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Acronym Term Description 

AHU Air handling unit 
An air handling unit is a piece of equipment that is used to condition and circulate air as a 

component of a heating, ventilating, and air conditioning system. 

BAS Building automation system  
A building automation system (BAS) allows an operator to access, control, and monitor all 

connected building systems from a single interface. 

CFM Cubic feet per minute  
A measurement of airflow volume, determined by how many cubic feet of air pass by a stationary 

point in one minute. 

CLP Climate Leadership Plan Defines a clear path to reach corporate and community carbon neutrality. 

CO2 Carbon dioxide A colourless and non-flammable gas at normal temperature and pressure. 

CO2e Carbon dioxide equivalent  
The number of metric tons of CO2 emissions with the same global warming potential as one metric 

ton of another greenhouse gas. 

Cx Commissioning  The continual process of planning, agreeing and monitoring services. 

DHW Domestic hot water 
Water that has been previously heated for human consumption, sanitary purposes, i.e. for bathing, 

showering, etc. 

Dx Direct expansion  
A type of air conditioning system that removes heat from a space through evaporation and 

condensation of a refrigerant. 

ECM 
Energy conservation 

measure 

Reduces the energy consumption of a particular piece of equipment or a certain aspect of 

essential building services to reduce overall building energy use. 

EF Emission factor 

A representative value that quantifies the environmental impact of products and processes, 

forming part of the calculation to estimate the greenhouse gas (GHG) emissions of a particular 

activity or process. 

ESCo Energy service company  

A company that provides a broad range of energy solutions including designs and implementation 

of energy savings projects, retrofitting, energy conservation, energy infrastructure outsourcing, 

power generation, energy supply, and risk management. 

EUI Energy use intensity  
A measure of how much energy a building uses per area over a given period  

of time. 

FCU Fan coil units A device used to heat or cool a room without the need for ductwork. 

GHG Greenhouse gas 
Gases in Earth's atmosphere that trap heat. They let sunlight pass through the atmosphere, but 

then prevent heat from escaping. 

GSHP Ground source heat pump 
A renewable heating system that extracts low-temperature solar energy stored in the ground or 

water using buried pipework and compresses this energy into a higher temperature. 

GWP Global warming potential   
A measure of how much energy the emissions of one ton of a gas will absorb over a given period 

of time, relative to the emissions of one ton of carbon dioxide (CO2). 

HP Heat pump 
Systems that transfer heat from a colder area to a warmer area, providing heating or cooling for 

buildings. 

HP Horsepower  
A unit of measurement of power, or the rate at which work is done, usually in reference to the 

output of engines or motors. 

HRV Heat recovery ventilator  
A system that recovers energy by operating between two air sources at different temperatures. It is 

used to reduce the heating and cooling demands of buildings. 

HVAC 
Heating, ventilation, and air 

conditioning  

Heating, ventilation, and air conditioning is the use of various technologies to control the 

temperature, humidity, and purity of the air in an enclosed space. 

IPMVP 
International Performance 

Measurement & Verification  

Framework that provides an overview of measurement & verification’s current best practices. 

KPI Key performance indicator  
A measurable target that indicates how individuals or businesses are performing in terms of 

meeting their goals. 
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Acronym Term Description 

LED Light-emitting diode A semiconductor device that emits light when an electric current flows through it. 

M&V Measurement & verification  
The process of using measurements to reliably determine actual savings created within an 

individual facility by an energy management program. 

MBH 
Thousand British thermal 

units per hour  

A measure of the heat content of fuels or energy sources. 

MUA Make-up air unit 
Distributes tempered fresh air to provide maximum comfort to the occupants in a well-ventilated 

home. 

NZTP Net-zero transition plan 
This transition plan sets out targets and actions to reduce greenhouse gas (GHG) emissions in line 

with the net zero commitment. 

PMDB 
Project Management 

Database 

A proprietary centralized repository for all project data, enabling teams to quickly access the 

information they need. 

PV Solar photovoltaic Materials and devices that convert sunlight into electrical energy. 

PV (System) Solar photovoltaic system 
A system composed of one or more solar panels combined with an inverter and other electrical 

and mechanical hardware that use energy from the sun to generate electricity. 

R-# Refrigerant # A working fluid used in the refrigeration cycle of air conditioning systems and heat pumps 

RCx Retro-commissioning A process that seeks to improve how building equipment and systems function together. 

RFP  Request for proposal  
A business document that announces a project, describes it, and solicits bids from qualified 

contractors to complete it. 

RNG Renewable natural gas  
Biogas (the gaseous product of the decomposition of organic matter) that has been processed to 

purity standards. 

RTU Rooftop unit 
A type of HVAC system that contains all the components needed to provide conditioned air in one 

compact unit. 

tCO2 Tonnes of carbon dioxide 
A unit of mass equal to 1000 kg carbon dioxide emissions or CO2 emissions, stemming from the 

burning of fossil fuels.  

VAV Variable air volume  A system that supplies air at a variable temperature and airflow rate from an air handling unit.  

VFD Variable frequency drive 
A type of controller that drives an electric motor by varying the frequency and voltage of its power 

supply. Also has the capacity to modulate the speed of a motor.  
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Acronym Measurement Units Description 

ft² Square foot A unit of area equal to a square one foot long on each side. 

ft³ Cubic foot 
An imperial unit of volume (one cubic foot is measured as one foot wide by one foot long by 

one foot high). 

GJ Gigajoule  A unit of measurement of energy consumption. 

kVa  Kilovolt-Ampere A measure describing the total amount of power in use in a system. 

kW Kilowatt A measure of how much power an electric appliance consumes. 

kWh Kilowatt hour A measure of electrical energy equivalent to a power consumption of 1,000 watts for 1 hour. 

m² Square meter The equivalent of the space that measures one meter in length on each of its four sides. 

m³ Cubic meter 
A measurement of volume (one cubic meter is measured as one meter wide by one meter 

long by one meter high). 

MWH Megawatt hour 
A megawatt hour (MWh) equals 1,000 kilowatts of electricity generated per hour and is used 

to measure electric output. 

 

Acronym  Organization/Program Description 

CaGBC   Canada Green Building Council 
A not-for-profit, national organization that has been working since 2002 to advance green 

building and sustainable community development practices in Canada 

CIB Canada Infrastructure Bank 
A federal Crown corporation established to ensure Canadians benefit from modern and 

sustainable infrastructure through partnerships between governments and the private sector. 

EPA Environmental Protection Agency 
An American independent federal agency, created in 1970, that sets and enforces rules and 

standards that protect the environment and control pollution. 

GICB Green and Inclusive Buildings 

Support retrofits, repairs or upgrades of existing publicly-accessible community buildings 

and the construction of new publicly-accessible community buildings that serve underserved 

and high-needs communities across Canada. 

IESO 
Independent Electricity System 

Operator  

Manages the province's power system so that Ontarians receive power when and where 

they need it. It plans and prepares for future electricity needs. A not-for-profit entity 

established by the Government of Ontario, IESO fees and licences to operate are set by the 

Ontario Energy Board. 

LCEF Low Carbon Economy Fund  
Supports projects to reduce Canada's greenhouse gas (GHG) emissions, generate clean 

growth, build resilient communities, and create good jobs for Canadians. 

LEED 
Leadership in Energy and 

Environmental Design 

Voluntary worldwide certification that provides a framework for healthy and highly efficient 

green buildings, which offer environmental, social and governance benefits. 

PBRI Public Building Retrofits Initiative  

The Canada Infrastructure Bank's (CIB) Public Building Retrofits Initiative (PBRI) is designed 

to accelerate the retrofit of public buildings across Canada to improve energy efficiency, 

reduce greenhouse gas emissions, and create jobs. 
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Name of Document  
Year 
Released 

Description 

Asset Management Plan 2022 

This Plan includes “core municipal infrastructure assets” as defined by the Ministry of  

Infrastructure in O.Reg. 588/17. For the City of Kingston, this includes assets related to its 

transportation and stormwater systems. 

Climate Leadership Plan 2021 

The CLP is an integrated corporate and community climate change management strategy. It 

assesses the likely impact of ongoing initiatives, and outlines objectives and actions to chart a path 

to achieve the City’s target of carbon neutrality by 2040. 

Energy Conservation and 

Demand Management  

Plan for Municipal Buildings 

2019 

Ontario Regulation 397/11 under the Green Energy Act 2009 required public agencies, including 

municipalities, to report on their energy consumption and greenhouse gas (GHG) emissions annually 

beginning in 2013 and to develop and implement Energy Conservation and Demand Management 

(ECDM) plans starting in 2014. This 5-year ECDM Plan update encompasses all climate-controlled 

facilities used by the City of Kingston for municipal operations except for buildings and facilities 

related to the treatment or pumping of water or sewage, which are managed by Utilities Kingston. 

Facilities Asset Management 

Plan 
2023 

Outlines the management of the City’s Facility assets, combining multidisciplinary management 

techniques (including technical and financial) over the assets’ life cycles in the most cost-effective 

manner to provide a specified level of service. 

Kingston Strategic Plan 2023-

2026 
2023 

Focused on: Supporting housing affordability, leading environmental stewardship and climate action, 

building an active and connected community, fostering a caring and inclusive community, and driving 

inclusive economic growth. 

Municipal Green Building 

Policy 
2017 

Policy for municipally-owned or -funded new building or renovations projects. Mandates LEED Silver 

certification for new building projects above a certain size. 

