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Executive Summary

The Town of Grimsby is located between the south shores of Lake Ontario and the Niagara
Escarpment with a growing population of over 28,883. The Town provides a number of
municipal services to its community including public works and recreation that produce
greenhouse gas (GHG) emissions. To track and reduce corporate emissions the Town has
created a greenhouse gas inventory including facilities, fleet, waste, and street lighting.
emissions were categorized by sector and scope to better understand operational control.
This report will analyze greenhouse gas (GHG) emissions across municipal operations and
outline strategic measures to achieve a 30% reduction by 2035 relative to a 2023 base year.
The emissions inventory indicates that Facilities produce 66% of the total corporate
emissions, Transportation produces 26%, Waste produces 6% and Street Lighting produces
2%. Thus, sectors that offer the highest reduction potential are Facilities and Transportation
that emit 692 and 274 tonnes of CO2. (carbon dioxide equivalent) respectively. Waste and
street lighting contribute 62 and 26 t CO.., respectively, and are also considered in the
reduction strategies. With the reporting of this inventory and setting a 30% target, the Town
has complied with Milestones 1 and 2 of the PCP program. Regarding the target, it is
recommended that measures are monitored and completed to ensure scheduled
reductions are being met or that reductions are adjusted on an annual or bi-annual basis to
meet the 10 year target of 30% reduction.

For facilities, it is recommended to implement near or net-zero emission strategies for key
buildings, including Town Hall, Library/Art Gallery, and the Operations Centre that could
utilize electrification and renewable technologies. Over the next decade, its recommended
the Town fleet be transitioned to electric vehicles, utilizing telematics technology and fuel-
efficient driving techniques to track fuel consumption more granularly, optimize fuel
efficiency, and reduce idling. There is also an opportunity to integrate adaptive dimming into
street lighting to reduce electricity and the associated emissions and operational costs. As
waste management is under the control of the Region, it’s recommended to continue to
support the Niagara Region’s Waste Management Strategic Plan to achieve a 50% waste
diversion target by 2030.

As a next step, it's recommended that these reduction strategies are further developed into
an action plan that is (Milestone 3 of the PCP program) integrated into the Town’s Asset
Management Plans as well as a third party external funding plan. Ensuring plan
implementation is integrated into municipal planning processes to secure internal and
external funding along with the establishment of monitoring frameworks are keys to target
achievement by 2035.



1 Overview

The Town of Grimsby is located between the south shores of Lake Ontario and the Niagara
Escarpment. With a population of over 28,883, Grimsby is a growing municipality in the
Niagara Region. The Town provides a number of municipal services and amenities to its
community including public works and recreation that also produce greenhouse gas (GHG)
emissions. In an effort to reduce the Town’s corporate emissions, Grimsby has elected to
participate in the Partners in Climate Protection (PCP) Program, a five-step Milestone
framework that guides municipalities in setting reduction targets.

This Corporate Greenhouse Gas Emissions Management Plan builds on the Energy
Conservation and Demand Management (CDM) Plan that the Town completed in 2024 to
meet O. Reg. 25/23 which requires municipalities to report their energy use and GHG
emissions. This Plan will also help promote transparency, accountability, immediate and
ambitious action in relation to achieving targets, that support reaching net-zero emissions
in Canada by 2050 as outlined in the federal government’s Net Zero Pathways Accountability
Act. The purpose of this Act requires the setting of national targets for the reduction of
greenhouse gas emissions based on the best scientific information available. The Town’s
participation in the PCP program also aligns with their Official Plan under Policy Direction
Report 4 which proposes: “Promoting energy efficient and sustainable building through the
development process” and “Requiring and incentivizing developments to follow green
building standards or implementing electric vehicle charging stations.”.

This Plan will report on Milestone 1: creating a GHG emission inventory including a forecast
based in part on population growth; and Milestone 2: setting an emission reduction target
for the Town of Grimsby.

1.1 About ICLEI and PCP

The Partners for Climate Protection (PCP) program, funded by ICLEI—Local Governments for
Sustainability (ICLEI Canada) and the Federation of Canadian Municipalities (FCM),
supports municipalities in taking climate action. The program consists of a five-step
Milestone Framework that guides members through the process of reducing corporate
and/or community emissions.

1.2 Milestone Framework and PCP Protocol

The PCP protocol was developed to act as the Canadian Supplement to the International
Emissions Analysis Protocol (IEAP) to support municipal practitioners working through the
milestones of the PCP program. It is essential to completing the first PCP milestone, a GHG
emissions inventory, and important when aligning milestones two through five. The PCP

6



Protocol is technical in nature, containing many complex formulas and calculations. Ideal
users will have some technical background in engineering, math and science and should be
comfortable learning new methodological concepts. The PCP Protocol aligns with the online
PCP Milestone Tool, making it easy for users to record and analyze the GHG inventory results.

The Partners for Climate Protection five-step milestone framework includes:

Baseline emissions inventory and forecast;
Set an emission reduction target;

Develop action plan;

Implement plan; and

a bk owbd=

Monitor progress and report results.

The GHG inventory will be categorized into sectors of municipal operations including
Facilities, Transportation, Waste, and Street lighting. The emissions of these four sectors will
be quantified using the PCP Protocol as part of the information needed to fulfill to the
requirements of the first milestone. Once Milestone 1 has been completed and sectorial
emission estimates are established, Milestone 2 can be completed by setting a reduction
target that aligns with the opportunities identified to have emission reduction potential.

1.3 PCP Protocol and Ontario Regulation

The PCP references Ontario Regulation 507/18 which has been revised to Regulation 25/23,
Broader Public Sector: Energy Reporting and Conservation and Demand Management Plans.
This Regulation requires reporting from the broader public sector on their facility operations.
This reporting—typically called a CDM Plan--includes emissions for buildings and facilities:
“A summary of annual greenhouse gas emissions for each of the public agency’s prescribed
operations, which shall be included in the summary of the public agency’s annual energy
consumption required under paragraph 1 of subsection 25.35.2 (3) of the Act.”

