

Estimated GHG Emission Reductions By Sector
Year Ended

2025

2030

2040

2050

Reductions Associated with RNG & Offsets
(tCO2e)

1,303

1,583

1,612

1,063

Buildings & Facilities Emissions Reductions
(tCO2e)

616

684

1,356

2,029

On & Off-Road Vehicles & Equipment
Emissions Reductions (tCO2e)

165

119

620

1,095

Solid Waste Emissions Reductions (tCO2e)

107

112

124

137

Sewage Pumping Emissions Reductions
(tCO2e)

5

5

5

5

Streetlight Emissions Reductions (tCO2e)

-

-

-

-

Remaining GHG Emissions (tCO2e)

4,162

3,467

1,908

1,357

Change from 2010 Base Year

-43%

-53%

-74%

-81%

Notes:
2010 Base Year = 7,313 tCO2e
Presented in order of GHG reduction potential
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6

Buildings and Facilities

The City owns or leases over 75 buildings and facilities including administrative and
community centers, park facilities, fire stations, garages, and vehicle storage facilities.
In 2018, the City’s buildings and facility portfolio accounted for 68% of its energy use in
2018 and 56% of its annual GHG emissions. With an average lifecycle of 50+ years,
many, if not most, of the City’s current building stock will still be operational in 2050.
Green building certifications are an important first step toward reducing GHG emissions
from energy consumption but achieving zero-carbon emitting buildings will require more
than the current policy of Leadership in Energy and Environmental Design (LEED®)
Silver certification for new buildings. New buildings will need to be “net-zero energy
ready” which means they will be highly efficient buildings that can easily accommodate
future renewable energy add-ons, such as rooftop solar panels, that will enable them to
produce at least as much energy as they consume. Existing buildings and facilities will
require deep energy retrofits that radically overhaul the building envelop to reduce
energy needs or a complete replacement of the building to a higher energy standard.
To aggressively reduce GHG emissions by 2050, the City will need to prioritize reducing
energy and GHG emissions from its largest GHG contributors. The top 15 energy
consuming and GHG emitting facilities are presented in Table 6-1.
Table 6-1:

Top 15 Energy Consuming Buildings & Facilities

Energy
(GJ)

Percent of
Buildings
Energy
(%)

Total GHG
Emissions
(tCO2e)

Percent of
Buildings
GHG
Emissions
(%)

Hespeler Memorial Arena

13,191

13%

352

11%

City Hall

9,395

9%

258

8%

Bishop Operations Centre (BOC)

6,733

7%

266

8%

Galt Arena Gardens

5,710

6%

184

6%

WG Johnson Centre/Pool

4,977

5%

124

4%

Dunfield Theatre (renamed to
Hamilton Family Theatre)

4,928

5%

158

5%

Soccer Facility, Indoor

4,416

4%

185

6%

Duncan McIntosh Community
Centre & Arena

4,398

4%

141

4%

Facility
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Energy
(GJ)

Percent of
Buildings
Energy
(%)

Total GHG
Emissions
(tCO2e)

Percent of
Buildings
GHG
Emissions
(%)

Preston Memorial Auditorium
Arena

4,327

4%

136

4%

Library (Main)

3,926

4%

119

4%

David Durward Centre and
Centre for the Arts

3,632

4%

109

3%

Fire Station #3 - Allan Reuter
Centre

2,952

3%

119

4%

Self Help Food Bank

2,793

3%

101

3%

Karl Homuth Arena

2,764

3%

88

3%

Dickson Centre Arena

2,709

3%

83

3%

Total

76,851

74%

2,423

75%

Facility

Maintenance and ongoing-commissioning programs - a process of ongoing monitoring,
adjustment, and retrofitting with new technologies like building automation systems
upgrades, and energy sub-metering will be key to maintaining energy and GHG
reductions. Building Condition Assessments (BCA) and behavioral change programs
are also important initiatives that will complement retrofit and building monitoring
programs. One of the most cost-effective GHG emissions avoidance measures is to
improve existing building utilization rates; therefore, minimizing the number of new
buildings requiring construction in the future. This will require the development of
programs and policies that allow staff to work from home, staff hoteling, and improved
space layouts.
The following is a list of the proposed building and facility initiatives that are discussed
in detail in the following sections:
•
•
•
•
•
•
•

B1: Update Green Building Policy & Technical Standards
B2: Complete Facility Utilization & Needs Assessments
B3: Develop De-Carbonization Plans for Buildings & Facilities
B4: Implement Energy Audit Recommendations
B5: Implement a Building Commissioning Program
B6: Pilot Building Energy Management System
B7: Continue to Develop Alternative Work Strategies and Supportive Policies
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With the proposed building and facility initiatives, it is estimated that the City could
reduce GHG emissions by 74% by 2050 as summarized in Table 6-2.
Table 6-2:

Estimated GHG Emission Reductions From Buildings & Facilities
Year Ended

2025

2030

2040

2050

3,450

3,135

3,135

3,135

616

684

1,356

2,029

Remaining GHG Emissions (tCO2e)

2,833

2,451

1,779

1,106

Change from 2010 Base Year

-34%

-43%

-59%

-74%

Business as Usual Forecasted GHG
Emissions (tCO2e)
Emissions Reductions (tCO2e)

Notes:
Reduction values and percentages do not include the procurement of RNG or offsets
Buildings 2010 base year = 4,313 tCO2e
Figure 6-1 illustrates the progression of GHG emissions reductions over time compared
to the forecasted business as usual scenario. It shows that the decarbonization plans
and energy retrofits will be the main driver of GHG reductions over time.
Figure 6-1: Forecast of Buildings Energy & GHG Emissions
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Based on current building technologies available and the GHG intensity of the electrical
grid, the City may need to rely on a combination of RNG and carbon offsets to achieve
the 2050 GHG emissions reduction target. It is recommended that the City focus on
energy conservation building retrofits and low or zero-carbon technologies first and to
treat the use of RNG and carbon offsets as a last resort option - to be used only when
there are policy or technological barriers. The challenge to the proposed approach will
require a culture spending shift to move away from ‘like-for-like’ replacements and
towards recognizing energy and GHG reduction opportunities on a lifecycle basis which
will require paying a premium for low and zero-carbon technologies.
B1: Update Green Building Policy & Technical Standards
The City has the opportunity to maximize energy efficiency and conservation during the
design and construction of new buildings. It is recommended that the City update its
Green Building Policy and associated technical standards to require that all newly
constructed and deeply renovated buildings undergo a net-zero and alternative energy
evaluation as part of the design process and require that the life cycle cost and return
considerations for reducing GHG emissions be presented to Council. A zero-carbon
building is a highly energy efficient building that produces onsite, or procures, carbonfree renewable energy or high-quality carbon offsets to neutralize the annual carbon
emissions associated with building materials and operations.4
Supporting the updated Green Building Policy would be the development of technical
standards that direct contractors and project staff to focus on specific areas of
performance that are important to the City (e.g., energy and water efficiency, waste
diversion, sub-metering, etc.). Strong enforcement of technical standards and
accountability would limit the number of future retrofits and change orders. It is
recommended that the City develop these technical standards, and process with clear
lines of accountability for all parties involved with the design, construction, operational
management, and major renovation of City buildings.
This is a supportive initiative and would be used to support Initiative B3 (Develop DeCarbonization Plan for Buildings & Facilities). No energy or GHG benefit has been
estimated for this initiative.
B2: Complete Building & Facility Utilization Assessments
To inform the development of the decarbonization plans for buildings and facilities, it is
recommended that the City reassess the suitability of its assets, and current and
long-term needs and demands. A facility utilization and needs assessment is a
comprehensive examination of all of the City’s major facilities, such as fire stations,
maintenance shops and other public buildings and takes into consideration expected life
4

https://www.cagbc.org/zerocarbon
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expectancy of the facility, current and projected utilization, changing demographics and
trends, and feedback from the community. The objective of the assessment would be to
guide future investment in City facilities while meeting community service requirements,
realizing operational energy cost savings, and reducing GHG emissions, while
potentially avoiding unnecessary capital projects. An additional outcome of the
assessment would be the development of key performance indicators (KPI) that relate
building and facility energy consumption to operational parameters (e.g., energy
consumption (GJ) / operating hour, number of community programs per day by
facility, etc.). This would enable the City to better understand and track energy and
GHG drivers related to facility operation and service levels.
This is a supportive action intended to inform Initiative B3 (Develop De-Carbonization
Plan for Buildings & Facilities) and provide key metrics to track building and facility
performance, thereby supporting Initiatives B5 (Implement a Building Commissioning
Program) and B6 (Pilot Building Energy Management System). No energy or GHG
benefit has been estimated for this initiative.
B3: Develop De-Carbonization Plan for Buildings & Facilities
Achieving an 80% reduction in GHG emissions by 2050 will require a unifying decarbonization plan for each City building and facility. De-carbonizing existing buildings
will require deep energy retrofits that upgrade or replace equipment and building
envelopes (e.g., roof, walls, windows) to achieve large energy and GHG emission
reductions. The objective of deep energy retrofits is to create a building that can be
heated and cooled with the minimum of energy. Deep energy retrofits involve at a
minimum:
•
•
•
•

Replacing the roof if necessary, but minimally adding insulation
Replacing fenestrations (e.g., doors, windows, louvers, etc.)
Harnessing sunlight for heat and illumination
Replacing the heating, ventilation, and air conditioning (HVAC) systems with
renewable technologies like ground-source heat pumps