Transit Fleet Zero Emission 

Transition Plan 
2023 

The Transit Fleet Transition Plan addresses system level planning, operational planning and 

deployment strategy, financial planning, capacity to implement technology, and environment benefits. 
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1.1 Net Zero Transition Plan Overview 

The City of Kingston has established an ambitious target to achieve a 100% reduction in carbon emissions by 

2040. Buildings emit carbon emissions directly (through combustion of fossil fuels to make heat), and indirectly 

(through their consumption of electricity, which is generated in part by fossil fuel combustion). As an overall 

strategy, the City of Kingston needs to reduce its direct consumption of fossil fuels in buildings: through 

switching to heat generating equipment that relies on electricity, using electricity (and heat) efficiently, and 

generating electricity onsite or purchasing electricity with no associated carbon emissions. 

This report, known as the Net Zero Transition Plan (NZTP) presents four approaches (Scenarios) for achieving 

increasing levels of carbon emissions savings (targets). These Scenarios are the product of a multi-year energy 

performance investigation which has looked at low-cost “recommissioning” opportunities as well as capital-

intensive carbon saving upgrades in Kingston’s municipal buildings.  

The development of the scenarios was shaped by four potential carbon reduction targets provided by the City, 

as follows: 

• 30% reduction by 2030 

• 60% reduction by 2040 

• 80% reduction by 2040 

• 100% reduction by 2040 

 

Note that these reductions have been measured against a 2018 emissions baseline, with adjustments where 

2018 data was missing or significantly unusual in comparison with surrounding years. 

Multiple building-level savings opportunities (measures) have been bundled into a ‘program of measures’ for 

each Scenario that generally: 

1. Focuses on cost-savings, and lowest-cost carbon savings opportunities first; 

2. Aligns major carbon reducing capital projects with forecasted replacement of equipment at end-of-life, where 

known; and 

3. Includes a mix of increasingly expensive carbon saving opportunities to achieve the target. 
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1.2 Net Zero Transition Plan Scenarios Summary 

The four scenarios developed as part of this Net Zero Transition Plan can be seen in Table 1.1: 

Table 1.1 - Key Performance Indicators: All Net Zero Transition Plan Scenarios 

Key Performance Indicator Unit of 
Measurement 

Net Zero Transition Plan Scenario KPI Values 

30% 
by 2030 

60% 
by 2040 

80% 
by 2040 

100% 
by 2040 

Annual Energy Use & GHG Emissions Reductions 

GHG Emissions Baseline [CY 2018] [tonnes eCO2 /Yr] 7,214 7,214 7,214 7,214 

GHG Emissions Reductions  

[tonnes eCO2 /Yr] 2,470 4,892 6,247 7,214 

[% over baseline] 34.20% 67.80% 86.60% >100% 

Net Energy Consumption Savings 

[Elec + Nat Gas 

eMWh / Yr] 
11,750 24,601 34,391 49,770 

[Elec MWh / Yr] -2,726 -3,314 777 9,646 

[Nat Gas m3 / Yr] 1,396,421 2,692,610 3,241,980 3,438,456 

Net Demand Increase [MW] 4.9  13.6 17.9 19.0 

Annual Operating Cost Savings 

Carbon Cost Savings  

[$117.50 / tonne eCO2] 
[$/Yr] $290,206 n/a n/a n/a 

Carbon Cost Savings 

 [$170 / tonne eCO2] 
[$/Yr] n/a $831,702 $1,061,984 $1,277,361 

Utility Cost Savings - Electricity [$/Yr] -$435,891 -$503,947 $130,644 $171,224 

Utility Cost Savings - Natural Gas [$/Yr] $437,177 $855,661 $1,015,997 $1,076,709 

Net Total Operating Cost Savings [$/Yr] $291,492 $1,183,415 $2,208,625 $2,525,294 

Implementation Costs 

Total Program Cost [$] $27,187,549 $124,397,546 $224,470,573 $270,930,909 

Total Forecasted City Capital 

Contributions  
[$] $7,243,465 $7,403,465 $8,853,465 $8,853,989 

Total Electrification Upgrade Cost [$] $6,379,464 $21,649,055 $27,364,436 $28,778,835 

Net Program Cost [$] $26,323,548 $138,643,136 $242,981,544 $290,855,755 

Net Program Cost per Tonne eCO2 [$ / tonne eCO2] $10,657 $28,341 $38,896 $38,709 

 

Figure 1.1 on the following page provides an additional look at annual GHG emissions reductions and total 

implementation cost KPIs for all scenarios on a per-Measure Group basis.
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Figure 1.1 - Summary of project implementation costs and projected annual GHG emissions reductions for each Scenario developed as part of this City Buildings Net-Zero Transition Plan. 

30% Reduction by 2030 Scenario 60% Reduction by 2040 Scenario 80% Reduction by 2040 Scenario 100% Reduction by 2040 Scenario 
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1.3 Recommendations Summary 

This NZTP Report provides four major recommendations to orientate review, prioritization and advance project 

planning associated with decarbonization activities within the City’s existing building portfolio: 

Recommendation #1: Determine Implementation Approach for 30% by 2030 Program 

This report selects cost-effective and constructable options for achieving an initial level of decarbonization, but 

it does not define a specific method of execution. Options are presented in Section 10 to demonstrate 

differences in approach and risk as it relates to achieving this fundamental decarbonization target. With a 

closing window of time before 2030, this is a critical path decision. It is important to recognize that electrification 

of heat often requires utility upgrades, that do not in themselves yield carbon savings, and it is recommended 

to consider the upgrade work as a separate project. Ultimately, goals achieved in the 2030 program contribute 

to the success of the 2040 goals. Figure 1.2 below illustrates this concept. 

 

Figure 1.2: Indicative graphical representation of the City’s historical and future GHG emissions within the City buildings that 

are the subject of this NZTP Report. Further descriptive information is included in Section 8 and 10. 

Recommendation #2: Implement Change Management Principles to Support Project Implementation 

The City is encouraged to implement change management principles to align resources, finances, policy, and 

corporate operations with climate objectives. 

Recommendation #3: Establish and Implement a Climate & Carbon Budgeting Process 

Begin the process of integrating climate targets into the financial budgeting process, which would assign 

responsibility for implementation, monitoring, evaluation, and reporting across the City. 

Recommendation #4: Establish Synergies Between Net Zero Transition Plan and Adjacent Municipal 
Policies and Standards 

This recommendation encourages the City to review existing policies, targets, and standards pertaining to City 

building energy management, construction, reporting, baselines, etc. to establish alignment with the objectives 

outlined in this NZTP Report.  
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2.1  Foreword 

The City of Kingston acknowledges its location on the ancestral lands of the Anishinaabe, Haudenosaunee, 

and Huron-Wendat peoples, expressing a deep gratitude for their historic stewardship over this shared land. 

The City is committed to working collaboratively with Indigenous communities and residents to pursue a united 

path to reconciliation. 

The City is now home to more than 130,000 permanent residents as well as over 30,000 students annually. 

Situated in a convenient location between Toronto, Ottawa, and Montreal, Kingston is uniquely positioned as 

an excellent place for business, life, and leisure. Its scenic setting along the shores of Lake Ontario, the 

Cataraqui, and St. Lawrence Rivers enhances its residents’ quality of life. 

Kingston boasts a diverse economy that embraces culture, innovative industries, and respected institutions 

such as Queens University, Royal Military College of Canada, and St. Lawrence College. Playing a pivotal role 

as the first capital of United Canada in 1841, the heritage districts, historic downtown and numerous 

monuments all reflect this legacy. 

With strong foundations in the past and a thriving population today, The City is looking to the future with 

ambition, emphasizing sustainability, energy conservation, and reduction of greenhouse gas (GHG) emissions 

across all sectors. In response to rising concern and recognition of the human impact of climate change, City 

Council has established specific priorities to address greenhouse gas emissions. 

 

2.2  Climate Leadership 

In 2019, Kingston became the first municipality in Canada to declare a climate emergency, prompting the 

creation of a comprehensive Climate Leadership Plan (CLP) which was adopted by Council in 2021. The CLP, 

which details 10 core objectives and 54 calls to action, serves as a holistic roadmap for the City and community 

to reduce GHG emissions and achieve carbon neutrality by 2040. Addressing all sectors, it also outlines 

measures to mitigate and adapt to the impacts of climate change. 

The CLP established specific short, mid, and long-term GHG reduction targets: 15% reduction by 2022 

compared to 2018, 30% reduction by 2030 compared to 2011, and carbon neutrality by 2040. In January 2024, 

City Council also further updated the GHG reduction targets to align with a 2018 baseline year to ensure 

consistency in climate action planning. 

The building sector, including corporate and community assets, represents the highest percentage of 

Kingston’s total emissions at 42%. With the support of City Council and senior corporate management, the 

Facilities Management & Construction Services (FMCS) department is ultimately tasked with the reduction of 

greenhouse gas reductions from City owned municipal real-estate assets. 
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2.3  Purpose of the Net Zero Transition Plan 

Reducing a single facility’s GHG emissions is complex, and achieving net-zero emissions across a portfolio is 

currently unprecedented in Canada. The Canadian Green Building Council (CaGBC) notes that it is essential 

to have a plan to transition to zero carbon to achieve deep carbon savings. To overcome significant barriers to 

achieving net zero carbon emissions, it is highly critical to devise a plan that mitigates risks and ensures the 

priorities of all stakeholders are considered.  

This strategic document is the culmination of a multi-year energy management program, which commenced in 

2021, and now provides a detailed implementation plan of carbon reduction measures for the City’s municipal 

buildings. Developed collaboratively with the Facilities Management & Construction Services (FMCS) 

department, the recommended scenarios consider facility performance and financial feasibility in the context 

of forecasted capital budgets and existing asset lifecycles. 