2 Milestone 1: Corporate GHG Emission Inventory

2.1 Introduction

Milestone 1 of the PCP Framework focuses on creating a baseline emissions inventory to
help track and anticipate emissions, energy use and spending. There are principles
established by the World Resources (WRI) Institute that guide the accounting for a GHG



inventory. These principles are published in WRI’s “The Greenhouse Gas Protocol” and this
Protocol is referenced by the IEAP".

GHG Accounting and Reporting Principles:

Relevance: Ensure the GHG inventory appropriately reflects the GHG emissions of the
company and serves the decision-making needs of users — both internal and external to the
company.

Completeness: Accountforandreporton all GHG emission sources and activities within the
chosen inventory boundary. Disclose and justify any specific exclusions.

Consistency: Use consistent methodologies to allow for meaningful comparisons of
emissions over time. Transparently document any changes to the data, inventory boundary,
methods, or any other relevant factors in the time series.

Transparency: Address allrelevantissues in a factual and coherent manner, based on aclear
audit trail. Disclose any relevant assumptions and make appropriate references to the
accounting and calculation methodologies and data sources used.

Accuracy: Ensure that the quantification of GHG emissions is systematically neither over nor
under actual emissions, as far as can be judged, and that uncertainties are reduced as far
as practicable. Achieve sufficient accuracy to enable users to make decisions with
reasonable assurance as to the integrity of the reported information.

These principles were used in conjunction with the PCP Protocol to underpin the
methodology for Milestone 1 that is described in the following section.

2.2 Methodology

2.2.1 Geographical and Sectorial Boundaries

The first milestone in the PCP program focuses on creating a GHG inventory that includes
the sources and activities that produce emissions within a geographical boundary. The
sources and activities are the Town’s operations categorized by their sectorial boundaries.
For example, maintenance vehicles used by the Public Works department fall under the

'The IEAP states: “...the emissions inventory requirements do not differ significantly from
those presented in the GHG Protocol Initiative Corporate Accounting and Reporting
Standard (The GHG Protocol”) developed by the World Resources Institute (WRI) and World
Business Council for Sustainable Development (WBCSD)...”



Transportation category for emissions. 2023 is used as the base year for the inventory as this
was the most recent year of complete data for all sectors.

Sectorial Categories for Municipalities:

e Facilities

e Transportation
e Waste

e Street Lighting.

The PCP Protocol states that “..within the context of the PCP program, the boundary of the
corporate inventory is determined using an approach known as operational control, which
requires the local government to report 100 per cent of the emissions from operations over
which it has control.”

The Protocol defines this control by one of the following characteristics:

e The local government wholly owns the operation, facility or source; or

e The local government has full authority to implement operational and health, safety
and environmental policies (including both GHG- and non-GHG-related policies). In
most cases, holding an operator’s license is an indication of an organization’s
authority to implement operational and HSE policies

The aforementioned sectorial emissions: Facilities, Transportation, Waste, and Street
Lighting—with the exception of waste--fall under the definition of operational control for the
Town. To determine whether to report the GHG emissions from a contracted service, local
governments are encouraged to follow the guidelines outlined in the International Local
Government GHG Emissions Analysis Protocol (IEAP).

According to the IEAP, local governments must report the GHG emissions from a contracted
service in cases where:

i.  The service provided by the contractor is a service that is traditionally provided by
local government;
ii.  Emissions from the contracted service were reported in an earlier local government
GHG inventory; and/or
iii.  Emissions generated by the contractor are a source over which the local government
exerts significantinfluence.



2.2.2 Sectorial Analysis

2.2.2.1 Facilities

The Ontario Regulation 25/23, Broader Public Sector: Energy Reporting and Conservation
and Demand Management Plans, requires reporting from the broader public sector and their
operations including emissions for buildings and facilities. The Town of Grimsby has
published their 2019-2024 Energy Conservation and Demand Management Plan, which was
used for the 2023 Facility emissions in the GHG inventory. The sources of these emissions
can be classified by fuel type: natural gas and electricity. Emissions are calculated by Energy
Star’s Portfolio Manager that uses Ontario specific emission factors from Canada’s National
Inventory Report (NIR)? for both natural gas (1,945 g CO,./m?) and the electricity grid (35 g
CO./kWh). The NIR is listed by the year published, however, the data within the report runs
2 years after its publication date (3 years for electricity emissions). For example, NIR 2025
includes reporting years up to and including 2023 for gas and 2022 for electricity. See
Appendix A- GHG Inventory by Sector for a table of the facility emissions.

Refrigerants used in air conditioning systems, including those that contain
chlorofluorocarbons (CFCs) and hydrofluorocarbons (HFCs), are greenhouse gases when
released into the environment. The facility air conditioning systems that utilize these
refrigerants have not been included because that would require the quantity of refrigerant
used in new, existing, and retired equipment. While this analysis is possible, the
aforementioned data is not likely available.

2.2.2.2 Transportation

The GHG emissions for the Transportation sector are comprised from Town owned and
operated on-road service vehicles (also called rolling stock or fleet vehicles) and light to
heavy duty equipment (i.e. tractors, backhoes, etc.). The data collected by the Public Works
Department included the vehicle #, vehicle duty class, fuel type, year and name of
manufacturer, and the odometer readings from January 1%, 2022, and December 31%t, 2023.3
Based on the provided data, the fuel economy for on-road vehicles was estimated* using
emission factors that were determined by mapping the manufacture year of each vehicle to
the emission regulations for thatyears model. A different approach was used to estimate the
fuel economy of light and heavy-duty equipment by using manufacturers data and/or

2 https://publications.gc.ca/collections/collection_2024/eccc/En81-4-2022-3-eng.pdf

3The form (provided by Tree House Energy Service) included fields for Vehicle Duty Class, Fuel Type,
Manufacturer, Year of Manufacture, Odometer January 1, 2022, and Odometer December 31, 2023.
4Vehicle data provided on the form was mapped to Light Duty, Light Duty Truck and Heavy Duty Truck fuel
economy rates from the PCP.
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operating hours (L/hour). The populated form for both on and off-road vehicles is provided in
Appendix A- GHG Inventory by Sector.

For plug-in electric or battery electric vehicles, it was assumed the vehicle charger is
connected to municipal building, thus grid emissions are accounted for in the facilities
sector.