A study conducted by Natural Resources Canada (NRCAN) estimates that deep energy
retrofits can achieve upwards of a 60% reduction in energy consumption and a similar
reduction in GHG emissions. The building decarbonization plans will require the City to
re-think building operations as well as HVAC systems. A significantly reduced building
energy demand means smaller mechanical systems and options for cleaner fuel
sources. Electrically driven heat-pumps generate significantly fewer GHG emissions
than a natural gas boiler or furnace but may cost more to operate. The assessment and
use of Solar Photovoltaic (PV) energy can reduce / eliminate the consumption of gridbased power and could be used to opportunistically support other GHG reductions in
the community (e.g., solar PV to power a nearby Electric Vehicle (EV) charging station).
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The decarbonization of City buildings can be complemented by purchasing RNG and
carbon offsets to balance the remaining emissions.
The ECDM Plan recognizes that the implementation of the decarbonization plans will
require a significant capital investment with the deep energy retrofits expected to have
upwards of a 40% premium on existing renovation costs and that these costs have
not been planned for. Over the next 5 years, the City must develop long-term
de-carbonization plans for each of its high energy consuming and GHG emitting
buildings and facilities. Having a plan will align the end-of-life rehabilitation initiatives for
individual building components (e.g., roof, windows, mechanical equipment, etc.) with
the City’s climate leadership targets. It is recommended that the de-carbonization plans
be based off of up-to-date building condition assessments, include asset specific GHG
intensity (GHGI) targets, and a business case assessment (utilizing an internal cost of
carbon) that clearly defines capital budget requirements and the offsetting energy cost
savings that will be reflected in future operating budgets. In collaboration with finance, a
timeline that targets 2050 for all existing buildings and facilities to have had a deep
energy retrofit completed is necessary if the City is to achieve its 2050 targets.
It is estimated that this initiative could result in an average annual reduction of 30,000 GJ
and 1,200 tCO2e in buildings and facilities GHG emissions.
B4: Implement Energy Audit Recommendations
Several building energy audits have previously been completed. The scope of the audits
included reviewing building thermal performance, load distribution, existing equipment
and controls schedules, occupancy patterns, lighting, and efficiency systems to identify
energy and emission reduction opportunities. The recommendations ranged from
lighting system upgrades, Building Automation Systems (BAS) upgrades, the use of
insulation and weather-stripping to installing variable speed motors, and the installation
of heat recovery systems. The estimated cost, economic savings, simple payback and
estimated GHG emissions reductions opportunities by facility are presented in Table
6-3.
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Table 6-3:

Summary of Energy Audit Recommendations
Estimated
Cost

Estimated
Annual Energy
Savings (GJ)

Estimated
Annual Cost
Savings

Simple
Payback
(Years)

$-

2,746

$21,946

-

$50,101

2,249

$3,536

14.2

$-

2,227

$53,437

-

Hespeler Arena

$390,055

1,715

$39,763

9.8

Dunfield Theatre

$138,201

1,640

$24,466

5.6

$-

1,458

$38,688

-

Main Library

$460,414

1,150

$18,615

24.7

Fire Station 3 & ARC

$242,499

756

$8,688

27.9

David Durward & CFA

$417,737

593

$12,813

32.6

$-

575

$-

-

Lighting Upgrades in all
Fire Stations (including
Fire Station 4)

$60,995

522

$14,802

4.1

Transportation and Public
Works Building

$177,801

475

$4,289

41.5

Duncan McIntosh Arena

$83,752

472

$8,299

10.1

John Dolson Pool

$150,178

466

$8,932

16.8

Historic City Hall

$156,910

375

$4,550

34.5

$-

312

$3,180

-

Hespeler Library

$24,305

275

$4,036

6.0

Dickson Arena

$29,685

267

$5,916

5.0

Preston Library

$39,867

206

$2,479

16.1

Cambridge Arts Theatre

$197,634

206

$3,846

51.4

Old Fire Hall Museum
and Education Centre

$111,228

159

$4,562

24.4

Market Building

$71,015

130

$2,076

34.2

Fire Station 5

$7,277

71

$1,255

5.8

$-

56

$-

-

Asset
Galt Arena
City Hall
Bishop Ops Centre

WG Johnson Centre

John Dolson Centre

Riverside Park
Greenhouse

Landreth Cottage
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Estimated
Cost

Estimated
Annual Energy
Savings (GJ)

Estimated
Annual Cost
Savings

Simple
Payback
(Years)

$-

54

$-

-

$26,534

37

$661

40.1

Ferguson House

$-

33

$-

-

Morris Lutz House

$-

27

$-

-

Preston Arena

$-

-

$-

-

$2,836,188

19,250

$290,834

405

Asset
Ferguson Cottage
Fire Station 4

Total

The implementation of the energy audit recommendations is estimated to result in both
energy and cost savings with reasonable payback periods. It is recommended the City
prioritize the efforts to be undertaken based on the expected energy and cost savings,
the payback for the individual measure to be employed, and the availability of City
resources to affect the improvement. It is recommended that the City continue to seek
out funding opportunities and incentives to improve the business case for high GHG
reduction actions that have a longer or lower financial return on investment.
It is estimated that this initiative could result in a reduction of 19,000 GJ and over
600 tCO2e per year.
B5: Implement a Building Commissioning Program
Commissioning verifies that a building has been constructed to its proper specifications.
The best time to commission a building is during construction, with special attention
being paid to the building envelope. The building envelope influences most aspects of
building performance such as energy consumption, occupant comfort and durability
over the life of the entire building (50+ years).
Ongoing commissioning is the continuous commissioning of a building’s entire systems
over a specified period of time to verify continuous peak performance over its useful life.
Ongoing commissioning is important because it reduces operating costs, reduces the
risk of failures, and informs retrofit opportunities and deep energy retrofit plans. Various
pre and post-implementation commissioning case studies have showed efficiency
improvements on the order of 5% to 30% because of improved operations and
maintenance. The studies also showed that the resulting simple payback periods are
typically less than 2 years.5 Typical commissioning activities include:
Office of Energy Efficiency and Renewable Energy, 2010. Operations & Maintenance
Best Practices: A Guide to Achieving Operational Efficiency,
5
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•
•
•
•
•
•
•

Adjusting reset and set-back temperatures and temperature settings
Staging/sequencing of boilers, chillers, and air handling units
Adjusting and repairing dampers and economizers
Modifying control strategies for standard hours of operation
Eliminating simultaneous heating and cooling
Air and water distribution balancing and adjustments
Verifying controls and control sequencing, including enabling and re-enabling
automatic controls for set points, weekends, and holidays

It is recommended that the City schedule the commissioning of buildings on at least a
five-year cycle or when the function of a building or facility changes, and that an
ongoing commissioning program be developed, managed, and tracked by the Facilities
department in conjunction with the City’s asset management system. To limit the impact
of occupant behavior on building performance, it is also recommended that the City use
change management techniques to help occupants understand and adapt to the defined
parameters (i.e., temperature range, light, air flows, etc.) for conditioned spaces.
To avoid the potential of double counting with Initiative B4 (Implement Energy Audit
Recommendations), no energy or GHG benefit has been estimated for this initiative.
B6: Pilot Building Energy Management System
Low-energy intensive buildings do not always operate as they were designed resulting
in poor energy performance. Annual energy performance reporting, whether through
ENERGY STAR Portfolio Manager or a third-party energy management system, can
close the gap between predicted and actual energy use and provide support to an
ongoing building commissioning program (Initiative B5). Providing building operators
with energy management dashboards will enable them to benchmark their energy
performance against prior year data and buildings in the portfolio that are of similar
typology to identify underperformers and the need for improvements. Over time, energy
performance monitoring can also result in the identification of opportunistic business
changes like adjusting how facilities are programmed and managed (e.g., establishing
temperature and environment policies for staff and patrons, closing facilities, etc.).
It is recommended that the City pilot the use of a no-cost energy monitoring and
benchmarking program like ENERGY STAR Portfolio Manager to track and assess
energy and water consumption. Although there are no associated costs with the use of
ENERGY STAR Portfolio Manager, City staff will need staff resources to orientate,
upload building and facility data, and track and report on performance over time. The
https://www.energy.gov/sites/prod/files/2013/10/f3/omguide_complete.pdf August 3,
2018.
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City annual reports its energy use as required by O. Reg. 507/18, and the Ministry of
Energy, Northern Development and Mines publishes the Ontario-wide municipal data
normalized to weather as a benchmark reference.
This is a supportive action intended to maintain the energy and GHG reductions
resulting from initiatives B2 (Complete Building & Facility Utilization Assessments),
B4 (Implement Energy Audit Recommendations), and B5 (Implement a Building
Commissioning Program) and thus no benefit has been estimated for this initiative.
B7: Continue to Develop Alternative Work Strategies and Supportive Policies
A cost-effective energy and GHG reduction program implements policies that allow for
more flexible work environments and dis-incentivizes travel. Considering the impacts of
COVID-19, the City has adopted several strategies to protect employee health and
safety that also reduce energy and GHG emissions from operations. These strategies
include:
•
•
•

•

Alternative work schedules which allows employees to vary their hours from day
to day or compress more working hours into fewer days.
Telecommuting which enables employees to work from home offices or other
alternative spaces.
Shared offices and hoteling: This strategy provides a flexible work environment
that allows for better space utilization, in that employees do not have a dedicated
office space and use a space that is available. This can have a significant reduction
on GHG emissions as the strategy can enable the City to avoid adding additional
buildings to accommodate a growing staff population.
Virtual meeting rooms and teleconferencing: The City uses various platforms to
facilitate virtual meetings which create the same experience for the user as face-toface meetings.