 

2.4  Facilities Management and Construction Services 

The core responsibility of FMCS is to manage the City’s diverse portfolio of over 160 municipal buildings, 

supporting other departments in delivering frontline services to the community. A centralized approach enables 

consistent and effective delivery of energy management, maintenance, asset management, space planning, 

design, and construction services. The centralized service model of FMCS is the key to its momentum in 

developing, delivering, and achieving success in various aspects of municipal building operations. By 

integrating the asset management, energy management, space planning, maintenance, and capital 

construction teams, FMCS ensures alignment and buy-in from all team members towards a common goal, 

thereby reducing waste and leveraging expertise from all members of the team. This centralization of teams 

will be critical in achieving the targets set by the CLP and the work plan being proposed in this Net Zero 

Transition Plan. The FMCS department structure and present staff complement are illustrated in Figure 2.1 

below. 

 

Figure 2.1 - FMCS Department Structure 
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2.4.1 Guiding Documentation, Best Practices, and Tools 

To ensure effective delivery of services, FMCS is continuously improving upon existing practices which 

leverage various guiding documentation and digital tools.  

The department regularly updates guiding documents to comply with legislation, where applicable, and align 

with Kingston’s Strategic Plan including the CLP and other corporate policies, etc. Key guiding documents 

include: 

• Facilities Asset Management Plan (O. Reg. 588/17, “Asset Management Planning for Municipal 

Infrastructure”). 

• Energy Conservation & Demand Management Plan (O. Reg. 25/23: “Broader Public Sector: Energy 

Reporting and Conservation and Demand Management Plans”). 

• Municipal Green Building Policy 

• Facility Design Guidelines 

• Climate Leadership Plan 

 

To support a net zero transition, FMCS has adopted various strategies which complement day-to-day practices, 

including: 

• Alignment of energy and sustainability objectives with ongoing asset management planning, to optimize the 

scope and timing of projects while balancing overall financial feasibility. 

• Integration of climate target considerations and innovative solutions into regular aspects of facility 

operations, maintenance, major renovations, and new construction projects. 

• Enhancement of existing processes and tools to sustain departmental knowledge and best practices for 

future leaders. 

• Completing existing building commissioning on a regular frequency.  

• Centralization of maintenance, construction, and energy management of all facilities including Reliability-

Centered Maintenance and Preventative Maintenance.  

• Leverage digital tools to increase efficiency of operational staff. 

 

Key digital tools which support the FMCS approach and industry best practices include: 

• AMERESCO AssetPlanner® for digital maintenance management, tracking of energy consumption, and 

asset management planning. 

• Building Automation System (BAS) platforms within energy intensive facilities to remotely control and 

operate building heating, ventilation, and air conditioning systems. 
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2.4.2 Taking Aggressive Action to Reduce Emissions 

In response to the CLP targets, the FMCS team also took further action to reduce their operational carbon 

emissions. Through evaluation of various approaches to carbon reduction programs, risks were identified and 

the FMCS team desired to mitigate them. 

Typically, organizations may approach a whole portfolio from a “1000 foot” level and engage a sustainability 

consultant to study the utility data and asset inventories. A general picture of the organizational GHG emissions, 

sources, and high-level budgets for carbon reduction measures are developed. Oftentimes, facilities are not 

visited, building operators are not interviewed, and contractors are not engaged to provide a practical 

perspective along with more realistic estimated costs. Some of the risks associated with this approach are: 

• Existing buildings are assumed to be operating efficiently, and their current performance may over-represent 

the GHG emissions baseline. 

• Developing measures to reduce emissions from a sub-optimal baseline impacts the business case and can 

either over or under-state the volume of work required to reach zero carbon. 

• Without visiting the assets and understanding the challenges of constructing in an occupied building, 

budgets can also be significantly inaccurate. 

• Energy studies are often leveraged to construct capital projects, while low-hanging fruit and operational 

adjustments are prioritized lower due to relative impact. 

To mitigate these potential risks, a comprehensive multi-stage program was created by FMCS and commenced 

in 2021. Modern Niagara, a local design-build contractor, was engaged through an RFP process to deliver the 

program over a three-year period from 2021 to 2024. 

The scope of work followed a rigorous process and prioritized the 60 most energy-intensive locations, which 

account for roughly 90% of the GHG emissions from Kingston’s municipal buildings. The three main stages of 

the program were as follows: 

Stage 1 – Retro-Commissioning (RCx):  

• Stage 1 involved optimizing existing buildings to ensure equipment and systems were operating efficiently 

as designed, while meeting occupant requirements. This fine-tuning not only enhanced operational 

efficiencies but also yielded energy savings (up to approximately 5% per location) and GHG reductions. 

Stage 1 also provided a detailed report and energy model identifying potential issues for resolution through 

maintenance, and continuous improvement programs for future reference. 

• Upon conclusion of the third and final year of Stage 1, regular RCx practices are now being implemented 

into ongoing operations to sustain the improvements in reliability and energy efficiency. 

 

Stage 2 – Deep Carbon/Energy Audit:  

• Stage 2 combined detailed energy modeling and evaluation of building systems through an ASHRAE Level 

2 audit to pinpoint deeper energy conservation measures and potential retrofit scenarios that would result 

in substantial GHG reductions (i.e., at least 80%) from facilities. If implemented today, the comprehensive 

set of energy conservation measures would theoretically reduce the GHG emissions of relevant sites by 

80%. 
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Stage 3 – Net Zero Transition Plan: 

• Leveraging the strong foundation of Stages 1 and 2, the FMCS team defined the scope of work for the Stage 

3 to support further development of carbon reduction measures and to assess and prioritize various GHG 

reduction scenarios for all municipal buildings in the portfolio. 

• The “Net Zero Transition Plan” was developed during Stage 3 to create a detailed implementation plan and 

estimates of capital costs and electrical (building and grid) impacts to achieve mid- and long-term CLP 

targets. 

All facilities with an electrical or gas utility meter owned by the City of Kingston were included within the 

scope of work for the Net Zero Transition Plan. A complete list of the facilities analyzed along with associated 

energy consumption and GHG emissions are detailed in Section 3. 

Upon direction from FMCS to execute the Net Zero Transition Plan, Modern Niagara retained MCW Consultants 

Ltd. as a consulting partner to leverage their expertise with emission reduction planning for large facility 

portfolios. This Net Zero Transition Plan report is the result of years of work following the FMCS team’s ongoing 

commitment to make a significant impact on the City’s operational carbon emissions from municipal buildings. 

Through ongoing planning, phasing, implementation, tracking, and regular updating of this Net Zero Transition 

Plan, the City of Kingston will be well positioned to make informed decisions about capital spending to optimize 

equipment renewal and decarbonization.  

 

2.5  Key Climate Change and Energy Management Concepts 

The following sections provide general summary of global and Canadian approaches to climate change, key 

energy management concepts, and barriers to decarbonization. These areas of context are explored herein to 

inform the reader and act as a point of reference for the repeated usage of terminology throughout this report. 

 

2.5.1 Global Response to Climate Change 

In response to the growing threat of climate change, the Paris Agreement was created and has been signed 

by 195 Parties (194 States plus the European Union) as of April 20241. The Paris Agreement is a legally-binding 

international treaty with the following mandate: 

“Holding the increase in the global average temperature to well below 2°C above pre-industrial levels and 

pursuing efforts to limit the temperature increase to 1.5°C above pre-industrial levels, recognizing that this 

would significantly reduce the risks and impacts of climate change[.]”2 

 

 

1 “Paris Agreement.” United Nations. https://www.un.org/en/climatechange/paris-agreement. [Accessed 1 Apr 2024.] 
2 2 Paris Agreement. Paris, FR: United Nations, 2015, p.3 

https://www.un.org/en/climatechange/paris-agreement
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Limiting the increase in global average temperature must be achieved by reducing the annual GHG emissions 

of party states. Canada signed onto the treaty in 20163. In 2021, the Government of Canada passed the 

Canadian Net-Zero Emissions Accountability Act to: 

“…enshrine in legislation Canada’s 2030 Nationally Determined Contribution under the Paris Agreement, 

which is to reduce emissions by 40-45% below 2005 levels…. It also enshrines in legislation Canada’s 

commitment to set national targets for the reduction of GHG emissions every five years with the objective 

of attaining net-zero emissions by 2050.4” 

As of 2019, buildings account for approximately 12 percent of Canada’s annual GHG emissions. Adding 

emissions from off-site generation for electricity in buildings brings the total to approximately 17 percent. Over 

85 percent of building sector emissions come from space and water heating5.  

Reaching net-zero in Canada by 2050 (federal target) requires that facility retrofits be completed at an annual 

pace of approximately 600,000 homes and 32 million sq. m of commercial property per year6.  These retrofits 

are required to end a facility’s reliance on fossil fuels and allow for renewable energy sources.  

 

As per a report from the Pembina Institute: 

“To meet climate targets, we need to eliminate carbon pollution from Canadian homes and buildings before 

mid-century by phasing out on-site combustion of fossil fuels and powering buildings with clean energy. 

Fuel switching to clean electricity (from wind, solar, and hydro) is the most scalable and market ready way 

to provide low-carbon energy to buildings. Fuel-switching should be paired with upgrades to envelope and 

ventilation systems to reduce overall energy use, improve air quality, ensure thermal comfort, and increase 

resilience to extreme weather events and earthquakes.”7 

It is apparent that if Canada is to reach its federal commitment to achieve net-zero by 2050, facility owners 

must act quickly to reduce carbon emissions. 