2.2.2.3 Street Lighting

To estimate the emissions from the Town’s Street Lighting, consumption data was obtained
from Grimsby Power for the base year of 2023. Additional data was also downloaded from
the Ontario Energy Board’s website.® The data was filtered for “Grimsby” and “Street Lighting
Connections” which provided aggregate consumption (as well as demand) figures. The
consumption figure for 2023 was multiplied by the grid emissions factor—the same factor
that was used for facilities.

2.2.2.4 Waste

The GHG emissions from the waste sector are mainly from methane (CH,) and nitrous oxide
(CO2). When solid waste is landfilled, its organic components (e.g. paper, food and yard
waste, etc.) are decomposed by bacteria in an anaerobic (oxygen poor) environment
generating CH, and CO, emissions. The CO, emissions associated with the decomposition
of the organic waste are considered to be of biogenic origin and are excluded from the GHG
inventory.

Landfill emissions are unique in that the disposed solid waste generates emissions over
many years. When solid waste is incinerated, both its organic and non-organic (e.g. plastic,
metal, etc.) components generate CH,4, N.O, and CO, emissions when combusted. The CO;
emissions released from the combustion of the organic waste are considered to be of
biogenic origin and are excluded from the GHG inventory. However, the non-biogenic CO,
emissions associated with combustion of non-organic waste must be accounted for.

The Town has a number of waste bins located throughout their properties. An audit of these
bins was conducted on August 27, 2024, as this was the day before waste collection and
would provide the most representative collection sample. Staff at the waste bin sites were
requested to provide the volume of waste or bags collected each week. The PCP Protocol
provides a formula to estimate solid waste, based on the size of garbage bins used, average
fullness, and frequency of pickup. The formula below was used for each garbage bin:

5 https://www.oeb.ca/open-data/electricity-reporting-record-keeping-requirements-rrr-section-2154-
demand-and-revenue
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M=BeFePe0.178 12

Description Value

M = Annual quantity of solid waste generated at a building or facility (t) - Computed
B = Garbage bin capacity (m3) - User input

F = How full the bin is at pickup (%) - User input

P = Frequency of pickup (times/month) - User input

The emissions calculation depends on if the landfill captures gas. Grimsby’s waste is
handled by the Niagara Region and is hauled to a site that does not capture landfill gas which
means this gas is being released to the atmosphere by the landfill.® In this scenario, the PCP
Protocol uses a Methane Commitment Model that:

1. Determines the quantity (mass) of solid waste landfilled during the inventory year

2. Determines the composition of the waste stream (defaults provided).

3. Calculates the degradable organic carbon (DOC) content of the waste stream
(formula provided).

4. Calculates the methane generation potential of the landfilled waste (formula
provided).

5. Calculates emissions of CO2. using the information determined in steps 1-4.

Photos of the waste bins and their contents are in Appendix B - Waste Audit.

2.2.3. Limitations and Exclusions

The GHG emissioninventory should be considered as an approximation asitrequires access
to data that is not likely available in many corporations. For these reasons, standards for
developing these GHG inventories typically outline a minimum reporting threshold based on
a set of common and generally well-understood activities, such as energy consumption in
buildings, on-road transportation and generation of solid waste. As access to data and
quantification methodologies improve over time, minimum reporting requirements will likely
expand to include more complex emission sources previously considered to be optional.
This process of continual improvement can be seen in the recent Global Protocol for
Community-Scale GHG Emissions (GPC), which challenges local governments to expand
the scope of their GHG reporting to include additional community emission sources, such
as industrial processes and off-road transportation (see Relationship to Global Protocol for
Community-Scale GHG Emissions). In the case that data may not be available, that source

8 https://www.niagararegion.ca/projects/waste-management-strategic-plan/pdf/current-state-report.pdf
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or activity should be excluded and identified as a limitation. An assessment of sectorial
boundaries and exclusions are outlined on a sector-by-sector basis.

2.2.4 Business-As-Usual (BAU) Forecast

Having a forecast allows the Town to project future corporate emissions based on
assumptions regarding population, economic growth, fuel mix, and technological change.
The 10-year BAU forecast was completed using the PCP tool which projects emissions
based on population growth percentage; a percentage of 1.20% compounded annually
(2016-2041) was used from Niagara 2041’s “How We Grow” document.’

2.3 Corporate Emissions

The table and chart below show the estimated emissions from each source (fuel type)

Table 1 - GHG Emissions by Source (tCOze), 2023

(¢] (€]

emissions Percent of Total
Fuel Type (tCO2e) Source Emissions
Diesel 132 13%
Gasoline 135 13%
Methane 63 6%
Electricity 117 11%
Natural Gas 601 57%
Total 1,048 100%

Figure 1 - GHG Emissions by Source, 2023

GHG EMISSIONS BY SOURCE, 2023

Diesel, 13%

Gasoline, 13%

Natural Gas, 57% Methane, 6%

Electricity, 11%

7 https://www.niagararegion.ca/2041/pdf/mcr-pic3-boards.pdf
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The table and chart below show the estimated emissions from each sector. The Facilities
sector has the highest potential for reduction at 692 CO,. tonnes per year; Transportation
has the second most at 267 tonnes per year; Waste and Street Lighting are at 62 CO,. and 26
COgrespectively. Thus, the Facilities and Transportation sectors will be the focus for target
setting and reduction strategies (Milestone 3).

Regarding Facilities emissions, the PCP tool uses different emission factors than compared
to the emission factors used in Energy Star’s Portfolio Manager (PM), thus Facilities
emissions are different in the PCP tool (713) compared to PM (692). Since CDM Plans--
referenced in Section 1.3--use PM factors, it was decided to use the emissions calculated
by PM for this Plan.

Table 2 - GHG Emissions by Sector (tCOZ2e), 2023

GHG Percent of Total

emissions Corporate

(tCO2e) Emissions
Facilities 692 66%
Transportation 267 25%
Waste 63 6%
Street Lighting 26 2%
Total 1,048 100%

Figure 2 - GHG Emissions by Sector, 2023

GHG EMISSIONS BY SECTOR, 2023

Street Lighting
2%

Waste
6%

Transportation
26%

Facilities
66%
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2.4 Baseline and Forecast Emissions

Based on the 1.20% percentage for all sectors as calculated by the PCP program, the Town’s

emissions are forecasted to be 1218 tCO,. by 2035.