Post-COVID-19, it is recommended that the City continue to deploy these strategies as
a means to reduce travel related costs (both staff time and reimbursement of fees) and
GHG emissions.
This is a supportive action and thus no energy or GHG benefit has been estimated for
this initiative.
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6.1

Summary of Proposed Initiatives

A summary of the proposed initiatives is presented in the following table:
Table 6-4:

Summary of Buildings & Facilities Initiatives
Initiative

Description

Reduction Potential

Estimated Cost / Effort

Priority

Responsibility

Indicators

B1: Update Green Building
Policy and Technical Standards

Update Green Building Policy and
Supportive Initiative
associated technical standards to
require that all newly constructed and
deeply renovated buildings undergo a
net-zero and alternative energy
evaluation as part of the design
process and require that the life cycle
cost and return considerations for
reducing GHG emissions be
presented to Council.

• Staff Time (0.5 full-time
equivalent, FTE)
OR
• Consultant Time
($30,000-$50,000)

Complete by end
of 2025

• Sustainable Design &
Development
• Corporate Enterprise

• Policy and technical
standards are
completed and
approved

B2: Complete Building & Facility
Utilization Assessments

Review service delivery requirements
and needs with consideration to
facility operational demands with the
objectives of identifying operational
and service delivery efficiencies.

Supportive Initiative

• Staff Time (0.5 FTE)
OR
• Consultant ($50,000)

Complete by end
of 2022

• Sustainable Design &
Development

• Energy Use and
Intensity (GJ and
GJ/m2)
• GHG Emissions and
GHG Intensity
(tCO2e and
tCO2e/m2)
• Energy Cost
Intensity ($/m2)
• Operating Hours
• Space Utilization
Index

B3: Develop De-Carbonization
Plan for Buildings & Facilities

Utilizing building condition
assessments, develop a unifying
de-carbonization plan for each major
City building and facility. Decarbonizing existing buildings will
require deep energy retrofits that
upgrade or replace equipment and
building envelopes (e.g., roof, walls,
windows) to achieve large energy
and GHG emission reductions.

40-60% Building /
Facility Natural Gas
Energy Reduction
Increase in 10-15%
in Building / Facility
Electricity Energy

• Staff Time (1 FTE)
OR
• Consultant Time (to be
determined)
• 30-40% Premium on
Retrofit Construction
Cost ($/ft2)

Complete by end
of 2025

• Sustainable Design &
Development
• Corporate Enterprise

• Energy Use and
Intensity (GJ and
GJ/m2)
• GHG Emissions and
GHG Intensity
(tCO2e and
tCO2e/m2)
• Energy Cost
Intensity ($/m2)
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Initiative

Description

Reduction Potential

Estimated Cost / Effort

Priority

Responsibility

Indicators

B4: Implement Energy Audit
Recommendations

Implement the outstanding
recommendations presented in the
previously completed facility energy
audits. Leverage external funding
opportunities to implement energy
reduction initiatives with longer
payback periods.

15-19% Building /
Facility Natural Gas
Energy Reduction
10-14% Building /
Facility Electricity
Energy Reduction

• ~$3 Million
• Staff Time (1 FTE)

Complete by end
of 2022

• Sustainable Design &
Development

• Energy Use and
Intensity (GJ and
GJ/m2)
• GHG Emissions and
GHG Intensity
(tCO2e and
tCO2e/m2)
• Energy Cost
Intensity ($/m2)

B5: Implement a Building
Commissioning Program

Prepare and implement a building
commissioning and ongoing
commissioning plan.

Supportive Initiative
(Maintains Energy
Reductions)

• Staff Time (0.25 FTE)

Complete by end
of 2025

• Sustainable Design &
Development

• Energy Use and
Intensity (GJ and
GJ/m2)
• GHG Emissions and
GHG Intensity
(tCO2e and
tCO2e/m2)
• Energy Cost
Intensity ($/m2)

B6: Pilot Building Energy
Management System

Building energy management
systems can track energy
consumption and costs allowing
users to better understand energy
use for each facility over time and
can also be used to identify trends. It
is recommended that the City explore
what cost-effective energy
management systems are available.

Supportive Initiative

• Staff Time (0.10 FTE)

Complete by end
of 2022

• Sustainable Design &
Development

• Energy Use and
Intensity (GJ and
GJ/m2)
• GHG Emissions and
GHG Intensity
(tCO2e and
tCO2e/m2)
• Energy Cost Intensity
($/m2)
• Operating Hours

B7: Continue to Develop
Alternative Work Strategies and
Supportive Policies

A cost-effective energy and GHG
measure that can be deployed to
implement policies that allow for
more flexible work environments and
dis-incentivize travel.

Supportive Initiative

• Staff Time (0.25 FTE)

Work underway

• Corporate Services /
Human Resources

• Space Utilization
Index
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Fleet and Equipment

7

The City owns and operates over 400 light, medium, heavy duty vehicles, and
equipment. Both fleet and equipment are powered by gasoline and diesel which
accounted for 34% of the City’s 2018 GHG emissions. Light duty vehicles and trucks
accounted for 43% of the fleet and equipment’s GHG emissions, with heavy duty
vehicles and off-road equipment accounting for the remainder of the GHG emissions
(58%) (Table 7-1).
Table 7-1:

GHG Emissions by Vehicle Classification
GHG Emissions
(tCO2e)

Percent

Heavy Duty Vehicle (HDV)

872

48%

Light Duty Truck (LDT)

710

39%

Off-Road Equipment (ORE)

178

10%

Light Duty Vehicle (LDV)

72

4%

1,832

100%

Classification

Total

Fleet and equipment GHG emissions are the direct result of a wide and varied range of
services delivered to the community. As no single measure can eliminate all fleet GHG
emissions, a suite of strategies is required which include:
•
•
•
•

F1: Conduct Fleet Data Analysis with Sustainability Focus
F2: Develop a Low-Carbon Fleet Master Plan
F3: Develop and Implement a Fleet Rightsizing Operational Procedure
F4: Continue to Opportunistically Switch Off-Road and Hand-Held Equipment to
Electric

Based on the proposed actions, it is estimated that the City can reduce fleet and
equipment GHG emissions by 56% by 2050 (Table 7-2).
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Table 7-2:

Estimated GHG Emission Reductions From Fleet & Equipment
Year Ended

2025

2030

2040

2050

2,334

2,233

1,834

1,835

165

119

620

1,095

Remaining GHG Emissions (tCO2e)

2,169

2,114

1,214

739

Change from 2010 Base Year

30%

26%

-28%

-56%

Business as Usual Forecasted GHG
Emissions (tCO2e)
Emissions Reductions (tCO2e)

Note:
Fleet & Equipment 2010 Base Year = 1,675 tCO2e
Figure 7-1 illustrates the progression of GHG emissions reductions over time compared
to the forecasted business as usual scenario. It shows that the low carbon fleet master
plan actions like vehicle and equipment electrification will be the main driver of GHG
reductions over time.
Figure 7-1: Forecast of Fleet & Equipment Energy and GHG Emissions
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Descriptions of the actions that can lead to the estimated reductions are discussed in
the following sections.
F1: Conduct Fleet Data Analysis with Sustainability Focus
The implementation of the proposed fleet and equipment initiatives will require the
establishment of the role or position of a Sustainable Fleet Data Analyst / Subject Matter
Expert and/or external consultant(s). This role/position would be responsible for
annually conducting the fleet data analysis with a focus on sustainability and for
supporting the implementation of the proposed initiatives so that the City can optimize
and reduce fleet size, maximize vehicle use, and adjust fleet composition which will
result in reduced fuel consumption and GHG emissions. It should be noted that
irrespective of how many resources are put in place to implement the proposed
initiatives, success will be largely based on what oversight systems and accountability
systems the City puts in place (e.g., implementation of a driver accountability reporting
system, assignment of GHG emissions to end users) to enact cultural change.
This is a supportive initiative and would be used to support Initiatives F2 (Develop LowCarbon Fleet Master Plan), F3 (Develop and Implement a Fleet Rightsizing Operational
Procedure) and F4 (Continue to Opportunistically Switch Off-Road and Hand-Held
Equipment to Electric). No energy or GHG benefit has been estimated for this initiative.
F2: Develop a Low-Carbon Fleet Master Plan
The City has committed to reducing GHG emissions by 80% below 2010 levels by 2050.
Converting this target into action requires the implementation of a Fleet Master Plan that
establishes the systems and processes to address the barriers and challenges noted
and convert the fleet to operate on no to low-carbon fuels. It is recommended that the
Plan focus on initiatives that aim to reduce the size of the City’s fleet, reduce kilometers
travelled, use vehicles more efficiently, standardize the vehicle fleet where possible,
track life-cycle vehicle costs, and accelerate fuel switching.
At a minimum, the Fleet Master Plan should:
•

Determine a process to use an internal cost of carbon and life cycle assessments to
reduce, replace or re-assign vehicles and equipment. When the cost of carbon is
factored into lifecycle analysis it can accelerate the timing to which high GHG
emitting assets are replaced. As illustrated in Figure 7-2, without accounting for the
cost of carbon and GHG emissions, the replacement of vehicles could be delayed
resulting in increased operating and fuel costs and ultimately, higher energy and
GHG emissions.