 

2.5.2 Industry Leaders in Canada and Ontario 

In response to pledges at a global and national level, many corporations have made their own commitments to 

reduce annual GHG emissions. These commitments are typically detailed in the company’s Environmental, 

Social, and Governance (ESG) reports or publicly stated elsewhere. Various organizations are signatories to 

 

 

3 “Chapter XXVII: ENVIRONMENT, 7.d Paris Agreement.” Treaty Collection, United Nations, 1 Apr 2024. 

https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-7-
d&chapter=27&clang=_en&_gl=1*1mfc8uf*_ga*MTE5ODIzNzI2MS4xNzEyMDA0MzI3*_ga_TK9BQL5X7Z*MTcxMjAwNDMyNy4xLjAuM
TcxMjAwNDMyNy4wLjAuMA. [Accessed 1 Apr 2024.] 
4 2030 Emissions Reduction Plan: Canada’s Next Steps for Clean Air and a Strong Economy. Gatineau, QC: Environment and Climate 

Change Canada, 2022, p.15 
5 ECCC. Ibid., p.32 
6 Kennedy, M. & Frappé-Sénéclauze, T-P. Canada’s Renovation Wave: A plan for jobs and climate. Calgary, AB: The Pembina Institute, 

2021, p.17 
7 Kennedy, M. & Frappé-Sénéclauze, T-P. Ibid., p.1 

https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-7-d&chapter=27&clang=_en&_gl=1*1mfc8uf*_ga*MTE5ODIzNzI2MS4xNzEyMDA0MzI3*_ga_TK9BQL5X7Z*MTcxMjAwNDMyNy4xLjAuMTcxMjAwNDMyNy4wLjAuMA
https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-7-d&chapter=27&clang=_en&_gl=1*1mfc8uf*_ga*MTE5ODIzNzI2MS4xNzEyMDA0MzI3*_ga_TK9BQL5X7Z*MTcxMjAwNDMyNy4xLjAuMTcxMjAwNDMyNy4wLjAuMA
https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-7-d&chapter=27&clang=_en&_gl=1*1mfc8uf*_ga*MTE5ODIzNzI2MS4xNzEyMDA0MzI3*_ga_TK9BQL5X7Z*MTcxMjAwNDMyNy4xLjAuMTcxMjAwNDMyNy4wLjAuMA
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third-party initiatives such as the World Green Building Council’s (WGBC) Net Zero Carbon Buildings 

Commitment, including private corporations and cities, such as Helsinki, Paris, New York, and Montréal8. 

Two-thirds of Canada’s largest businesses currently have net-zero targets, although both the quality of plans 

to achieve net-zero, and progress in doing so thus far, vary greatly.9 According to Net Zero Tracker, Canadian 

corporations with detailed plans and reporting mechanisms to achieve net-zero by a target date include 

Brookfield Corporation, Toronto-Dominion Bank, Enbridge, and Rogers Communications10. 

In Ontario, the net-zero commitments of a sample of municipalities can be seen in the table below. Note these 

commitments listed below reflect targets for municipal operations, not for the community. 

Table 2.1 - Carbon Commitments of Ontario Municipalities 

Municipality Interim Target Final Target 

City of Kingston11 30% GHG emissions reduction by  

2030, below 2018 levels 

Net-zero by 2040 

City of Ottawa12 N/A Net-zero by 2040 

Durham Region13 40% GHG emissions reduction by 2030, 

below 2019 levels 

100% GHG emissions reduction by  

2045, below 2019 levels 

City of Toronto14 65% GHG emissions reduction by 2030, 

below 1990 levels 

Net-zero by 2040 

City of Mississauga15 40% GHG emissions reduction by 2030, 

below 1990 levels 

80% GHG emissions reduction by  

2050, below 1990 levels 

City of London16 N/A Net-zero by 2050 

City of Hamilton17 N/A Net-zero by 2050 

City of Waterloo18 50% GHG emissions reduction by 2030, 

below 2010 levels 

Net-zero by 2050 

 

 

8 “The Net Zero Carbon Buildings Commitment,” World Green Building Council. London, UK: WGBC. 

https://worldgbc.org/thecommitment/?_sfm_signatory_type=cities. [Accessed 2 Apr 2024.] 
9 Zhang, A. & Smith, R. “Corporate commitments to net zero are at an all-time high. Who’s following through?” Canadian Climate Institute. 
Bobcaygeon, ON: CCI, 21 Jun 2023. https://climateinstitute.ca/corporate-commitments-net-zero-whos-following-through/. [Accessed 2 Apr 
2024.] 
10 “Data Explorer,” Net Zero Tracker. https://zerotracker.net/. [Accessed 2 Apr 2024.] 
11 Climate Leadership Plan Summary Report. Kingston, ON: City of Kingston, 2021, p.8 
12 “Reducing greenhouse gas emissions from City buildings,” City of Ottawa. Ottawa, ON. https://ottawa.ca/en/living-ottawa/environment-

conservation-and-climate/reducing-greenhouse-gas-emissions/buildings-and-properties/reducing-greenhouse-gas-emissions-city-
buildings. [Accessed 2 Apr 2024.] 
13 “Greening Regional Operations,” Durham Region. Whitby, ON: The Regional Municipality of Durham, 2024. 

https://www.durham.ca/en/living-here/greening-regional-operations.aspx. [Accessed 2 Apr 2024.] 
14 “TransformTO Net Zero Strategy,” Toronto. Toronto, ON: City of Toronto. https://www.toronto.ca/services-payments/water-
environment/environmentally-friendly-city-initiatives/transformto/. [Accessed 2 Apr 2024.] 
15 “Climate Change Action Plan Progress Reporting,” Mississauga. Mississauga, ON: City of Mississauga. 

https://www.mississauga.ca/projects-and-strategies/city-projects/climate-change-action-plan/. [Accessed 2 Apr 2024.] 
16 Climate Emergency Action Plan. London, ON: City of London, 2022, p.13 
17 ReCharge Hamilton: A Prosperous, Equitable, Post-Carbon City. Hamilton, ON: City of Hamilton, 2022, p.9 
18 “City of Waterloo in pursuit of Net-Zero corporate greenhouse gas emissions”. City of Waterloo. https://www.waterloo.ca/en/things-to-
do/news-and-events.aspx [Accessed May 27, 2024] 

https://worldgbc.org/thecommitment/?_sfm_signatory_type=cities
https://climateinstitute.ca/corporate-commitments-net-zero-whos-following-through/
https://zerotracker.net/
https://ottawa.ca/en/living-ottawa/environment-conservation-and-climate/reducing-greenhouse-gas-emissions/buildings-and-properties/reducing-greenhouse-gas-emissions-city-buildings
https://ottawa.ca/en/living-ottawa/environment-conservation-and-climate/reducing-greenhouse-gas-emissions/buildings-and-properties/reducing-greenhouse-gas-emissions-city-buildings
https://ottawa.ca/en/living-ottawa/environment-conservation-and-climate/reducing-greenhouse-gas-emissions/buildings-and-properties/reducing-greenhouse-gas-emissions-city-buildings
https://www.durham.ca/en/living-here/greening-regional-operations.aspx
https://www.toronto.ca/services-payments/water-environment/environmentally-friendly-city-initiatives/transformto/
https://www.toronto.ca/services-payments/water-environment/environmentally-friendly-city-initiatives/transformto/
https://www.mississauga.ca/projects-and-strategies/city-projects/climate-change-action-plan/
https://www.waterloo.ca/en/things-to-do/news-and-events.aspx
https://www.waterloo.ca/en/things-to-do/news-and-events.aspx
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This report will not address the feasibility of other regions’ emissions targets or progress to-date. Note that 

while the City of Kingston’s interim targets are smaller as a percentage than other regions’, the reference 

baseline is a more recent year.  

Due to changes in facility management, construction, and electrical grid emissions factors over time, using a 

more recent baseline year makes for a more aggressive and challenging reduction target not reflected in the 

absolute percent target. For example, the Ontario grid produced electricity with emissions of 200g CO2e/kWh 

in 1990, and 25g CO2e/kWh in 202019. Figure 2.2 shows the impact of using different baselines on emission 

targets. 

 

 

Figure 2.2 - Impact of Different Baselines on Emissions Targets 

2.5.3 Key Energy Management Concepts and Approaches 

An understanding of certain fundamental energy concepts is crucial for the consideration of systems and 

processes required to successfully decarbonize commercial facilities. This includes how a building operates, 

the systems that consume energy and generate carbon emissions, how carbon emissions are defined, as well 

as decarbonization and energy conservation measures; from identifying and quantifying these opportunities to 

constructing and verifying the savings. The following section aims to provide a summary of these concepts. 

 

 

19 “Provincial and Territorial Energy Profiles – Ontario,” CER. CER, 22 Feb 2024. https://www.cer-rec.gc.ca/en/data-analysis/energy-

markets/provincial-territorial-energy-profiles/provincial-territorial-energy-profiles-ontario.html. [Accessed 3 Apr 2024.] 
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The general approach to commercial energy management is to reduce energy use through efficiency upgrades 

and building envelope upgrades such as insulation and air sealing. Once the energy and heating loads have 

been reduced, fuel switching from fossil fuel-based systems to electric can be explored. Once systems are fully 

electrified, generating energy on- or offsite can be explored. This process is iterative and takes time, as the 

approach involves the alignment of assets reaching end-of-life to reduce the upfront capital costs of the 

upgrades.  

Commercial building operation involves all the necessary tasks to ensure a building operates smoothly, 

maintains its indoor environment for occupants, and has a well-maintained physical structure and sub-systems. 