2.5 Benchmarking Emissions

The charts below benchmark another nearby municipal GHG inventory with the Town’s

inventory. Note that the Town of Grimsby’s inventory uses 2023 data, and the Town of West

Lincoln’s uses 2019 data which is their most current publicly available inventory.

Table 3 - Benchmarking Charts: Emissions by Sector, tonnes COze

Transportation

Facilities or Fleet Waste Street Lighting Total
Town of Grimsby 692 267 63 26 1,048
Town of West Lincoln | 470 388 8 8 874

Emissions by Sector (tonnes CO,,)

1,200

1,000

tonnes (CO,,)
@
S
3

Town of Grimsby Town of West Lincoln

Municipality

M Facilities M Transportationor Fleet M Waste M Street Lighting

While the Town of Grimsby’s corporate emissions are about 20% more West Lincoln’s
corporate emissions, it serves population of 28,883 which is almost twice than West
Lincoln’s population of 14,500.

Table 4 - Benchmarking Charts: Emissions by Source, tonnes CO2e

Diesel Gasoline Methane Electricity NaturalGas Total
Town of Grimsby 131 135 63 117 601 | 1,048
Town of West Lincoln | 298 90 8 53 425 | 874
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Emissions by Source (tonnes CO,,)

2,000

1,000

Town of Grimsby i st Town of West Lincoln
unicipality

H Diesel M Gasoline M Methane ™ Electricity M NaturalGas ™ Total

3 Milestone 2: Reduction Targets

Target setting for emissionsis based on a 10-year “Business-As-Usual (BAU) Forecast” which
projects future emissions using factors like future building projects/expansions, changes in
standards (i.e. streetlights), population growth, and current practices. This forecast can be
aligned with the Town’s Asset Management Plans to account for the additional capacity
required in terms of budget and resources

3.1 Target Setting

The Town of Grimsby is aiming to achieve a 30% reduction in its GHG emissions from the
2023 baseline by 2035. This target does not include the changes that are currently being
made to the Peach King Centre, that percentage reduction will have to be relatively
considered. A 30% emissions reduction was set based on an analysis of sectorial emissions
which is discussed in more detail in the next section. This target aligns with the reduction
targets set by other government agencies while considering the Town’s limited resources,
capacity and funding.

The following list identifies the reduction targets set by other government agencies:

e (Canada’s commitment to achieve net-zero emissions by 2050.
e Ontario’s reduction target of 30% below 1990 levels by 2030
o Niagara Region’s goal of net-zero corporate greenhouse emissions by 2050.
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Baseline emissions, the 2035 forecast, and the 30% reduction target are charted below to

illustrate the yearly changes.

Figure 3 — Baseline Emissions with 2035 Forecast and 50% Target Reduction, (tCOZ2e)

2021
2022
2023
2024

2025
2026

3.2 Target Summary

2027

2028
2029

2030

2031

Baseline emissions
Forecast

=== Coporate Emission Reduction
Target

A summary table of estimated emission reductions is presented for each sector based on
2023 emissions from assets identified in Facilities, Transportation and Street Lighting. For
Waste, the estimated reduction is based on the Region meeting a 30% target as also stated

in this section.

For the following table, four facilities were targeted for emissions reductions based on the

recommendations of the CDM Plan (referenced in Section 1.1 — Overview). The emissions
for these four facilities are individually stated in the table. The emissions for the other three

sectors are listed as a total.

Figure 4 - Table of Sectorial Emission Reduction Targets

2023 Emission Emission
Facilities Baseline Target ;z;cuecr:on
(tCO2¢ ) (tCO2 )
Town Hall 103 93
Library and Art Gallery 63 57
Operations Centre 46 12
Peach King Centre 196 49
Subtotal for Above Facilities 408 210 30%
Total for all Facilities 692
Transportation 267 81 30%
Waste 63 19 30%
Street Lighting 4 1 30%
Totals 1,048 311 30%
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4 Emission Reduction Strategies

In general, emission reduction strategies can be categorized into conservation or capital
measures. An example of a conservation measure--which tend to be lower cost--would be
fuel efficient driving techniques for fleet vehicles. A capital measure could be a retrofit of a
building with electric heat pumps to replace natural gas rooftop units.

To help identify where the Town has direct control over reductions and where collaboration
with regional entities is required, the reduction strategies have been categorized based on
the scope of emissions; Scope 1 (direct emissions from municipal facilities and fleet
vehicles), Scope 2 (indirect emissions from purchased electricity), and Scope 3 (other
indirect emissions, such as those from waste management).

4.1 Scope 1 - Fossil Fuel Emissions: Management Strategies

Scope 1 includes GHG emissions generated directly by sources owned or operated by the
corporation. Within the context of a municipal operations inventory, the most common
sources of scope 1 emissions are the combustion of natural gas or fuel oil at municipal
facilities, use of gasoline or diesel fuel in municipal fleet vehicles, and methane generation
at municipally owned landfill sites. Thus, on and off-road fleet vehicles (with the exception
of electric vehicles) and facilities that burn fossil fuel (typically for heating) fall into Scope 1
emissions.

4.1.1 Facilities

As recommended in the CDM Plan, a cost and benefit study would provide a road map for
implementation of emission reduction strategies. As well as energy cost recovery pending
investigation of FCM funding under the Community Buildings Retrofit stream for facilities
including Town Hall, Library/Art Gallery and Public Works Operations. Examples of retrofit
measures that could be implemented at these facilities include but are not limited to electric
heat pumps to decarbonize heating systems and renewable technology such as solar PV to
mitigate electricity use. Since the Peach King Centre is under construction, it’s suggested to
be included using a longer implementation horizon.