•

Determine a process that incorporates vehicle right-sizing requirements to identify
which vehicles can be replaced with electric or low-carbon fuel powered alternatives.
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•

Contain a strategy towards converting all equipment to run on low or no-carbon fuels
before 2030.

•

Include electric vehicle charging infrastructure, or at a minimum, rough-ins during
construction to support future vehicle charging infrastructure (electric vehicle ready)
as part of the City’s buildings technical standards.

•

Establish a plan to install electric vehicle infrastructure that:
− Serves daytime public and non-fleet charging and nighttime fleet charging (where
feasible)
− Identifies priority locations and opportunities to develop integrated multimodal
mobility hubs that include electric vehicle infrastructure on City property
− Identifies suitable locations for cost-effective charging to allow for a range of
vehicle types and charges
− Identifies priority areas for the co-location of electric vehicle infrastructure that
supports both light-duty and heavy-duty vehicles
− Identifies opportunities to upgrade charging infrastructure at City properties to
allow for sub-metering of charging activity, improve remote management
capabilities, and increase charging options
− Includes a system to monitor billing and electricity use for the electric vehicle fleet
to allow for tracking, allocating, and reporting of costs and benefits
− Includes a phased approach to address increased charging access (e.g.,
encourage other types of electric vehicles, encourage at-home charging when
feasible, etc.)
− Identifies staff resources required to implement Fleet Master plan
recommendations

•

Include policies that afford the Fleet division with the ability to allocate vehicles for
staff based on the functional needs required with the goal of rationalizing fleet
assets, reducing fuel consumption, and increasing fleet efficiencies.
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Figure 7-2: Vehicle Lifecycle Cost and Optimum Replacement Timing With and
Without Cost of Carbon

Source (with modification): https://drivinginsights.co.nz/fleet-management/optimal-fleetreplacement
The corporate fleet is currently capitalized to support the replacement of vehicles on a
like-for-like basis and add new vehicles to the fleet based on growth and development
of corporate services. It does not support a transition to electrified or low-carbon
powered vehicle and equipment fleet which have higher capital costs, required trained
staff, and require new fueling infrastructure systems. Some of the costs are offset from
reduced fuel and maintenance costs, but additional support is needed in the short term
is required to support the transition. It is recommended that the City consider
implementing a three-tiered approach in the Fleet Master Plan to finance investment in
switching to low or no-carbon vehicles using an internal cost of carbon, a levy and
vehicle electrification fund.
Depending on how aggressive the City is with the implementation of the actions within
this Initiative, the City could achieve a reduction in GHG emissions of around
1,000 tCO2e.
F3: Develop and Implement a Fleet Rightsizing Operational Procedure
Using available data (e.g., telematics), it is recommended that the City evaluate vehicle
routes to see if they are optimal in terms of fuel and driver time efficiency and consider
other technologies or opportunities to reduce travel. It is recommended that the City
create policies that afford the Fleet Manager with the ability to allocate vehicles for staff
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based on the functional needs required with the goal of rationalizing fleet assets,
reducing fuel consumption, and increasing fleet efficiencies.
The literature estimates that a vehicle rightsizing operational program can reduce
energy and GHG emissions by 5-17% depending on the fleet composition, volume,
distances driven and needs. Without more detailed information, a GHG reduction
estimate for the City could not be derived and no energy or GHG benefit was estimated
for this initiative.
F4: Continue to Opportunistically Switch Off-Road and Hand-Held Equipment to
Electric
The City has been actively piloting new technologies as part of reducing fleet and
equipment fuel consumption and GHG emissions. The City should use this experience
to consider City-wide approaches to develop a formal strategy to transition small mobile
equipment (e.g., mowers and leaf blowers) to electric or zero emissions technologies. It
is also recommended that the City investigate pilot projects utilizing electric vehicle and
other heavy truck hybrid technologies as they become available and recommend unique
opportunities which result in cost effective and reduced fuel consumption and GHG
emissions.
No energy or GHG benefit has been estimated for this initiative since the related
technologies are in the early stage of development.
Photo 5:

Electric car which is part of Cambridge’s growing “Green Fleet”
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7.1

Summary of Proposed Initiatives

A summary of the proposed initiatives is presented in the following table:
Table 7-3:

Summary of Fleet & Equipment Initiatives

Initiative

Description

Reduction Potential

Estimated Cost / Effort

Priority

Responsibility

Indicators

F1: Conduct Fleet Data
Analysis with
Sustainability Focus

Annually conduct a review of the fleet to
analyze telematics data and to support the
implementation of fleet energy reduction
initiatives identified in the ECDM Plan.

Supportive Initiative

• Staff Time (1 FTE)
• Staff Member /
Consultant Salary

Initiate in 2021

• Fleet

• Annually completed fleet
sustainability data
analysis

F2: Develop a LowCarbon Fleet Master Plan

Develop a Low Carbon Fleet Master Plan to
reduce energy consumption, improve costefficiency, while maintaining / improving
service levels. It is recommended that the
Plan establish fleet specific renewable
energy targets that align with the City’s
corporate target of reducing GHG emissions
by 80% by 2050.

40-90% Reduction in
Fleet Gasoline and
Diesel Energy
100% Increase in
Fleet Electricity
Energy

• Staff Time (1 FTE)
• $30,000

Complete by end
of 2022

• Fleet

• Completion and
endorsement of
endorsement of the Low
Carbon Fleet Master
Plan by senior
management and
Council

F3: Develop and
Implement a Fleet
Rightsizing Operational
Procedure

Identify opportunities to right size equipment,
vehicles, and the fleet size for the intended
job/purpose. The objective is to develop a
formal process that rationalizes fleet assets
and reduces fuel consumption and GHG
emissions by identifying which vehicles can
be replaced smaller, electric, or renewably
powered vehicles. Route optimization may
also reduce fuel consumption and
associated GHG emissions.

Supportive Initiative

• Staff Time (0.25 FTE)

Complete by end
of 2023

• Fleet

• Fuel efficiency (L/km)
• Quantity of fuels used
(L or m3)
• Number of vehicles with
greater fuel efficiency,
hybrid, EV etc.

F4: Continue to
Opportunistically Switch
Off-Road and Hand-Held
Equipment to Electric

Continue to opportunistically switch off-road
and hand-held equipment to electric
powered where health and safety and
performance is not compromised.

40-60% Reduction in
Equipment GHG
Emissions
100% increase in
Electricity Energy

• Staff time (0.05 FTE)

Work underway

• Fleet
• Hand-Held
Equipment is
replaced by
Operations Managers

• Fuel efficiency (L/km)
• Quantity of fuels used
(L or m3)
• Number of pieces of
electric equipment
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8

Solid Waste

Waste does not directly consume energy but when deposited into landfills, it
decomposes and releases methane which is a potent GHG. In addition, the extraction
and processing of raw materials, the manufacture, and transportation of these materials
prior to disposal also creates GHG emissions. There are other impacts beyond the
GHG impacts that waste have which range from land-management (using land to
bury waste), air quality impacts because of transporting the waste, managing any
contaminated water that comes from the waste, amongst many others. Keeping waste
out of landfills requires a focus on diverting waste to other uses as well as minimizing
the amount of waste generated in the first place. To achieve this, a corporate solid
waste management plan is proposed. Note that the Region of Waterloo owns and
operates the landfill and is responsible for waste collection. The City’s initiatives to
reduce solid waste would also support the Regional and community GHG reduction
targets.
SW1: Develop Corporate Solid Waste Management Plan
Reducing the amount of waste created is a critical first step to reduce the burden on
local landfills and reducing GHG emissions throughout a product’s lifecycle from
extraction to disposal. By reducing and eliminating waste, GHG emissions can be
avoided not only in the landfill, but through a product’s life cycle. This initiative
recommends the development of a corporate solid waste management plan that aligns
with the 7R’s of zero waste (Figure 8-1):
•

•

•

Rethink & Revaluate - Current purchasing habits and systems that encourage
consumption create much of the waste we need to reduce. The first step is to
examine what processes, policies, and actions the City can implement / change
immediately to reduce waste.
Regulate & Standardize - Waste suffers from the free rider effect where someone
else pays environmentally, economically, or socially, whilst others do not. When City
waste is sent to the landfill the waste is buried and left for future generations to
contend with. An effective method to addressing this challenge is to implement
regional waste reduction initiatives like source waste separation requirements,
recycling standards, etc. This will require engagement with the Region and other
local governments.
Reduce - Reducing end use waste seems is very important, but so is reducing
waste throughout the supply chain. This means minimizing the ecological footprint of
goods and services by choosing products that last longer, can be repaired, reused,
recycled, or sold. It also means prioritizing the purchase and consumption of locally
grown foods.
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•
•

•

•

Reuse - Wherever possible, use products that retain their value, usefulness, and
function. It means using products that have been designed for disassembly and
reuse and repairing products when they have broken down.
Recycle/Compost/Repurpose - Many products sold on the market are disposable,
but not recyclable/reusable and are meant to be discarded. The corporate solid
waste management plan will encourage staff to purchase goods that can be
upcycled or recycled and incent the use of diversion systems that allow for the
highest and best use of materials, including organics.
Recover - The Region’s current waste systems co-mingle, or mix, waste streams,
making it nearly impossible to recover some of the materials thrown out. Change will
be required at the Regional level of government and will require the re-examination
of processes to support the separation of waste streams so that as much material is
recovered as possible. This will reduce the amount of virgin materials being used in
new products.
Residuals Management - The City will need to monitor and track all its waste
streams, diversion rates, and residual waste to identity new opportunities to reduce
residual waste to zero.