This includes general control and operation of mechanical and electrical systems in alignment with occupant 

thermal comfort, and the maintenance and repair of system components such as electrical switches, heating 

and cooling equipment, or plumbing fixtures. 

Most systems within a building consume energy of one source or another to perform a task or change an 

environmental variable, including lighting, temperature, or airflow. As such, building operations are directly 

related to successful management of a facility’s energy consumption. Energy management entails carefully 

planning, monitoring, and improving the energy usage of buildings or sub-systems. The central goal of energy 

management is to use as little energy as possible without negatively impacting occupant comfort. 

• When monitoring energy use for a facility it is important to consider the GHG emissions generated by the 

consumption of energy sources. The industry identifies and quantifies GHG emissions within scope 1, 2, or 

3 as follows:  

• Scope 1 emissions are defined as those generated from the consumption of energy on site, such as 

combustion of fossil fuels for heating purposes or power generation, including natural gas-fired unit 

heaters or diesel generator systems.  

• Scope 2 includes emissions indirectly created from the generation of power off site, such as from a 

natural-gas power generation facility owned by the local utility or power distributor. Through the 

consumption of energy onsite by various building systems such as lighting, office equipment, production 

equipment, air compressors, or cooling systems, the owner is indirectly responsible for the scope 2 

emissions of the power generation systems.  

• Scope 3 emissions are defined as emissions that are not directly produced by an organization, but 

instead by its extended value chain. An example of these emissions with respect to the City of Kingston 

would be the emissions produced during construction of a new facility, both through construction 

equipment consuming fuels onsite and the production of building materials used to construct the facility. 

Scope 1, 2, and 3 emissions directly contribute to climate change, which refers to changes in climate and 

weather patterns caused by natural factors such as volcanic eruptions or more recently, industrialized human 

activities such as the production and consumption of fossil fuels. As referenced in Section 2.6.1 a global effort 

has been made to reduce humanity’s carbon emissions. The City of Kingston’s Net Zero Transition Plan 

focuses on Scope 1 & 2 emissions.  

Globally, organizations are quantifying and analyzing their building emissions to reduce the contribution to 

climate change. Once they have determined a baseline for annual carbon emissions, organizations begin the 

“decarbonization” process (the reduction of carbon emissions) through various methods. For existing buildings, 

the focus is often on cutting operational carbon emissions, which come from the energy used onsite, whether 

through electric systems or onsite combustion of fossil fuels for heating. 
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There are multiple industry standard strategies for building decarbonization as described below. These 

strategies are typically referred to as energy conservation or carbon reduction measures, referred to generally 

in this Net Zero Transition Plan as “measures”. These measures typically fall into one of the following general 

categories: 

1. Energy efficiency improvements which refer to actions or upgrades made to equipment or 

systems that result in reduced energy usage. Reduced energy usage will result in reduced GHG 

emissions. 

2. Electrification refers to the replacement of equipment that consumes fossil fuels with equipment 

powered by electricity. For example, the replacement of natural gas consuming heating boilers 

with electric heat pumps is considered “electrification” of heating systems. To see why this is 

effective at reducing GHG emissions, it is important to understand Ontario's power grid and 

power generation systems. In Ontario, the power grid is supplied electricity mainly from nuclear, 

hydroelectric, and natural gas stations, which are considered relatively clean energy sources.  

3. Renewable energy is generated from natural, sustainable energy sources, like the sun or wind. 

Examples include solar photovoltaic systems or wind turbines that harness the energy and create 

power without combustion of fossil fuels or associated GHG emissions. These systems are 

typically implemented on site and connected to the facility’s electrical meter. They can also be 

implemented in larger off-site installations that are connected to the electric grid.  

4. Carbon credits are used to ‘offset’ carbon emissions on site by purchasing a share in the 

“ownership” of some kind of carbon emissions reduction or renewable energy project at another 

location. These types of credits are offered by various organizations. 

Table 2.2 shows how the measure groups, described in Section 6 in greater detail, fit within these broader 

categories. The dots show how they are related on a scale from 0 (not at all related) to 3 (very related). 

Table 2.2 - Measure Group Categorization 

ID Measure Group 

Measure Category 

Energy 

Efficiency 

Improvements 

Electrification Renewable 

Energy 

Carbon 

Offsetting 

A Lighting Retrofit & Redesign ●●●    

B Mechanical Improvements ●●● ●●● ●  

C Controls Improvements ●● ●●   

D Building Envelope Improvements ●●●    

E Water Conservation ● ●   

F Renewable Energy  ●● ●●●  

G General Measures   ● ● 
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When evaluating potential building decarbonization approaches it is important to consider both the upfront 

capital expenditure as well as ongoing operational costs (e.g. for consumption of electricity in lieu of natural 

gas for heating, etc.). In addition, when comparing potential carbon reduction options it is common to use a 

ratio of the cost per tonne of carbon saved ($/tonne). 

Innovative building technologies are in development that may significantly alter the economics and performance 

of decarbonization plans. For example, electrified heating and cooling systems such as heat pumps are 

becoming more efficient and can work in significantly colder temperatures as an alternative to fossil fuels, 

historically a limitation of the technology. When considering a long-term decarbonization goal, such as targeting 

net zero emissions by the year 2040, it is highly likely that new technologies will need to be leveraged as they 

are more widely adopted. Therefore, it is important to re-evaluate the carbon reduction plan regularly to 

incorporate new technologies that help building owners and operators reduce carbon emissions. 

The implementation of carbon reduction measures varies in difficulty, from simple low-carbon emitting 

equipment replacements to what are called “deep” energy or carbon retrofits. Deep retrofits typically reduce 

facility energy consumption and/or emissions by 50% or more. These projects often involve significant 

modifications to existing systems, interior spaces, and can also interrupt operations within occupied spaces. 

The estimated construction cost and difficulty of deep retrofits can also easily be underestimated in the planning 

stages. The existing construction industry is still evolving and adopting new best practices to mitigate the risks 

associated with these types of projects. In addition, due to the complexity of modern building mechanical 

systems and large scale decarbonization projects in general, new integrated approaches to design and 

construction are also being adopted by owners to successfully implement building solutions that will more likely 

meet the desired outcomes. 

As organizations implement various measures to reduce emissions, they must also develop an approach for 

measurement and verification (M&V) to confirm the outcome. M&V is the process of confirming energy savings 

from conservation measures by collecting and analyzing data to accurately report the actual energy saved 

compared to what was projected. This can involve metering on site or modeling of energy consumption for a 

building or system before and after implementing a measure. Ultimately, establishing a rigorous M&V process 

will ensure that energy and carbon savings are reported with greater accuracy and vendors delivering the 

projects are accountable to achieve the desired outcome. FMCS follows the industry standard International 

Performance Measurement and Verification Protocol (IMPVP) and have a staff who have achieved the Certified 

Measurement and Verification Professional (CMVP) designation.  

Energy performance contracts (EPCs) are growing in popularity within organizations aiming to meet fast-

approaching carbon reduction goals. Entering into an EPC with an external provider guarantees the desired 

project outcome. There are various ways to structure these agreements, including arrangements where the 

EPC vendor provides project financing and manages the design and construction. In a similar way, some 

traditional construction contracts are also beginning to stipulate performance clauses for deep energy or carbon 

retrofits to ensure outcomes are met. This is a signal that the market is recognizing the need to be more creative 

and to “think outside the box” to meet their goals. 
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2.5.4 Barriers to Decarbonization in Kingston 

The following outlines potential barriers to decarbonization of municipal facilities in Kingston. 

Technological Barriers 

The local environment of Kingston impacts the feasibility of certain technologies that can be implemented. 

Ground source heat pumps, or geo-exchange energy systems, harness heat within the earth during colder 

months, rejecting heat into the earth in warmer months, can be used to heat and cool buildings. These systems, 

which can also be deployed in “district” configurations where larger a central system services multiple buildings, 

are extremely costly in much of the Kingston area due to the presence of hard bedrock. Drilling and trenching 

are required to install piping loops below grade that are then connected to the facility heating and cooling 

systems.   

As an alternative to the above, air-source heat pumps make use of a refrigerant to extract or reject thermal 

energy from the atmosphere. These systems can also serve multiple facilities in a central configuration. 

The local electrical grid also has various limitations. As the City shifts away from fossil-fuels, electrification of 

building systems will add load to the grid at an accelerated rate. Facilities may also require electric servicing 

upgrades to provide sufficient capacity for the new systems. The City is presently in working closely with Utilities 

Kingston to understand where servicing upgrades will be required and to support regional planning for 

accelerated load growth overall. Accurately forecasting the expected long-term demand for the region and 

timing for required infrastructure upgrades is quite complex as it is also impacted by ongoing change within the 

community, commercial development, and population growth, etc.  

Market Barriers 

The local construction market in Kingston (and beyond) may limit the feasibility of meeting the targeted 

timelines. This may be due to the market responding to increased demand following population growth and 

infrastructure investment. There may also be a limitation to the available tradespersons to work on construction 

projects as the members of this sector retire at increasing rates. Vendors only have so much capacity to take 

on work, and there may be a lagging growth to react to ongoing market changes. 

Population growth will also require additional municipal buildings to provide much-needed services and 

amenities. It will be critical for FMCS to ensure new buildings are built to high-performance standards with low 

GHG emissions. Any new building that is constructed should reflect the ongoing transition to net zero energy, 

otherwise additional planning and retrofits will be required prior to 2040 in order to meet the target.  

Financial Barriers 

The events of the COVID-19 pandemic have significantly altered the landscape of construction costing. 