Example Costs from Projects and Studies

The cost per tonne CO, to reduce emissions can vary significantly depending on the project
building, its typology and on the retrofit measures that are implemented. See table below
for examples.
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Table 5 - Example Costs from Projects and Studies

GHG Emission
'{:otatl Reduction $It&r;nes
s (tonnes CO,,) 2

Location Project Name Project Details

Retrofit of the Mount Joy Community Centre, a
sports and recreation facility in Markham, ON. This
project includes low-cost operational changes,
building envelope improvements, replacing
equipment that has reached the end of its usable
life, and maximizing energy efficiency through the
Mount Joy Community |addition of heat recovery systems. The upgrades
Centre - Roadmap to  |will help to reduce fuel consumption by 75.7% and
City of Markham |Net Zero greenhouse gas emissions by 130 tonnes annually. | 3,259,500 130 25,073
Retofit of the Susan Fennel Sportsplex in
Brampton, ON The project includes: LED retrofits;
lighting controls; ground source heat loop;
replacement of ice rink refrigeration plants; solar
thermal system for pool heating; roof-top solar
panels (Photovoltaic system); heating, ventilation,
Susan Fennel and air conditioning (HVAC) upgrades; artificial
City of Brampton [Sportsplex intelligence (JCI Open Blue Technology); 25,700,000 1,100 23,364
With an installation of more than 1,300 solar
panels, the project is expected to generate at least
660 megawatt-hours per year. These
improvements are expected to reduce the facility's
energy consumption by an estimated 43 per cent
Oakville Trafalgar and greenhouse gas emissions by 19.9 tonnes
Town of Oakville |Community Centre annually. 1,600,000 19.9 80,402
The study includes a measure to retrofit the
building's HVAC systems with central ground-
City of Brampton [City Hall - West Tower |source heat pumps 15,656,000 175.5 89,208
The primary strategies of the design are the use of
a high-performance envelope, controlled and
thoughtful use of glazing, shading strategies, low
carbon material selection, integrated energy
efficient mechanical and electrical building systems,
using electrical fed equipment rather than natural
gas (fossil fuel) along with a geothermal field,
Town of Grimsby |Peach King Centre responding to solar orientation and a photovoltaic | 57,274,789 327 175,152

In the above tabled community centres, project costs (except for Peach King which was a
study) can range from about $25,0008 to $89,200° per tonne CO,. For City Halls', the
study tabled above indicated about $23,400 per tonne COxe.

4.1.2 Transportation

Emission reduction strategies that are recommended for implementation within the Town’s
Transportation sector include fuel efficient driving techniques and transitioning the Town’s

8 https://www.canada.ca/en/housing-infrastructure-communities/news/2024/02/backgrounder-federal-
government-and-the-city-of-markham-invest-in-improvements-to-community-and-recreation-centres.html

9 https://www.brampton.ca/EN/residents/Recreation/Revitalized/Pages/Recreation-Revitalized-Susan-
Fennell-Sportsplex-Zero-Net-Carbon-Retrofit-.aspx

1% See page 65, City Hall West Tower Central Ground Source heat pumps
https://www.brampton.ca/EN/residents/GrowGreen/Documents/2024-
2029_Brampton_CECDM_Plan.pdf#:~:text=As%20part%200f%20the%202019%20CDM%2C%20the,zero%20
retrofit%20studies%20for%20the%20following%20facili%2D&text=%E2%80%93%20City%20Hall%20West%
20Tower.
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fleet from gasoline to electric vehicles. Driving techniques could also include the utilization
of telematics technology on Town vehicles to provide tracking data to drivers with the
following potential benefits:

1. Improved vehicle utilization;
2. Better fuel efficiency; and
3. Reduced idling

The emission reductions for these techniques can vary depending on the current operation
of the vehicle however they generally lowered emissions, improved safety, and decreased
operational costs. Typically, when these techniques are implemented, they can reduce fuel
consumption by up to 25%." It is also recommended that the Town start to track fuel
volumes more granularly using digital tools instead of manual data entry to more accurately
measure transportation emissions over a defined time interval such as monthly or annually.

It was determined from the fleet data provided that 22 gasoline powered vehicles have
model years of 2016 or older. These light duty vehicles are typically near the end of their
useful life between 10 to 13 years based on a Canadian Vehicle Survey by NRCan where a
majority of light duty vehicles were reported to be 13 years in age or less.’ The same study
evaluated the annual average kilometres travelled throughout the vehicle’s lifespan, pickup
trucks and cars reported to have travelled an average annual distance of 16,500 and 14,500
km respectively. While this report was released in 2009, it has been assumed that current
trends are similar. Thus, the gasoline powered vehicles with model years of 2016 or older
could be considered for replacement with electric vehicles that do not emit GHG except
indirectly through the electrical grid when their batteries are being recharged. To achieve
this, a number of new electric vehicle (EV) chargers will need to be installed where Town
vehicles are normally parked. Typically, EV charging stations are dual wand, thus one station
could serve two vehicles. There is an opportunity for some capital cost savings, if the
chargers are added when decarbonizing the Operations Centre. It is recommended that this
potential savings be investigated in the proposed Net Zero Study. The Town currently has a
battery electric vehicle used as a light duty vehicle which costed about $47,000 (HST
excluded) with maintenance costa to date being about $1250.00 (labour excluded) that
could provide a benchmark for future budgets once adjusted for current costs of electric
vehicles.

" https://natural-resources.canada.ca/energy-efficiency/transportation-energy-efficiency/personal-
vehicles/fuel-efficient-driving-techniques

2 Figure 25 — Number of light vehicles by vehicle age, 2005 and 2009,
https://oee.rncan.gc.ca/publications/statistics/cvs/2009/pdf/cvs09.pdf
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4.2 Scope 2 - Electricity Grid Emissions: Management Strategies

Scope 2 exclusively refers to ‘indirect’ sources of emissions associated with the purchase of
grid electricity or district energy. Unlike stationary fuel combustion, which generates GHG
emissions directly at the point of energy consumption, emissions associated with the use of
grid electricity are produced off-site at a location owned or controlled by another entity. For
this reason, the use of grid electricity is always reported as an indirect (Scope 2) source of
emissions, regardless of where the generation occurs. Electricity consumption by the Town’s
facilities falls into Scope 2 emissions.

4.2.1 Street Lighting

Although, the lowest emitter within the Town’s inventory, Street Lighting is a unique
opportunity in that reduction technologies may be simpler to scale and rollout because of
the homogenous nature of this asset when compared to other sectorial assets. These
reductions are dependent on grid emission factors that will likely change as proposed
electricity generation plants are brought online.