Figure 8-1: Zero Waste Hierarchy

Table 8-1 summarizes the anticipated GHG emission reductions from 2015 to 2050,
with the expectation that waste generation will increase. Depending on how
aggressively the City implements this initiative, the City could negate the projected
increase in GHG emissions and possibly eliminate all waste streams and GHG
emissions by 2050 (i.e., 549 tCO2e). This ECDM Plan assumes that the City can reduce
solid waste GHG emissions by at least 25%.
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Table 8-1:

Estimated GHG Emission Reductions From Solid Waste
Year Ended

2025

2030

2040

2050

Business as Usual Forecasted GHG
Emissions (tCO2e)

428

450

497

549

Emissions Reductions (tCO2e)

107

112

124

137

Remaining GHG Emissions (tCO2e)

321

337

373

412

37.1%

44.1%

59.2%

75.9%

Change from 2010 Base Year
Notes: Solid Waste 2010 Base Year = 234 tCO2e
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8.1

Summary of Proposed Initiatives

A summary of the proposed initiatives is presented in the following table:
Table 8-2:

Summary of Solid Waste Initiatives

Initiative

Description

SW1:
Develop
Corporate
Solid Waste
Management
Plan

Develop a
corporate solid
waste
management plan
that aligns with the
7R’s of zero
waste.

Reduction
Potential
Up to 100%
of solid
waste
emissions

Estimated
Cost / Effort
• Staff Time
(0.25 FTE)
• Staff
Member /
Consultant
Salary

Priority
Complete
by end of
2023

Responsibility
• Corporate
Services

Indicators
• Completion
of Initiative
• Quantity of
solid waste
per person
(tonnes per
person)
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9

Wastewater

While the pumping of wastewater represents a small fraction of the City’s energy use
and associated GHG emissions, it is important to implement cost-effective actions that
can reduce energy and GHG emissions and have several co-benefits. Two wastewater
energy reduction initiatives have been identified for this ECDM Plan:
•
•

W1: Continue to Assess the Feasibility of Micro-Hydro Turbine Systems when
Installing or Upgrading Existing Wastewater Infrastructure
W2: Opportunistically Replace Diesel Powered Backup Generators with Energy
Efficient Natural Gas Generators

Based on the proposed actions, it is estimated that the City can reduce GHG emissions
from the operation of wastewater pumping stations by 36% by 2050 (Table 9-1).
Table 9-1:

Estimated GHG Emission Reductions from Wastewater
Year Ended

2025

2030

2040

2050

Business as Usual Forecasted GHG
Emissions (tCO2e)

66

72

80

87

Emissions Reductions (tCO2e)

5

5

5

5

Remaining GHG Emissions (tCO2e)

62

67

75

83

-52.3%

-47.8%

-42.0%

-36.0%

Change from 2010 Base Year

Notes:
Wastewater 2010 Base Year = 129 tCO2e
Wastewater related GHG emissions are projected to increase as the community
population expands
W1: Continue to Assess the Feasibility of Micro-Hydro Turbine Systems when
Installing or Upgrading Existing Wastewater Infrastructure
Water distribution systems provide high quality water at an acceptable pressure and in
an economical manner. Depending on the topography and the location of the
distribution system there may be greater-than-required pressures at some locations.
The typical method of addressing the excess pressure is to install an in-line pressure
reducing valve. However, there may be opportunities to utilize a micro-hydro turbine to
harness this excess pressure and generate clean, emissions-free, energy. During
wastewater facility upgrades, it is recommended that the City continue to look for
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opportunities to utilize micro-hydro turbines and use the generated energy for
operations or for use in community assets like EV chargers.
W2: Opportunistically Replace Diesel Powered Backup Generators with Energy
Efficient Natural Gas Generators
There may be an opportunity to switch diesel generators to natural gas generators in
conjunction with the utilization of battery storage which can provide critical power
reliability as needed. As switching diesel generators to natural gas and battery storage
support has not been planned by the City and would likely involve environmental
regulatory hurdles this initiative should be explored first as a pilot to assess the
business case prior to full adoption.
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9.1

Summary of Proposed Initiatives

A summary of the proposed initiatives is presented in the following table:
Table 9-2:

Summary of Wastewater Initiatives
Initiative

Description

Reduction Potential

Estimated Cost /
Effort

Priority

Responsibility

Indicators

W1: Assess the Feasibility of
Micro-Hydro Turbine
Systems when Installing or
Upgrading Existing
Wastewater Infrastructure

Complete an assessment as to the level of
Unknown
opportunity to install micro-hydro turbines in
wastewater infrastructure to reduce energy
consumption (e.g., Dover Street Pumping
Station). Financial viability can be improved by
accessing external funding sources (i.e., FCM).

• Unknown

Work underway

• Wastewater
• Facilities

• Renewable energy opportunities
are identified and assessed
• Quantity of electricity produced
(kW)
• % of energy demand from
renewable energy
• Energy use and Energy Intensity
(GJ and GJ/m3 wastewater)
• Operational Energy Costs ($ or
$/m3 wastewater)

W2: Opportunistically
Replace Diesel Powered
Backup Generators with
Energy Efficient Natural Gas
Generators

Replace diesel powered backup generators
with natural gas powered generators to reduce
energy consumption and reduce the risks
associated with diesel spills, air contaminants,
etc.

• Staff Time
(0.15 FTE)

Work underway

• Wastewater

• Number of diesel generator
• Total diesel consumed (L or m3)

Upwards of 20 tCO2e
reduction per
generator
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Corporate Leadership

The City has both a responsibility and an opportunity to respond to the causes and
impacts of climate change and it has recognized this by committing to an 80% reduction
in GHG emissions by 2050. The achievement of this important GHG reduction target
requires both conservation first actions like those already identified in this ECDM Plan,
but also a change in how the City internalizes and prioritizes climate related actions.
The following initiatives set these important foundations:
•
•
•
•
•
•
•
•

C1: Update Asset Management Plan and Policy
C2: Recognize the City’s Urban Forest as a Strategic Infrastructure Asset
C3: Incorporate Life Cycle Considerations into Capital Planning and Purchases
C4: Develop a Sustainable Purchasing Policy
C5: Develop a Corporate Energy Savings Policy and Terms of Reference
C6: Develop a Sustainable Infrastructure Rating System Policy
C7: Develop an Internal Cost of Carbon Policy
C8 Dedicated Sustainability Planning Resource(s)

These initiatives are presented in the following sections.
C1: Update Asset Management Plan and Policy
The City’s Asset Management Policy and associated Plan were recently completed
(2019/2020) and include the objective of investing in and upgrading assets to mitigate
and adapt to climate change in accordance with Ontario Regulation 588/17 - Asset
Management Planning for Municipal Infrastructure (O. Reg. 588/17). An effective asset
management plan and policy references the impacts of climate change on asset
systems and commits the organization to understanding and managing these risks, as
one of several types of risk to assets. The plan and policy will be reviewed every five
years and updated as required in accordance with O. Reg. 588/17. The Asset
Management Plan should include a corporate risk management framework outlining a
consistent approach to risk identification, classification, prioritization, and management.
The risk management framework should identify climate risks as one type of risk to be
considered, as well as other types of risk.
This initiative supports all initiatives recommended in this ECDM Plan. No energy or
GHG benefit has been estimated.
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C2: Recognize the City’s Urban Forest as a Strategic Infrastructure Asset
This ECDM Plan has shown that for the City to achieve its 80% GHG reduction target, it
will need to aggressively improve the energy efficiency and shift all assets within the
City’s operational control to lower or no carbon fuel sources, and where necessary,
utilize RNG and carbon offsets to true-up the remaining emissions. Rather than tax itself
through the procurement of RNG and carbon offsets, the City has an opportunity to
invest in its natural capital and recognize the carbon benefit.
In 2013, the City set plans to improve its tree canopy over a 30 year period which
involved completing an inventory of the current canopy, developing an Urban Forest
Plan, and establishing a canopy target and to increase the canopy over a 30 year
period. The last ECDM Plan recognized the benefit of the urban forest and
recommended that the City work to improve the tree canopy; however, this action was
not implemented for a variety of reasons, but perhaps most importantly, because it was
not recognized as a strategic infrastructure asset.
The City’s recent Asset Management Policy and Plan includes consideration of green
infrastructure. The Policy and Plan will be reviewed every five years and updated as
required by O. Reg. 588/17. Green infrastructure benefits the City's management of
rainwater, provides cool shade to City and community buildings, and is essential to
urban biodiversity and reducing energy and GHG emissions.
This is a supportive initiative and could be used to mitigate some of the costs
associated with purchase of RNG and carbon offsets. No energy or GHG benefit has
been estimated for this initiative.
C3: Incorporate Life Cycle Considerations into Capital Planning and Purchases
Like most local governments, the City is often juggling and prioritizing competing
financial priorities, which can result in a procurement culture where the lowest bid is
often seen as the most viable and best value for taxpayers. The result, however, is a
system that defaults to ‘like-for-like’ replacements, penalizes higher cost energy and
GHG emission reduction technologies and best-practices, and does not account for the
GHG footprint of the products or services being provided. For example, NRCAN
estimates that 20% of Canada’s GHG emissions are embodied in the construction
sector - which are not accounted for in most municipal GHG accounting systems. To
shift the current City culture and narrative, the City will need to begin integrating LCA
processes into budget and capital planning, strategic planning, purchasing policies,
preventative maintenance plans, environmental management plans, and asset
management. The simplest form of integration is using publicly available or low cost
LCA tools (e.g., RETScreen) as part of pilot projects to account for energy and GHG
emissions in budget and capital planning and asset management. For example, when
considering the need for new municipal facilities or retrofits to existing facilities, a