Budgets for construction projects have escalated significantly over recent years and lasting effects of volatile 

equipment and material pricing is affecting the decision-making process. As such, it is highly important to 

consider budget risk when planning carbon reduction programs. In order to be efficient with available funding, 

FMCS is working to align the Asset Management Plan with this Net Zero Transition Plan to ensure that spending 

addresses both renewals and decarbonization concurrently wherever possible.  
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3.1  Building Profiles 

The list of all municipal buildings within the scope of this Net Zero Transition Plan is provided below (Table 3.1). Building types identified are 

consistent with categories identified in the Facilities Asset Management Plan (2023). For a concise overview of each building included in the plan, 

along with additional details, refer to Appendix A. 

Building Basic Info 

Name Street Address Category/Use 
Year 
Built 

113 Lower Union Street Building 113 Lower Union St 
Housing & Social Services Residence 

Building 
1960 

1211 JCB Building 1211 John Counter Blvd Office (Corporate & Emerg. Services) 1971 

1425 Midland Avenue Building 1425 Midland Avenue Administration Bldg 1975 

85 Lappan's Lane (Utilities Kingston) 85 Lappan's Ln Office (Corporate & Emerg. Services) 2015 

91 Lappan's Lane (Utilities Kingston) 91 Lappan's Ln Office, Maintenance Shop and Garage 1969 

95 Lappan's Lane (Utilities Kingston) 95 Lappan's Ln Maintenance Shop & Garage 2011 

Ambulance Station 1665 Hwy 15 Transportation / Terminal Station 1990 

Artillery Park Aquatic and Fitness Centre Building 382 Bagot St Recreation Center (Gym and Pool) 1980 

British Whig Building 310 King St E Office 1894 

Cataraqui Community Centre Building 1030 Sunnyside Rd Community Centre & Arena 1972 

Centre 70 Building 100 Days Rd Community Center & Arena 1970 

Chown Memorial Parking Garage 197 Brock St Parking Garage 1984 

Churchill Park - Office, Field House and Summer Washrooms 685 Brock Street. Park Ancillary Building 1960 

City Greenhouses Building 99 Norman Rogers Dr Greenhouse 1975 

City Hall Building 216 Ontario St Town Hall 1850 

City Hall Market Square Zamboni Building 216 Ontario St Storage building 2006 

City Park - Field House and Washrooms 33 Bagot St Field House 1965 

Compton Park - Rink Change House and Washroom 400 College St Change House/Washroom 1965 

Confederation Basin Marina Office 6 Clarence St Community Centre 1968 

Cook Brothers Building 692 Bagot St Community Centre 1967 

Creekford Garage & Workshop Building 2711 Creekford Rd Maintenance Shop/Garage 1990 
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Building Basic Info 

Name Street Address Category/Use 
Year 
Built 

Creekford Solid Waste Garage Building 2701 Creekford Rd Maintenance Shop/Storage Garage 1975 

Culligan Water Park 303 York St Pool & Aqua Park 2011 

Frontenac County Court House Building 5 Court St Courthouse 1858 

Frontenac County Land Registry Office Building 1 Court St Registry Office 1875 

Gaoler's Residence Building 150 West St Registry Office 1858 

Grand Theatre 218 Princess St Performing Arts Venue 1966 

Grass Creek Park - Change House and Summer Washrooms 2993 Hwy 2 Park Ancillary Building 2020 

Grass Creek Park - Day Camp Building 2993 C Hwy 2 Park Ancillary Building 1975 

Grass Creek Park - Maintenance Garage 2993 B Hwy 2 Park Ancillary Building 1975 

Hanson Memorial Parking Garage 105 Brock St Parking Garage 1967 

Harold Harvey Centre Building 42 Church St Community Centre & Maintenance Shop 1961 

INVISTA Centre Building 1350 Gardiners Rd Ice Rink/Community Centre 2008 

Jim Beattie Park - Concession Stand and Washrooms 900 Henderson Blvd Park Washroom 1990 

John Machin Parks Building 750 Innovation Dr Park Ancillary Building 2014 

KFPL - Calvin Park Library Branch 88 Wright Cres Library 2009 

KFPL - Central Library Branch 130 Johnson St Library 1976 

KFPL - Isabel Turner Library Branch 935 Gardiners Rd Library 1997 

KFPL - Pittsburgh Library Branch 80 Gore Rd Library 1998 

KFR Headquarters Building 500 O'Connor Dr Fire Services Building 1986 

KFR Station #1 Joyceville Building 1648 Joyceville Rd Fire Services Building 1956 

KFR Station #1 Joyceville Quonset Hut 1648 Joyceville Rd Fire Services Building 1972 

KFR Station #10 Building 127 Days Rd Fire Services Building 1954 

KFR Station #2 Building 3505 Brewers Mills Rd Fire Services Building 1984 

KFR Station #3 Building 211 Gore Rd Fire Services Building 1988 

KFR Station #4 Building 271 Brock St Fire Services Building 1965 

KFR Station #5 Building 171 Railway St Fire Services Building 1962 

KFR Station #6 Building 262 Palace Rd Fire Services Building 1974 
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Building Basic Info 

Name Street Address Category/Use 
Year 
Built 

KFR Station #7 Building 905 Woodbine Rd Fire Services Building 1978 

KFR Station #8 Building 1485 Unity Rd Fire Services Building 1995 

KFR Station #9 Building 2835 Hy 38 Fire Services Building 1996 

KFR Training Centre - Fire Training Tower 3 Terry Fox Dr Fire Services Building 2012 

KFR Training Centre - Maintenance Garage 3A Terry Fox Dr Fire Services Building 2021 

KFR Training Centre - Storage Quonset 3 Terry Fox Dr Fire Services Building 1990 

KFR Unity Road Storage Building 2117 Unity Rd Fire Services Building 1970 

Kingston (Norman Rogers) Airport - Hangar 4 1060 Len Birchall Way Airport Hangar 1940 

Kingston (Norman Rogers) Airport Operations Building 1095 Len Birchall Way 
Maintenance/Shop/ 

Operations 
1987 

Kingston (Norman Rogers) Airport Terminal 1114 Len Birchall Way Airport Terminal 1994 

Kingston Area Recycling Centre (KARC) Building 196 Lappan's Ln Recycling Centre/Maintenance Shop 1989 

Kingston East Community Centre 779 Hwy 15 Community Centre 2021 

Kingston Housing and Social Services 362 Montreal St Corporate & Emergency Services 1980 

Kingston Police Headquarters Building 705 Division St Police Station 2007 

Kingston Police Storage Building 717 Division St Storage building 2007 

Kingston Transit Driver Rest Area 1100 Princess St Transit Maintenance Facility 2006 

Kingston Transit Maintenance Centre Building 1181 John Counter Blvd Transit Maintenance Facility 1993 

Kingston Transit Storage Facility 1183 John Counter Blvd Transit Maintenance Facility 2012 

LaSalle Park - Field House 434 McEwen Dr Park Ancillary Building 1980 

Maclachlan Woodworking Museum Building 2993 Hwy 2 Museum 1986 

McBurney Park - Rink Change House and Washrooms 151 Ordnance St Change House/Washroom 1980 

Meadowcrest - Summer Washrooms 360 Kingston Mills Rd Park Washroom 2013 

Memorial Centre - Bennett Barn 303 York St Warehouse 2008 

Memorial Centre - Downey Barn 303 York St Warehouse 2008 

Memorial Centre - Ness Barn 303 York St Warehouse 2008 

Memorial Centre Building 303 York St Community Center & Arena 1962 
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Building Basic Info 

Name Street Address Category/Use 
Year 
Built 

Neighbourhood Sharing Centre Building 670 Front Rd Field House 1976 

New Fleet Maintenance Garage 703 Division St Public Works Ancillary Building 2021 

Polson Park - Field House and Summer Washrooms 185 Robert Wallace Dr Park Washroom 1980 

Portsmouth Olympic Harbour Building 53 Yonge St Community Centre 1976 

Portsmouth Town Hall Building 632 King St West Museum 1865 

Public Works Forestry Garage Building 1643 Hwy 15 Maintenance Shop/Garage 1965 

Public Works St. Lawrence Business Park Sand Storage Building 875 Innovation Dr Public Works Ancillary Building 2015 

Public Works Staff and Operations Building 701 Division St Office 2013 

Public Works Storage Building 157 Railway St Maintenance Shop/Garage 1958 

PumpHouse Museum 23 Ontario St Museum 1850 

Richardson Beach House 2 Emily St Change House/Washroom 1960 

Rideau Heights Community Centre and Library 85 Maccauley St Community Centre 2017 

Rideaucrest Home Building 175 Rideau St Seniors Residence/Care Facility 1993 

Robert Bruce Memorial Parking Garage 266 Bagot St Parking Garage 1966 

Rodden Park - Calvin House 266 Bagot St Town Hall/Museum 1890 

Rodden Park Barn Building 111 Norman Rogers Dr Park Ancillary Building 1875 

Ronald Lavallee Memorial Kiwanis Park -  

Wading Pool Mechanical Building 
53 Fourth Ave Park Ancillary Building 1975 

Rotary Park - Summer Washrooms 1280 Cloverdale Dr Park Washroom 1975 

Shannon Park - Washrooms and Splash Pad Mechanical Building 199 Wilson St Park Ancillary Building 2007 

Slush Puppie Place (formerly Leon's Centre) 1 Tragically Hip Way Arena/Stadium 2008 

Tett Centre for Creativity and Learning 370 King St Community Services 1840 

Victoria Park - Comfort Station and Ice Rink Storage 487 Brock St Field House 1987 

Victoria Park - Hose Room 487 Brock St Park Ancillary Building 1960 

Visitor Information Centre Building 209 Ontario St Tourist Office/Public Bldg. 1850 

Woodbine Park - Concession, Washrooms and Office 1180 Woodbine Rd Field House 1984 

Woodbine Park - Garage and Workshop 1180 Woodbine Rd Maintenance Shop/Garage 2005 
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4.1  Project Objectives and Priorities 

As noted in Section 2, this Net Zero Transition Plan (NZTP) has been developed as a tool to support the 

achievement of the City’s carbon reduction targets for municipal facilities. As municipalities across Ontario 

move to follow through on carbon reduction goals, the creation of detailed implementation plans will be of high 

importance for several reasons: 

• The climate change milestone dates of 2030 and 2040 are quickly approaching, and there is now an 

urgent need to translate high-level goals into meaningful and achievable actions demonstrating real 

progress. 