It is recommended to add adaptive dimming capabilities to the Town’s street lighting to
reduce energy consumption and the associated emissions while meeting safety and
accessibility requirements. This approach has been used by the City of Ottawa, who have
been converting their street lighting to LED with adaptive lighting controls since 2016:
“Ottawa’s LED streetlight project, with its adaptive dimming and networked lighting control
system, has decreased the City’s carbon dioxide emissions by a remarkable 1,261 metric
tonnes every year, and translates into a cumulative 66 per cent reduction in energy
consumption; equivalent to 113,600,000 kWh and $5 million in annual savings”."®

4.2.2 Facilities

As referenced in 4.1.1. one example of reducing emissions from the combustion of natural
gas is an electric heat pump retrofit. Thus, electricity use would increase and there would
be associated emissions from the province’s electricity grid. These grid emissions can be
reduced with carbon offsets. A typical definition of a carbon offset according to the
Government of Canada is a credit representing the reduction, avoidance, or removal of one
metric tonne of carbon dioxide (CO;) or an equivalent amount of other greenhouse gases
(GHGs) from the atmosphere, which is used to compensate for emissions made elsewhere.

3 https://hydroottawa.com/en/blog/lighting-our-city-energy-efficiency
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4.3 Scope 3 - Indirect Emissions: Management Strategies

Scope 3is applied to all other “indirect” sources of GHG emissions that can be linked to an
organization’s operations but are owned or controlled by another organization. Sources of
scope 3 emissions at the local government level include but are not limited to emissions
from employee commuting and staff business travel, upstream and embodied emissions
associated with the production of purchased fuel or products, and emissions from
contracted services. The Niagara Region is responsible for waste management for the Town
and thus, these emissions would fall under Scope 3 for the Town since the source, which is
the Niagara Road 12 Landfill, is controlled by the Region. The Region published a Waste
Management Strategic Plan in 2024, and their Plan targets are referenced in the next section.
Another example of Scope 3 emissions would be water and wastewater which is also
managed and controlled by the Region.

4.3.1 Waste

Emissions from the Waste sector are primarily from methane produced by landfill waste;
Methane is estimated to have a global warming potential (GWP) of 27 to 30 over 100 years
relative to carbon dioxide. The Methane emitted today lasts approximately a decade, a lot
less time than CO,. However, CH, also absorbs much more energy than CO.,. The net effect
of the shorter lifetime and higher energy absorption is reflected in the GWP.

Itis recommended that the Town continues to support the Region and their goal of net-zero
GHG emissions by 2050. One of the main drivers of this goal is the 2076 Waste Free Ontario
Act and its Strategy. The strategy focuses on achieving net-zero waste and greenhouse gas
emissions from the waste sector; with interim targets of 30 per cent diversion by 2020; 50
per cent diversion by 2030; and 80 per cent diversion by 2050. Thus, it has been assumed
that the Region will likely plan for 50 per cent waste diversion by 2030 to align with the
provincial Act and this will “trickle down” to the Town regarding their 2035 planned reduction
target.
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5 Next Steps

5.1 Recommendations for Future Action Plan

The emission reduction strategies described in the previous section provide a pathway for a
30% GHG emission reduction by 2035. The strategies need to be developed further into an
action plan that details costs, benefits, and outlines an implementation plan with
completion milestones. This plan needs to be integrated into the Town’s Asset Management
Plans to ensure that the associated costs are included in the capital and operating budgets.
Integration into these budgets should include the net fuel and energy costs required, as the
primary mechanism to reduce emissions is the electrification of facilities and
transportation.

5.2 Tracking, Monitoring, Analysis and Reporting

To ensure the action plan stays updated, itis recommended that a tool s utilized for tracking,
monitoring, analysis and reporting of the plan. This tool could start in the form of a custom
spreadsheet developed based on the current information systems used for the Town’s Asset
Management Plans to ensure ease of integration. A cloud-based dashboard could also be
developed to provide rolled up reports using data mined from this tool. Itis recommended
that reporting is completed at regular intervals so that measures are monitored and
completed to ensure scheduled reductions are being met or that reductions on an annual or
bi-annual basis are adjusted accordingly to meet the 10 year target of 30% reduction.

5.3 Implementation Costs

Implementation costs can be incremental in nature due to replacement and/or upgrade
budgets that may already exist in Asset Management Plans. The capital costs of reduction
strategies, especially in the Facilities and Transportation sectors, are significant; thus, it is
recommended that third party funding be investigated to subsidize these costs. Apart from
these “hard costs”, there also will be “soft costs” in terms of external advisory services,
internal staff resourcing and the aforementioned project tool. As a next step, a scoping and
decisioning making session with Town staff is recommended to determine what strategies
to implement to ensure the 30% target can be realistically met over 10 years.
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Appendix A - GHG Inventory by Sector

Facilities

Total

Property GFA - Electricity Use - et
Property Name Year Ending Address 1 Postal Code Self-Reported Grid Purchase 2 CITEIERBUEED | BT L Base.d).GHG
4 (therms) (kBtu) Emissions
(ft?) (kWh) -
(Metric Tons
CO2e)
Alway Community
Centre 2023-12-31 | 494 Ridge Road West | L3M 4E7 2,594 22,567 N/A 76,999 0.8
GFD Station 1 2023-12-31 | 261 Ontario Street L3M 5)2 7,674 53,704 4,871 670,311 27.8
GFD Station 2 2023-12-31 | 167 Mountain Street L3M4E7 1,593 63,474 4,150 631,598 24.3
Lions Pool 2023-12-31 | 1 Elm Street L3M 1H1 4,047 45,472 4,064 561,545 23.2
Livingston Activity
Centre 2023-12-31 | 18 Livingston Ave L3M 1K7 9,439 60,644 5,557 762,654 31.6
Peach King Centre
Shed 2023-12-31 | 162 D Livingston L3M 1L6 4,994 63,474 3,106 527,168 18.8
Southward Park 2023-12-31 | 84 Mud Street W LOR 1MO 6,673 109,708 299 404,264 5.5
Town Hall 2023-12-31 | 160 Livingston Ave L3M4G3 23,314 516,459 15,935 3,355,606 103.1
Grimsby Museum 2023-12-31 | 6 Murray Street L3M 4G5 4,090 14,710 919 142,053 5.4
Grimsby Public
Library & Art
Gallery 2023-12-31 | 18 Carnegie Lane L3M 1Y1 21,000 274,020 9,954 1,930,344 62.6