52

City of Cambridge Energy Conservation and Demand Management Plan
(2020 Update)

lifecycle analysis can provide information about the amount of energy used over the
entire span of a building’s life - from planning and design, to construction, through
operation, to decommissioning. Success from this initiative would mean that LCA
measures are incorporated into the initial stages operational and capital project
planning, and that options for energy efficiency and conservation are considered,
evaluated, and quantified in terms of life cycle, which includes cost, maintenance, and
energy and GHG reductions.
This is a supportive initiative and would be used to support Initiatives C1 (Update Asset
Management Plan and Policy), F2 (Develop a Low-Carbon Fleet Master Plan), and B3
(Develop De-Carbonization Plan for Buildings & Facilities). No energy or GHG benefit
has been estimated for this initiative.
C4: Develop a Sustainable Purchasing Policy
The City has supported the purchase of environmentally friendly products and services
in principle, but currently does not have a formalized sustainable procurement program.
Such a program can help reduce energy use and GHG emissions that result from
operations, contracted services, and in the construction of City infrastructure. The
objective of an environmental procurement program is to shift spending away from
goods and capital assets that have a greater energy, GHG, water, waste footprint
towards those that have a smaller footprint over the goods or services lifespan.
The interest in green procurement reflects growing market preference for
environmentally superior goods and capital assets referencing environmental,
sustainability and corporate social responsibility standards. However, identifying and
verifying the relative environmental benefits of products and establishing which products
are actually “green” or “greener” is challenging. There is a general lack of industry
standards and accepted criteria for valuation. Many factors throughout the entire life
cycle of the product and packaging supply chain, use, and disposal can be included and
if so, weighted in analysis. Environmental aspects include items such as recycled
content, renewable versus non-renewable resource inputs, GHG emissions and
embodied energy, other contaminant emissions, energy efficiency, and waste
production and reduction. Economic, social, and cultural aspects of procurement include
ethical and fair-trade practices such as economic and employee equity, worker health
and safety, child labor, and community economic development.
To reduce energy and GHG emissions from products and services, it is recommended
that the City develop a Sustainable Products Ranking Framework and associated
program. A Sustainable Products Ranking Framework would enable the City to clearly
assess the degree to which environmental and social considerations have been
addressed over the life cycle of a good or capital asset. Such a framework is designed
to compare, rank and weigh purchases based on set requirements (e.g., cost,
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efficiency, etc.) as well as the degree to which the environmental and social impacts of
concern have been reduced or eliminated. Each purchase would be assessed against a
base case product or service for which no identifiable efforts have been made to reduce
the environmental or social impacts. Such a framework, its requirements, criteria, and
processes would need to be documented and reside in an Environmental Procurement
Program Guide. In the case of capital goods, like buildings, the Framework would
incorporate green performance requirements / objectives and performance metrics such
as Energy Use Intensity (EUI) and/or Thermal Energy Demand Intensity and/or GHG
Intensity and would undergo an energy and GHG emissions LCA to quantify the energy
and GHG impact that would be incurred over the life of the asset. These performance
targets would then be carried through into contractual requirements, along with
associated penalties for non-compliance. To track and monitor contracted services, it is
recommended that the City include energy and GHG emissions reporting requirements
in all new and renewed contracts post 2022.
This is a supportive initiative and would be used to support Initiatives C1 (Update Asset
Management Plan and Policy), C3 (Incorporate Life Cycle Considerations into Capital
Planning and Purchases), F2 (Develop a Low-Carbon Fleet Master Plan), and B3
(Develop De Carbonization Plan for Buildings & Facilities). No energy or GHG benefit
has been estimated for this initiative.
C5: Develop A Corporate Energy Savings Policy and Terms of Reference
When actual utility savings occur from energy reductions projects, future operational
budgets are often reduced to reflect this change. However, in many cases the
operational costs to maintain the energy reductions are higher than what has been
historically required, and the reduction of budget reduces a departments resource
capacity to maintain the energy reductions. The proposed initiative would assign the
remaining budget to a special projects account (e.g., realized utility savings from an
LED retrofit program would be assigned to a financial account for use in the future) for
the discretionary use of the department that implemented the energy savings project.
This is a supportive initiative and would be used to support all energy and GHG
reduction Initiatives presented in this ECDM Plan. No energy or GHG benefit has been
estimated for this initiative.
C6: Develop a Sustainable Infrastructure Rating System Policy
Numerous infrastructure sustainable rating systems are available to facilitate and
assess sustainable practices throughout the various phases of a project’s life cycle.
Many of these systems, like GreenRoads and CEEQUAL/ BREEAM, are infrastructure
type specific (transportation, water, and roads) and do not always assess the holistic
nature and impacts of a project. Envision, developed by the Institute for Sustainable
Infrastructure (ISI), is a comprehensive rating system that assesses not only individual
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project performance, but also how the project contributes to the sustainability of the
community it is situated. It includes five main categories of assessment: Quality of Life,
Leadership, Resource Allocation, Natural World, and Climate and Risk.
A sustainable infrastructure policy and associated rating system will aid the
implementation of this ECDM Plan, requiring designers to reduce embodied,
construction and operational GHG emissions and energy usage over a project’s life
cycle. For example, the use of the Envision framework would require that staff
investigate and identify opportunities to install renewable energy generation
infrastructure.
It is recommended that the City incorporate the Envision ISI Framework into the City's
Project Prioritization Model to evaluate infrastructure sustainability in detail.
This is a supportive initiative and support Initiative C1 (Update Asset Management
Plan), C2 (Recognize the City’s Urban Forest as a Strategic Infrastructure Asset),
C3 (Incorporate Life Cycle Considerations into Capital Planning and Purchases),
C4 (Develop a Sustainable Purchasing Policy), B1 (Update Green Building Policy and
Technical Standards), B2 (Complete Building & Facility Utilization Assessments), and
F2 (Develop a Low-Carbon Fleet Master Plan). No energy or GHG benefit has been
estimated for this initiative.
C7: Develop an Internal Cost of Carbon Policy
Climate change impacts are expected to have serious negative effects on global
economic growth and development. In 2005, the UK government commissioned an
independent economic review called The Stern Review, which concluded, “the benefits
of strong and early action far outweigh the economic costs of not acting.”6 Using results
from economic models, the Review estimated that if we don’t act, the overall costs and
risks of climate change will be equivalent to losing at least 5% of global Gross Domestic
Product (GDP) annually - potentially as much as 20% of GDP. In contrast, the costs of
implementing actions to reduce GHG emissions and mitigate the impacts of climate
change could be limited to around 1% of global GDP annually.
Although the social and environmental benefits of reducing energy and GHG emissions
are well established, their recognition or importance in decision making processes are
often under-represented. Applying an Internal Cost of Carbon (ICC) policy allows
organizations to better account for these benefits and is a key component to moving an
Nicholas Stern. The Economics of Climate Change: The Stern Review. Cambridge
University Press, January 2007.
http://webarchive.nationalarchives.gov.uk/+/http://www.hmtreasury.gov.uk/independent_reviews/stern_review_economics_climate_change/stern_r
eview_report.cfm
6
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organization towards its energy and GHG reduction targets. To support many of the
proposed initiatives in the ECDM Plan, it is recommended that the City establish an ICC
which would be used to calculate the value (expressed as a cost) of GHG emissions
associated with decision-making in respect to all City assets and infrastructure.
It is suggested that the City could align its policy with the City of Vancouver which
establishes the ICC at $150/tCO2e and escalates at 6% per year.
No energy or GHG benefit has been estimated for this initiative. Factoring in an ICC into
decision making would support the business case for all the Initiatives in this ECDM
Plan.
C8: Dedicated Sustainability Planning Resource(s)
The implementation of the proposed initiatives within the ECDM Plan will require the
establishment of dedicated sustainability planning resource(s) who would oversee and
be responsible for supporting the implementation of the proposed energy and GHG
reduction initiatives. The sustainability planning resource(s) would champion
implementation of the ECDM Plan, including engagement and coordination between
departments, monitoring progress, quantifying energy and GHG reductions achieved,
analyzing trends, reviewing and sharing of successes, assisting with mitigation of
challenges or barriers, and annually reporting progress. The sustainability planning
resource(s) and/or external consultant(s) would also be responsible for leading and
coordinating the subsequent updates and refinements of the ECDM Plan to meet the
2050 reduction target.
This is a supportive initiative and would be used to support all other initiatives. No
energy or GHG benefit has been estimated for this initiative.
Photo 6:

Lighting Retrofit at Preston Arena
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10.1 Summary of Proposed Initiatives
A summary of the proposed initiatives is presented in the following table:
Table 10-1: Summary of Corporate Initiatives
Initiative

Description

Reduction Potential

Estimated Cost /
Effort

Priority

Responsibility

Indicators

C1: Update Asset
Management Plan and
Policy

The City’s Asset Management Policy and
associated Plan were recently completed
(2019/2020) and include the objective of
investing in and upgrading assets to mitigate
and adapt to climate change in accordance with
Ontario Regulation 588/17 - Asset Management
Planning for Municipal Infrastructure (O. Reg.
588/17). The plan and policy will be reviewed
every five years and updated as required in
accordance with O. Reg. 588/17.