• Retrofit measures will likely require significant capital expenditure, and transition plans serve as an 

opportunity to establish the realistic level of investment that will be needed. 

• Subsequent phases of the transition plan will be informed by early undertakings (the transition to net 

zero will involve an iterative approach). 

An effective decarbonization plan is based on pertinent data, considers relevant scenarios, establishes well-

scoped measures, and aligns with high-level goals and traditional asset management (renewal) plans. The 

following section outlines the methodology taken for this NZTP and how this results in a well-calibrated plan. 

 

4.2  Approach 

4.2.1 Data Gathering & Database Input 

Following the release of the Climate Leadership Plan, Modern Niagara was engaged to provide energy 

management services within existing municipal facilities, which included: 

• Reviewing background information including drawings, specifications, operations and maintenance 

manuals, and utilities data. 

• Interviews with key personnel involved with operations and maintenance. 

• Conducting onsite energy auditing of 61 facilities to verify the existing conditions, following the 

methodology for ASHRAE Level 2 – Energy Survey and Analysis. 

• For the sites not captured by the onsite energy auditing process, Modern Niagara evaluated the 

potential emissions reduction impact and cost of three energy conservation measures: LED lighting 

retrofits, electric resistive heating, and solar PV installation. 

• Retro-commissioning (RCx) various building systems including detailed onsite testing, verification, and 

calibration of all mechanical equipment and controls. 

• Creating a database of applicable data. 

• Developing building energy performance simulations and models. 

Upon joining the project in late 2023, MCW Consultants Ltd., in collaboration with Modern Niagara, categorized 

and grouped energy and carbon reduction opportunities using a proprietary Project Management Database 

(PMDb) software application. Data gathered more recently, such as information from RCx work in early 2024 

and additional information on sites that did not receive ASHRAE Level 2 auditing, was also imported into the 

PMDb. As will be expanded upon in Section 4.2.3, pertinent information relating to required electrical upgrades 

was established through consultation with Utilities Kingston and Hydro One. 
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4.2.2 Measures & Scenario Development 

During Stage 2 of the project, Modern Niagara created a set of 99 energy and carbon reduction measures with 

estimated costs as well as various metrics related to savings and impact on emissions. Measures are grouped 

into the following categories for the purposes of this plan: 

1. Lighting Retrofit & Redesign 

2. Mechanical Improvements 

3. Controls Improvements 

4. Building Envelope Improvements 

5. Water Conservation 

6. Renewable Energy 

7. General Measures 

8. Electrical Service Upgrades 

The development of the scenarios was shaped by four potential carbon reduction targets provided by the City: 

• 30% reduction by 2030 

• 60% reduction by 2040 

• 80% reduction by 2040 

• 100% reduction by 2040 

Note that these reductions have been measured against a 2018 emissions baseline, with adjustments where 

2018 data was missing or significantly unusual in comparison with surrounding years. 

 

4.2.3 Electrical Infrastructure Feasibility Assessment 

Given the anticipated increase in electrical demand associated with these carbon reduction scenarios, it was 

necessary to evaluate the present electrical capacity available at each property to address the overall feasibility 

of recommended measures. To this end, the project team examined the City’s historical utility bills and reviewed 

equipment on site to determine the existing peak loads. Utilities Kingston or Hydro One, depending on 

jurisdiction for the location were provided with the existing and proposed peak loads for all relevant scenarios. 

Based on their review, Utilities Kingston and Hydro One provided the project team with the current electrical 

capacity (including transformer size) on a property-by-property basis, as well as details regarding what would 

be required to upgrade existing capacity as a result of a potential increase in City facilities’ electrical demand. 

This feedback also helped to identify the following:  

• Where electrification would be feasible. 

• Where opportunities to expand electrical capacity are limited. 

• Timing of potential electrical infrastructure upgrades. 

• Utility- and building-side costs associated with the electrical infrastructure upgrades. 
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4.2.4 Decarbonization Program Decision-Making Criteria 

The following considerations have been prioritized for the placement of specific measures in the different 

scenarios: 

• Cost per tonne of GHG emissions reduction: No- and low-cost measures have been emphasized as 

much as possible across all scenarios. Measures that require significant capital investment have been 

included where they are projected to result in significant emissions reduction. 

• Scalability: Measures that require a relatively light intervention and have applicability across the 

portfolio (such as lighting retrofits) were emphasized. This allows for potential economies of scale and 

ease of planning. 

• Attributed funds: Some properties have funds forecasted to be allocated to certain measures (e.g. 

major equipment renewals, etc.), subject to budget approvals. The scenarios have been aligned with 

these budget forecast allocations by ensuring the measures are included and that implementation 

timing is suitable. For example, where funds are allocated to specific properties and/or measures by 

2030, those measures will be prioritized in the 2030 scenario. 

• End-of-life alignment: As much as possible, the incorporation of equipment upgrades is intended to 

align with the end-of-life of the equipment being replaced. This maximizes the useful life of the existing 

equipment, minimizes the life-cycle cost by avoiding premature upgrades, and delays the addition of 

the embodied carbon of the new equipment (even though embodied carbon is not the focus of this 

Plan). 

Note that RCx work already undertaken by Modern Niagara is included as a measure and in the projected 

carbon reduction numbers, as these activities took place after the 2018 baseline year. 

The fast-approaching nature of the 2030 deadline requires a focused effort to achieve the 30% reduction target. 

11 properties have been identified as being high-priority and feature major capital upgrade measures in the 

2030 scenario, either because they have funding already allocated to certain measures, they are significant 

emitters, or their systems are approaching end-of-life and would require replacement in a business-as-usual 

scenario. However, the 2030 scenario does seven other buildings beyond these initial 11. 

Certain measures have not been prioritized for inclusion in the 2030 scenario and lower percentage reduction 

by 2040 scenarios. These measures, including geothermal integration and renewable natural gas (RNG) 

integration, have been excluded because of concerns regarding suitability and capital costs. 

4.2.5 Workshop Process & City Stakeholder Engagement 

Stakeholder engagement was important to the development of the four scenarios. The process of developing 

the Net Zero Transition Plan involved Modern Niagara and MCW Consultants Ltd. hosting two workshops with 

key employees from the City of Kingston’s Facilities Management & Construction Services team. The first 

workshop (November 2023) provided an overview of the project and its objectives and scope, while seeking 

contextual feedback on properties, budgeting, and the City’s experience with measures to help shape the 

decarbonisation planning process. The second workshop (February 2024), following the delivery of the 60% 

draft report, featured a deep dive on priority properties and the 2030 scenario. Subsequent meetings were 

focused on fine-tuning and final recommendations for the 100% report. 

The City’s feedback on this project was necessary to ensure overall alignment with City goals, budgets, and 

priorities while also providing relevant input regarding the recent experience with certain measures. For 
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example, the City provided feedback on the efficacy of BAS control adjustments. As a result, certain BAS 

control-related measures were revised to provide more conservative estimates for the potential carbon 

reduction impact.  

4.2.6 Future Updates to Net Zero Transition Plan 

This Net Zero Transition Plan is intended to be a living document that will be updated by the City at a regular 

frequency. Ideally, the Plan will be updated at least every five years to ensure it aligns with relevant municipal 

policies and goals. As the Plan is updated on a consistent basis, it will be informed by past performance, and 

in turn will drive the City’s future decarbonisation efforts. This work can also be undertaken along with updates 

to the mandatory (O. Reg 25/23) Energy Conservation and Demand Management Plan, which must be 

published every 5 years. 

This current iteration of the Plan provides the greatest level of detail for decarbonisation towards the 2030 

scenario. As measures contributing to the 2030 goal are completed, new budget allocations are made, new 

buildings are constructed, and existing building performance results are analyzed, new iterations of this Plan 

focusing in greater detail on years post-2030 will need to be developed on a regular frequency. This will ensure 

that the Plan is highlighting the correct systems and priorities, supporting effective budget allocation, and 

helping the City move closer toward the final target. 
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5.1  Utility Analysis 

In order to implement the project methodology as laid out in Section 4, the project team required an accurate 

baseline against which carbon reduction could be measured. This involved aggregating building utility data 

from FMCS’s AssetPlanner system, leveraging the energy models used in the energy management program, 

and forecasting relevant emissions factors to accurately account for reductions. 

During the energy management program, baseline utility consumption was established taking the best 

representation of current building operations from the four (4) most recent calendar years. Based on the year 

the building was assessed, this four (4) year period typically falls between 2017 and 2024. Ideally the baseline 

period was an average of as large a period as possible while avoiding anomalous consumption trends that 

could not be tied to weather or typical building operations. 

Given the significant impact the COVID-19 pandemic had on building operations, the years 2020 and 2021 

typically saw a dramatic decrease in energy consumption. Thus, with a few exceptions, these years were 

generally avoided for calculating the individual facility energy baselines. 