TREE HOUSE

ENERGY SERVICES




Total

Property GFA - Electricity Use - Natural Gas U Site E U B(Locdatig:-G
Property Name Year Ending Address 1 Postal Code Self-Reported Grid Purchase aturaibas Use B ase. ).
3 (therms) (kBtu) Emissions
(ft?) (kwh) -
(Metric Tons
CO2e)
Peach King Centre | 2023-12-31 | 162 Livingston Ave L3M 4G3 79,782 1,205,998 53,500 9,464,824 327.1
Pump House 2023-12-31 | 447 Elizabeth St. L3M 3K9 2,368 8,455 1,557 184,527 8.6
PW Operations
Centre 2023-12-31 | 2 Clark St L3M 3K5 11,054 85,650 8,050 1,097,230 45.8
Carnegie
Commons 2023-12-31 | 25 Adelaide St L3M 1x2 2,217 16,918 1,260 183,681 7.3
Total 691.9

The Gross Floor Area (GFA) is the total property square footage, as measured between the outside surface of the exterior walls of the building(s). It is also acceptable
to measure from the inside perimeter of the exterior walls if that is more readily available. This includes all areas inside the building(s) including supporting areas.
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The Gross Floor Area (GFA) is the total property square footage, as measured between the outside surface of the exterior walls of the building(s). It is also acceptable to measure from the inside perimeter of the exterior walls if that is more readily available. This includes all areas inside the building(s) including supporting areas. 


Transportation - On Road Vehicles

Unit #

152

530

510

513

515

517

185

189

157

190

520

199

151

149

Vehicle

Duty Class
Light Duty
Heavy Duty
Heavy Duty
Heavy Duty
Heavy Duty
Heavy Duty
Medium Duty
Heavy Duty
Heavy Duty
Heavy Duty
Heavy Duty
Heavy Duty
Heavy Duty

Heavy Duty

Fuel
Type

BEV

Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel

Diesel

Manufacturer

Hyundai
Spartan
Freightliner
Spartan
Spartan

KME

Sterling
GMC
International
Freightliner
Freightliner
Freightliner
International

International

Manufacture

2021

1993

1994

2000

2003

2007

2008

2009

2009

2010

2011

2013

2013

2014

Odometer
01-01-2022

4,308

5,563

60,568

2,892

52,314

49,914

104,977

33,378

76,167

62,060

20,690

58,687

42,275

51,066

Odometer
12-31-2023

20,277

5,699

60,594

6,717

56,836

52,410

119,814

41,693

79,815

64,104

24,133

64,622

47,347

59,235

Kilometers
Travelled

15,969

136

26

3,825

4,522

2,496

14,837

8,315

3,648

2,044

3,443

5,935

5,072

8,169

Emissions
Fuel Eco
(L/200km)

22.5

22.5

22.5

22.5

22.5

4.4

22.5

22.5

22.5

22.5

22.5

22.5

22.5

Fuel
Consumed
(litres)

861
1,017
562
653
1,871
821
460
775
1,335
1,141

1,838

Emissions
(kg CO2e)

83

16

2,331
2,756
1,532
1,768
5,104
2,239
1,255
2,114
3,643
3,113

5,015



Vehicle

Unit# | Duty Class
146 Heavy Duty
523 Heavy Duty
524 Heavy Duty
141 Heavy Duty
140 Heavy Duty
134 Heavy Duty
162 Heavy Duty
161 Heavy Duty
182 Heavy Duty
181 Heavy Duty
180 Light Duty
137 Light Duty
183 Light Duty
186 Light Duty
518

Light Duty

Fuel
Type

Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Gasoline
Gasoline
Gasoline
Gasoline

Gasoline

Manufacturer

International
Freightliner
Spartan
International
International
Freightliner
International
International
Freightliner
Freightliner
Ford
Chevrolet
Dodge
Chevrolet

Ford

Manufacture

2015

2017

2017

2017

2017

2018

2020

2020

2022

2022

2005

2007

2007

2009

2009

Odometer
01-01-2022

38,369

9,665

1,201

25,988

26,609

14,556

3,540

6,555

1,671

1,671

166,932

128,206

179,966

132,972

102,184

Odometer
12-31-2023

45,953

11,625

23,404

33,907

35,372

20,824

11,082

15,240

6,867

9,219

173,155

149,757

187,941

141,946

110,645

Kilometers
Travelled

7,584

1,960

22,203

7,919

8,763

6,268

7,542

8,685

5,196

7,548

6,223

21,551

7,975

8,974

8,461

Emissions
Fuel Eco
(L/100km)

22.5

22.5

22.5

22.5

22.5

22.5

22.5

22.5

22.5

22.5

7.9

7.9

7.9

7.9

7.9

Fuel
Consumed
(litres)
1,706
441
4,996
1,782
1,972
1,410
1,697
1,954
1,169
1,698
492
1,703
630

709

668

Emissions
(kg CO2e)

4,655
1,203
13,629
4,861
5,379
3,848
4,630
5,331
3,190
4,633
1,139
3,945
1,460
1,643

1,549



Vehicle
Unit# | Duty Class

128 Light Duty
191 Light Duty
193 Medium Duty
195 Light Duty
196 Medium Duty
197 Light Duty
198 Medium Duty
150 Light Duty
521 Light Duty
145 Light Duty
147 Light Duty
148 Medium Duty
143 Light Duty
144 Light Duty
158

Light Duty

Fuel
Type

Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline

Gasoline

Manufacturer

Pontiac
Ford
Ford
Dodge
Ford
Dodge
Ford
Ford
Ford
Ford
Ford
Ford
Hyundai
GMC

Nissan

Manufacture

2010

2010

2011

2012

2012

2012

2012

2013

2013

2014

2014

2014

2015

2015

2015

Odometer
01-01-2022

188,218

98,610

131,858

157,454

138,425

147,492

81,714

69,721

156,268

84,976

96,026

134,025

117,696

85,308

82,629

Odometer
12-31-2023

204,453

114,864

155,286

191,236

168,493

185,230

96,730

86,062

162,163

109,361

117,102

167,883

123,949

119,073

105,403

Emissions
Kilometers | Fuel Eco
Travelled (L/100km)