Supportive Initiative

• Staff Time (0.5 FTE)
AND
• Consultant Time
($50,000)

Complete plan by
end of 2023 and
policy by end of
2024.

• Infrastructure
Services

• Update of Plan and
Policy

C2: Recognize the City’s
Urban Forest as a
Strategic Infrastructure
Asset

The City’s Asset Management Policy and Plan
includes consideration of green infrastructure
such as urban forests. The Policy and Plan will
be reviewed every five years and updated as
required by O. Reg. 588/17.

Supportive Initiative

• Staff time (0.25 FTE)

Complete as part
of initiative C1

• Infrastructure
Services

• Completion of
Initiative
• Number of trees
• Economic benefit of
urban forest
• GHG emissions
sequestered (tCO2e
sequestered)

C3: Incorporate Life Cycle
Considerations into
Capital Planning and
Purchases

Pilot the use of publicly available or low-cost Life Supportive Initiative
Cycle Analysis (LCA) tools (e.g., RETScreen) to
account for energy and GHG emissions in
budget and capital planning and asset
management. The LCA should include all of the
energy inputs, including those used to create
building materials at the outset, and to dispose
of them at the end of the building’s life.

• Staff Time (0.1 FTE)
/ Training in LCA
Tools

Complete by end
of 2024

• Finance
• Procurement
• Infrastructure
Services

• Pilot projects are
implemented and
lessons learned
applied.
• The City adopts an
LCA program
• Total corporate
energy (GJ)
• Total corporate
GHG emissions
(tCO2e)
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Initiative

Description

Reduction Potential

Estimated Cost /
Effort

Priority

Responsibility

Indicators

C4: Develop a
Sustainable Purchasing
Policy

Develop a Sustainable Purchasing Policy that
clearly prioritizes products and services that
reduces / conserves operational energy use and
GHG emissions.

Supportive Initiative

• Staff Time
(0.25 FTE)

Complete by end
of 2022

• Corporate Services
• Procurement

• Policy is completed
and approved

C5: Develop A Corporate
Energy Savings Policy
and Terms of Reference

Develop an energy savings policy and terms of
reference that recognizes and make available
any operational budgets saved, as a result of
energy conservation and demand initiatives
available to any department with an energy
reduction opportunity that meets the
requirements of the Terms of Reference.

Supportive Initiative

• Staff Time
(0.25 FTE)

Complete by end
of 2021

• Corporate Services
• Finance

• Policy is completed
and approved

C6: Develop a
Sustainable Infrastructure
Rating System Policy

Incorporate the Envision ISI Framework into the
City's Project Prioritization Model.

Supportive Initiative

• Staff Time
(0.05 FTE)

Complete by end
of 2024

• Corporate Services
• Procurement

• Policy is completed
and approved

C7: Develop an Internal
Cost of Carbon Policy

Develop an internal cost of carbon (ICC) policy
to realize the cost of GHG emissions in capital
decision frameworks.

Supportive Initiative

• Staff Time
(0.05 FTE)

Complete by end
of 2021

• Corporate Services

• Policy is completed
and approved

C8: Establish Dedicated
Sustainability Planning
Resource(s)

Establish dedicated sustainability planning
resource(s) to champion the implementation of
the energy and GHG reduction initiatives
identified within the ECDM Plan, track and
report progress, and lead the subsequent
updates to the ECDM Plan.

Supportive Initiative

• Staff Time (1 FTE)
• Staff Member /
Consultant Salary

Initiate in 2021

• Corporate Services
• Human Resources

• Re-allocation or
hiring of staff
member and/or
external
consultant(s)
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11

Implementation and Monitoring

The following sections discuss implementation of the ECDM Plan, governance and
collaboration, funding opportunities and risks, evaluating future initiatives, resource and
budget planning, monitoring and reporting progress, and communication strategy.

11.1 Implementation Timing
The analysis in this ECDM Plan indicates that there is a pathway for the City to make
significant progress towards its GHG emissions reduction target. This ECDM Plan
identifies 22 initiatives which were selected based on their direct energy and GHG
reduction potential. Table 11-1 presents these initiatives and the timing of their
implementation over the next five years (2021-2025).
Table 11-1: ECDM Plan Initiative Timing
Initiative

2021 2022 2023 2024 2025

C8: Establish Sustainability Planning Resource(s)

X

F2: Develop a Low-Carbon Fleet Master Plan

X

X

B4: Implement Energy Audit Recommendations

X

X

B2: Complete Building & Facility Utilization
Assessments

X

X

C5: Develop A Corporate Energy Savings Policy
and Terms of Reference

X

C7: Develop an Internal Cost of Carbon Policy

X

F1: Conduct Fleet Data Analysis with
Sustainability Focus

X

X

C2: Recognize the City’s Urban Forest as a
Strategic Infrastructure Asset
C4: Develop a Sustainable Purchasing Policy

C3: Incorporate Life Cycle Considerations into
Capital Planning and Purchases

X

X

X

X

X

X

X

X

X

X

X

C1: Update Asset Management Plan and Policy
B3: Develop De-Carbonization Plan for Buildings
& Facilities

X

X

X
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Initiative

2021 2022 2023 2024 2025

F3: Develop and Implement a Fleet Rightsizing
Operational Procedure

X

SW1: Develop Corporate Solid Waste
Management Plan

X

B1: Update Green Building Policy and Technical
Standards

X

X

B5: Implement a Building Commissioning Program

X

X

B6: Pilot Building Energy Management System

X

X

C6: Develop a Sustainable Infrastructure Rating
System Policy

X

B7: Continue to Develop Alternative Work
Strategies and Supportive Policies

X

X

X

X

X

F4: Continue to Opportunistically Switch Off-Road
and Hand-Held Equipment to Electric

X

X

X

X

X

W1: Assess the Feasibility of Micro-Hydro Turbine
Systems When Installing or Upgrading Existing
Wastewater Infrastructure

X

X

X

X

X

W2: Opportunistically Replace Diesel Powered
Backup Generators with Energy Efficient Natural
Gas Generators

X

X

X

X

X

The following initiatives are recommended to be implemented within the next year:
•
•
•
•
•
•
•

C8: Establish Dedicated Sustainability Planning Resource(s)
B4: Implement Energy Audit Recommendations
B2: Complete Building & Facility Utilization Assessments
F2: Develop a Low-Carbon Fleet Master Plan
C5: Develop a Corporate Energy Savings Policy and Terms of Reference
C7: Develop an Internal Cost of Carbon Policy
F1: Conduct Fleet Data Analysis with Sustainability Focus

The recommendation is based on the initiatives foundational nature that when
implemented that creates the systems, processes, and programs to support the
implementation of the other initiatives to further reduce energy and GHG emissions.
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11.2 Governance and Collaboration
The City’s efforts to reduce energy and GHG emissions as a corporation will be
measured through an annual GHG inventory and through annual energy reporting from
City-owned facilities as required by Ministry of Energy, Northern Development and
Mines, though some initiatives lend themselves to more specific monitoring and
measurement. For example, when it comes to monitoring and measuring the outcomes
of its proposed building-related initiatives, the City will track energy consumption per
building over time to monitor the effect of proposed action items such as the installation
of programmable systems (e.g., BAS and programmable thermostats). The City will also
monitor corporate waste diversion rates over time by implementing a regular waste
auditing process that will measure the success of corporate-wide waste management
strategies and present additional strategies for the City to implement in time. Success
for other initiatives, such as the City’s proposed urban forest initiative, will be measured
based on an assessment of tree cover and carbon stored and sequestered.
The City’s GHG Reduction Taskforce will be responsible for presenting annual findings
to Council and will be responsible for identifying new action items to reduce energy and
GHG emissions over time to facilitate continuous environmental improvement across
City operations.

11.3 Funding Opportunities and Risks
Wherever possible, the City should take advantage of funds to speed up the
implementation of project initiatives. For example, the City could submit an application
to Infrastructure Canada for federal funding under the Community, Culture and
Recreation Fund to support the energy projects at the identified community centers
under the basis that the retrofits would reduce GHG emissions, but also support using
the community centers as ‘cooling centers’ during heatwaves. The City should also take
advantage of the current rebate programs for electric vehicles. The FCM Green Initiative
Funds often has grants available to support sustainability and climate action planning
efforts and offset low-interest loans to support capital projects that reduce energy and
GHG emissions.
As these programs are subject to political changes, the City should proactively plan and
incorporate capital and operating costs of the proposed initiatives into future budgets.
This will enable the City to take advantage of external funding opportunities when they
are available, but not have to rely on these external sources to move forward on
initiatives.
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It should be noted that regardless of external funding availability, the proposed
initiatives will require further business case development, are contingent on future
Council approval, and future staff and budget (capital and operating) availability. As part
of the implementing the initiatives in this ECDM Plan, the following risks would need to
be considered and addressed:
•
•
•

Increasing capital and operating costs, as well as lower than expected savings and
revenues
Regulatory barriers and compliance issues that impede the implementation of the
initiatives
Competing Council and departmental priorities including current operational
mandates of impacted services and how mandates have to change to achieve the
energy and GHG reductions

11.4 Evaluating Future Initiatives
The ECDM Plan contains a list of recommended initiatives to be completed over the
next 10 years. Implementing the initiatives requires dedicated resources and systems in
place to ensure that the policies, programs, and projects recommended are
implemented and tracked so the City’s corporate operation targets are met. The
objective of the ECDM Plan is to dovetail energy conservation, energy demand
management, and GHG emissions as part of the City’s normal course of business for
asset retrofits, renewals, and life cycle replacement projects. Success in this endeavor
requires incorporating conservation and demand management options at the initial
design stages. This ensures that options for improving energy efficiency are considered,
evaluated, and quantified in terms of life cycle costing analysis, including cost,
maintenance, GHG reductions and other co-benefits that may accrue to the City. When
evaluating future initiatives, a City checklist should include the following:
•
•
•
•
•
•
•
•
•
•
•

Project base case
Energy efficient options
Project costs (base case vs. energy efficient case)
Project savings (in terms of energy, maintenance, avoided GHG emissions)
Maintenance savings
Financial benefits
Environmental benefits
Co-benefits
Incentives / funding available
Overall benefits
Life cycle analysis recommendations
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The implementation of the ECDM Plan will require the formulation of an annual
work plan to define what actions are undertaken annually. To aid in successful
implementation, the annual work plan should tie into departmental business plans and
budgets to ensure responsibilities and resources are allocated accordingly. Progress
will be reported to the following stakeholders as noted below.

11.5 Resource and Budget Planning
The City’s 2018 energy expenditures including electricity, natural gas, diesel, gasoline,
and propane was $4.6 million. It is anticipated over the next 10 years that the average
cost of energy will increase by 2 to 3% per year, from which a large portion can be
mitigated through the savings achieved by initiatives recommended in the ECDM Plan.

11.5.1

Financial Resources

It is estimated that the recommended initiatives could result in accumulated energy
savings of $44 million in energy costs (or over $1.5 million per year, on average) if the
energy reductions are achieved. The timing of efficiency upgrades and new projects as
part of asset upgrades and renewal will continue to be brought forth to Council for
approval within the designated budget year. City staff will need to develop a 10 year
spending plan that can be considered in annual municipal budget processes and feed
into the City’s long-term financial plans.

11.5.2

Staff Resources

A number of strategies are intended to embed sustainable energy management and
GHG reduction programs into the departments, systems and polices which require time,
staff, and the training of staff. While there will be a coordinated level of effort from City
operations and various departments, the ECDM Plan requires that at least two full time
employee (FTE) subject matter expert (SME) staff members be dedicated to the
sustainability function; one to manage the overall implementation of the ECDM Plan and
the second within the Fleet Department. Training facility staff on energy and GHG
management practices and concepts builds competencies that enable staff to carry out
operations more effectively and efficiently. The City should seek to include energy
training concepts for relevant staff, where appropriate.
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11.6 Monitoring and Reporting
An ongoing feedback loop, known as the Deming Cycle facilitates continuous
improvement, can be used to facilitate the continuous improvement of the ECDM Plan,
and ensure that it remains as a living document. The four components of the Deming
Cycle, shown below in Figure 11-1, are “plan, do, check and act.” A run through the
plan-do-check-act cycle must occur on an annual basis and should coincide with the
City’s annual budget cycle for planning each year’s capital and operating budgets.
Figure 11-1: The Deming Cycle (Plan-Do-Check-Act)

A monitoring framework provides the City with a task list of items to track that will help
re-assess the effectiveness of the proposed initiatives over time (the “check”
components of the cycle). Monitoring includes two components. The first is the
monitoring of the proposed initiatives - what is being done, who is doing it, is the activity
funded, etc. The second component is the compilation of the energy and GHG
emissions inventory to monitor the success of the initiatives. Tracking, measuring, and
sharing progress towards the City’s GHG reduction target is essential to maintaining
momentum for change. The success of the ECDM Plan will be measured by the results
achieved relative to prior reporting years.
On an annual basis, the City should prepare an ECDM Plan status report, which at a
minimum, will include:
•
•
•
•
•

Current energy and GHG emissions profile in aggregate and broken down by
department
Change in energy and GHG emissions from the prior year and the baseline
Follow up actions from the prior year’s report
A description of the work that has been completed
Progress towards the GHG reduction target
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•
•

•
•

Identification of any issues or challenges faced in advancing each initiative
An indication of progress toward achieving each initiative, using the following scale:
− Not Started - The initiative has not been implemented
− On Track - The initiative is being implemented, or in progress
For various initiatives, progress will be measured through quantitative and
qualitative indicators (as identified in the initiatives tables)
− Outstanding - An issue, barrier and/or challenge is prohibiting the initiative from
being implemented
− Delayed - The initiative has been delayed or placed on hold, and the reason or
rationale
− Completed - The initiative has been completed
List of new initiatives to address issues, barriers, and challenges
Timing and assigned responsibilities of the initiatives

The initiatives in this ECDM Plan should be evaluated in consultation with the various
City departments on an annual basis, as part of the departmental strategic operations
planning process. This will be an opportunity to review and prioritize potential strategies
based on resources and emerging technological opportunities.

11.6.1

Reporting to Ministry of Energy, Northern Development and
Mines

The City will continue to report its annual energy use and GHG emissions using the
Ministry of Energy, Northern Development and Mines template on an annual basis. In
addition to ongoing monitoring and reporting, the initiatives, and underlying assumptions
of this ECDM Plan will be frequently examined to ensure that any major developments
are integrated. The ECDM Plan will adapt and respond to the changes in federal and
provincial level climate action commitments as they occur.

11.7 Communication Strategy
The overall goal of the communication strategy is to outline tools and techniques to
assist the city with ongoing internal communication about the ECDM Plan, including
implementation and progress towards targets. The communication strategy is focused
on internal communication for city staff and council and is not designed to be public.
The key objectives of the strategy are:
•
•
•

To communicate the presence and importance of the ECDM Plan
To share progress towards the corporate targets
To motivate multiple audiences about what they can do to reduce the City’s energy
use and GHG emissions
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•

To communicate coming changes in business practices to support the ongoing
implementation of the ECDM Plan

11.7.1

Responsibility

Responsibility of the ECDM Plan implementation rests with the GHG Reduction Team
through to delegation of actions to managers and staff.

11.7.2

Tactics

The Communications Strategy includes a series of strategic tactics (Table 11-2).
Table 11-2: Suggested Communication Tactics
Tactic

Description/Rationale

Host quarterly GHG
Reduction Taskforce
meetings

The intent of these meetings is to:
• Share best practices between departments
• Provide status / progress updates on Energy
conservation and GHG emission reduction strategies
across all departments
• Prioritize work
• Share funding opportunities
• Collaborate on shared initiatives that flow into annual
work plans and budgets

Develop an annual
corporate Energy and
GHG Emissions
Progress Report

The GHG Reduction Team will gather information from all
departments, and report annually on energy and GHG
emissions.
Ensure the development of a one-page, graphic summary
document which can be used to communicate results with a
wide range of audiences.

Implement targeted
energy skills training

Implement specialized training opportunities as per the
ECDM Plan actions

Implement general
energy skills training
for all staff

Develop (or adopt) a stand-alone webinar that would be
suitable for all City staff. The webinar could cover:
• The presence of the ECDM Plan
• The role of all staff members in contributing to energy
conservation and GHG emission reductions
• Easy tips and reminders for every day corporate energy
conservation and GHG emission reductions
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Tactic

Description/Rationale

Work to integrate key
messaging into
existing
communications

Work alongside the communications department to share
tips and reminders about energy conservation and GHG
emission reductions with all staff.

Create (and publicize)
a “bright lights”
program

Create a staff-based program to celebrate success. Suggest
working with the communications department and Human
Resources to develop a staff recognition program. This
could include:
• Seeking nominations for staff that have made a difference
with energy efficiency
• Developing short vignettes
• Circulating stories and photos

Create an annual staff
questionnaire

Include a staff questionnaire to survey staff on corporate
climate progress and action

Ensure open lines of
communication

Ensure that staff across the corporation have knowledge of,
and access to an ECDM Plan information-sharing portal.
This portal might be used to:
• Share innovative ideas
• Identify areas of concern
• Provide feedback or solutions

Embed results in
performance plans

Consider the inclusion of energy and GHG emission
reduction targets in select employee’s performance reviews.
This would serve to recognize specific staff for their success
in helping to achieve the City’s targets.

67

City of Cambridge Energy Conservation and Demand Management Plan
(2020 Update)

Photo 7:

11.7.3

New Cambridge City Hall is LEED® Gold certified

Recommendations

The following table includes supporting details for each of the tactics:
Table 11-3: Timing and Responsibility of Suggested Communication Tactics
Tactic

Audiences

Timing

Host quarterly GHG
Reduction Team Meetings

Senior leaders,
representing key
departments

Quarterly,
Ongoing

Share the results of the GHG
Reduction Team

Regional Leadership
Council

Quarterly,
Ongoing

Develop an annual corporate
Energy and GHG Emissions
Progress Report

Council
All staff

Annually

Implement targeted energy
skills training

Specific, pre-identified staff

End of Year Two

Implement general energy
skills training

All staff

End of Year Two

Work to integrate key
messaging into existing
communications

All staff

End of Year One
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Tactic

Audiences

Timing

Create (and publicize) a
“Bright Lights” program

All staff

End of Year One

Ensure open lines of
communication

All staff

End of Year One

Embed results in performance Specific, pre-identified staff
plans

End of Year Three
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