16,235 7.9
16,254 7.9
23,428 10.7
33,782 7.9
30,068 10.7
37,738 7.9
15,016 10.7
16,341 7.9
5,895 7.9
24,385 7.9
21,076 7.9
33,858 10.7
6,253 7.9
33,765 7.9
22,774 7.9

Fuel
Consumed
(litres)
1,283
1,284
2,507
2,669
3,217
2,981
1,607
1,291
466
1,926
1,665
3,623
494
2,667

1,799

Emissions
(kg CO2e)

2,972
2,976
5,809
6,185
7,456
6,909
3,723
2,992
1,079
4,464
3,858
8,395
1,145
6,181

4,169



Unit #
522

142

135

136

138

139

125

126

130

131

132

133

525

127

527

Vehicle
Duty Class

Light Duty
Medium Duty
Medium Duty
Light Duty
Light Duty
Light Duty
Light Duty
Light Duty
Light Duty
Light Duty
Light Duty
Light Duty
Light Duty
Light Duty

Light Duty

Fuel
Type

Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline
Gasoline

Gasoline

Manufacturer

Ford

GMC

Ford

Nissan

Ford

GMC

Kia

Nissan

Ford

Ford

Nissan

Nissan

Ford

Nissan

Ford

Manufacture

2015

2016

2017

2017

2017

2017

2018

2018

2018

2018

2018

2018

2018

2019

2019

Odometer
01-01-2022

17,097

37,972

55,085

54,395

39,641

55,003

51,345

33,616

44,832

37,988

49,790

23,013

18,722

28,120

8,727

Odometer
12-31-2023

21,581

44,370

83,283

70,114

49,860

80,237

58,767

35,625

76,068

52,835

70,973

35,226

29,315

30,613

14,703

Emissions
Kilometers | Fuel Eco
Travelled (L/100km)

4,484 7.9
6,398 10.7
28,198 10.7
15,719 7.9
10,219 7.9
25,234 7.9
7,422 7.9
2,009 7.9
31,236 7.9
14,847 7.9
21,183 7.9
12,213 7.9
10,593 7.9
2,493 7.9
5,976 7.9

Fuel
Consumed
(litres)
354
685
3,017
1,242
807
1,993
586
159
2,468
1,173
1,673
965
837

197

472

Emissions
(kg CO2e)

821

1,583
6,976
2,871
1,867
4,609
1,356
367

5,706
2,712
3,869
2,231
1,935
455

1,092



529

163

165

167

174

Total

Light Duty

Light Duty

Light Duty

Light Duty

Light Duty

Medium Duty

Gasoline

Gasoline

Gasoline

Gasoline

Gasoline

Gasoline

Ford

Ford

Ford

Ford

Ford

Ford

2019

2023

2023

2023

11,119

76

50

40

20,813

2,598

9,843

54

9,694

2,522

9,793

14

7.9

7.9

7.9

10.7

Emissions | Fuel
Vehicle Fuel Year of Odometer Odometer Kilometers | Fuel Eco Consumed @ Emissions
Unit# @ Duty Class Type Manufacturer Manufacture 01-01-2022 | 12-31-2023 | Travelled (L/200km) | (litres) (kg CO2e)
528

766

199

774

1,771

461

1,789

217,167




Transportation - Off Road Vehicles

Fuel Average

Average Economy Consumption
Equipment | Fuel Year of Hours Hours Annual | (L/horft¥/h | (litres or ft® Emissions
Type Type Manufacturer Model# Manufacture | 01-01-2022 | 12-31-2023  Hours for CNG) nat. gas) (kg CO2e)
Tractor Diesel John Deere 4052R 2021 290 777 244 12.0 2,928 7,872
Tractor Diesel | John Deere 6330 2012 2,840 3,403 282 17.1 4,824 12,972
Tractor Diesel John Deere 4300 1999 377 426 25 6.4 156 420
Tractor Diesel | New Holland | TN 75DA 2005 | 3,366 3,550 92 13.5 1,238 3,328
Loader Diesel John Deere 4310 4WD 2003 2,065 2,400 168 6.37 1,068 2,870
Tractor Diesel | John Deere 2150 1983 | 8,970 9,084 57 9.48 | 540 1,453
Ice Millenium
Resurfacer NG Olympia (4.8L) 2012 3,188 3,772 292 196.0 57,232 3,466
Loader Diesel | Bobcat 753 Loader 1992 | 3,060 3,162 51 6.57 335 901
Backhoe Diesel Case 580 SN 2021 242 929 344 16.7 5,725 15,394
Backhoe Diesel | John Deere 410L 2021 251 419 84 13.4 1,126 3,028
Loader Diesel John Deere 524L 2020 504 530 13 24.0 312 839
Ice
Resurfacer NG Olympia H Series 2020 620 1,263 322 196.0 63,014 3,816
Total 56,359



Waste

Percent Solid CH4
Filled Waste Generation CO,
Name of Property (%) (annum) Potential (L,) (tonnes)

| |

GFD Station 2
| |

Grimsby Lions Pool
| |

GFD Station 1 2% 056 0072 080

Grimsby Public Art Gallery and
Library 80% 5.97 0.072 9.68

| |

S o o ow
Building 0% 0.072

mm
-mlm
—-

Queens Lawn Cemetery Brick
Building 0% 0. 072

| |




Street Lighting

Customer_or_ Annual_Billings Metered_Consumption Demand
Company_Name Year Connections | Rate_Class_-_Generic USoA_4080_-_Dollars | _in_kWh _in_kwW




Appendix B - Waste Audit

Name of Property Photos

GFD Station 2

Grimsby Lions Pool

GFD Station 1




Name of Property

Photos

Grimsby Public Art Gallery and Library

Grand Avenue Beach Hall

Queens Lawn Cemetery Steel Building

Grimsby Tennis Building

Peach King Centre

Under Construction

Oakes Road Park Baseball Building




Name of Property Photos

Queens Lawn Cemetery Brick Building N/A

Southward Park Shed