Emission Factors 

Building emissions are generally determined by first establishing the correct utility baseline and then by 

calculating GHG quantities using relevant emissions factors. Each individual energy source used within a 

building has a different emission factor. The emissions factor is the relative quantity of greenhouse gas 

emissions generated from consumption per unit of energy. Typically, sites will be provided energy via grid 

electricity and a heating fuel – most commonly natural gas. For electricity, GHG emissions are presented in 

terms of tonnes of carbon dioxide equivalents per megawatt-hour of energy (tCO2e/MWh), while natural gas is 

measured per cubic meter (m3) of fuel. 

Generally, greenhouse gas emissions are tracked in terms of tonnes of carbon dioxide equivalents (tCO2e) for 

simplicity. Different greenhouse gas (GHG) emissions contribute to climate change to varying degrees. The 

GHG impact of a particular chemical compound is typically measured in global warming potential (GWP). GWP 

is a per unit measure of a substance’s contribution to global warming over a given period of time, typically 

expressed relative to the effect of carbon dioxide (Co2). By definition CO2 has a GWP of one1. A formal 

definition of GWP is as follows: 

“An index developed to provide a simplified means of describing the relative ability of a chemical compound to affect 

radiative forcing, if emitted to the atmosphere, over its lifetime in the atmosphere, and thereby to affect the global 

climate. Radiative forcing reflects the factors that affect the balance between the energy absorbed by the earth and 

the energy emitted by it in the form of longwave infrared radiation. GWP is defined on a mass basis relative to CO2. 

The GWP for a compound must be calculated up to a particular integrated time horizon, for example, 20, 100, or 

500 years. The time horizon most widely accepted is 100 years (GWP100).”2 

The GWP of various substances that must be consumed to provide energy can be combined to determine a 

utility’s emission factor (EF). This is usually stated as a measure of tons of CO2 equivalent per unit of energy. 

 

 

1 IPCC, 2021: Annex VII: Glossary [Matthews, J.B.R., V. Möller, R. van Diemen, et al (eds.)]. In Climate Change 2021: The Physical 

Science Basis. Contribution of Working Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change 
[Masson-Delmotte, V., P. Zhai, et al (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, p.2232 
2 ASHRAE. ASHRAE Pocket Guide for Air Conditioning, Heating, Ventilation, Refrigeration. 10th ed. Peachtree Corners, GA: Mark S. 

Owen, 2022, p.274 
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As an example, 1 MWh of electricity from an electrical grid powered by coal would have a much higher EF than 

1 MWh of electricity from a grid where the electricity is generated by hydropower. One formal definition of an 

EF is: 

“An emissions factor is a representative value that attempts to relate the quantity of a pollutant released into the 

atmosphere with an activity associated with the release of that pollutant. These factors are usually expressed as the weight 

of pollutant divided by a unit weight, volume, distance, or duration of the activity emitting the pollutant (e.g., kilograms of 

particulate emitted per megagram of coal burned.) Such factors facilitate estimation of emissions from various sources of 

air pollution. In most cases, these factors are simply averages of all available data of acceptable quality, and are generally 

assumed to be representative of long-term averages for all facilities in the source category (i.e., a population average).”3  

Emissions factors for the following energy sources are derived as follows: 

Table 5.1 - Emissions Factors 

Energy Source  Reference Emission Factor 

Electricity (Ontario grid) The Atmospheric Fund (TAF), 2018 Ontario4 31 gCO2e/kWh 

Natural gas Canada Green Building Council (CaGBC)5 1888 gCO2e/m3 

Propane National Inventory Report 1990-20166 1544 gCO2e/L 

Heating oil #2 National Inventory Report 1990-2016 2977 gCO2e/L 

 

To accurately forecast the performance of this Net Zero Transition Plan, forward looking emissions factors for 

Ontario’s Electricity Grid were used, sourced from The Atmospheric Fund7. 

Table 5.2 - Electricity Emission Factors by Year 

Year Elec. Emission Factor 
(tCO2e/MWh) 

Year Elec. Emission Factor 
(tCO2e/MWh) 

Year Elec. Emission Factor 
(tCO2e/MWh) 

2022 0.045 2029 0.081 2036 0.086 

2023 0.070 2030 0.086 2037 0.094 

2024 0.067 2031 0.094 2038 0.094 

2025 0.091 2032 0.086 2039 0.101 

2026 0.087 2033 0.084 2040 0.098 

2027 0.082 2034 0.086 2041 0.094 

2028 0.088 2035 0.083 2042 0.101 

 

 

3 3 “Basic Information of Air Emissions Factors and Quantification.” US EPA, 30 Nov 2023. https://www.epa.gov/air-emissions-factors-and-

quantification/basic-information-air-emissions-factors-and-quantification. [Accessed 1 Apr 2024.] 
4 Sotes, J. A Clearer View of Ontario’s Emissions: Updated electricity factors and guidelines. Toronto, ON: The Atmospheric Fund, 2021, 

p.11 
5 “Emissions Factors.” Zero Carbon Building – Performance v2 Workbook. Ottawa, ON: CaGBC, 10 Mar 2020 
6 National Inventory Report 1990-2016: Greenhouse Gas Sources and Sinks in Canada. Gatineau, QC: Environment and Climate Change 

Canada, 2017, pp.211-212 
7 Sotes, J. Ibid, p.21 

https://www.epa.gov/air-emissions-factors-and-quantification/basic-information-air-emissions-factors-and-quantification
https://www.epa.gov/air-emissions-factors-and-quantification/basic-information-air-emissions-factors-and-quantification
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The increasing emissions factors are explained by TAF: 

“There is an expected increase in natural gas electricity generation over the next 20 years in the province, which 

is the reason for the increase…. Emissions are forecasted to gradually increase from 5.4 MT CO2eq in 2020 to 

14.2MT CO2eq in 2040. The forecasted emissions factor will help to avoid underestimating the effects of 

interventions in the future, since any increase or reduction in consumption will have a progressively bigger 

impact.”8 

5.2  Baseline Adjustment 

As previously stated, the updated Climate Leadership Plan target calls for a 30% reduction in GHG emissions 

from the 2018 Baseline by the year 2030, and 100% reduction in GHG emissions by the year 2040. For 2030, 

the target reduction volume calculates to a reduction of 2,090 tonnes CO2e, or 30% of 6,968 tonnes CO2e in 

2018 (pre-adjustment). 

Therefore, if the 2030 target is achieved, the City’s municipal buildings would be emitting a combined total of 

4,878 tonnes CO2e. It is highly important to recognize that this 30% reduction from 2018 levels is a static target, 

that does not account for changes in portfolio growth, increased occupancy, new levels of service, or building 

operation and management. Given these dynamics, it is difficult to establish a relevant interim target value. 

This Net Zero Transition Plan accounted for this by using a baseline adjustment in the modelling. 

5.2.1 Municipal Building Portfolio Growth 

It was determined that five (5) buildings were constructed and added to the City’s portfolio since 2018, 

accounting for approximately 320 tonnes of GHG emissions. These emissions were included in the current Net 

Zero Transition Plan as additional emissions reduction volume to meet the 2018 static targets. These buildings 

are as follows (including baseline year that data is pulled from): 

• KFPL - Main Branch Building (Data from 2019-2020) 

• Rideau Heights Community Centre (Data from 2018-2019) 

• Kingston East Community Centre (Data from 2022) 

• KFR Training Centre – Maintenance Garage (Data from 2022) 

• Public Works New Fleet Maintenance Garage (Data from 2023) 

Data years for these buildings were selected based on the earliest post-occupancy availability of complete, 

comprehensive information. 

5.2.2 Building Performance Modelling  

Stages 1 and 2 of the energy management program did not consistently calibrate building performance against 

2018 utility data. The main reasons for this were: 

• In many circumstances, baseline years were discounted due to poor correlation with weather patterns, and 

to account for the latest operational capacity of the facility in focus. 

 

 

8 Sotes, J. Ibid, p.20 
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• In the final year of Stages 1 and 2 during 2023-2024, utility data covered the most recent four-year period 

between 2019 and 2022 to represent the most recent operations.  

Therefore, to account for this discrepancy between the static target and the dynamic operational conditions, 

the baselines of all facilities existing since 2018 were scrutinized and adjusted.  

Using a pragmatic approach, the modelled performance values sourced from the energy management program 

Stage 1 and 2 activities was only adjusted when beyond ±5% of the 2018 utility baseline data. Otherwise, the 

2018 baseline was used to represent current building performance. For reference, all baseline adjustments are 

documented within Appendix J. 

5.3  Determining the Adjusted GHG Emissions Baseline 

By accounting for new buildings and correcting outlier performance baselines, a more accurate GHG reduction 

volume was determined for the Net Zero Transition Plan. 

As a result of the baseline adjustment, the 2024 emissions baseline for the buildings within the FMCS portfolio 

was identified as 7,218 tonnes CO2e, an additional 250 tonnes CO2e vs. the 2018 baseline. Therefore, to 

ensure the static reduction target of 4,878 tonnes is reached, the Net Zero Transition Plan must identify a path 

to eliminate 2,340 tonnes CO2e by the year 2030, and 7,218 tonnes CO2e by the year 2040. Note that the 

adjusted baseline is relevant as of 2024 and will not include the addition of new buildings or operational 

adjustments incorporated at a future date. As the FMCS portfolio sees new buildings come online, the 

measurement boundary should be extended to incorporate the baseline energy usage (and subsequently 

emissions) for these buildings and captured into overall scenario baselines. Development of baseline energy 

models for any new buildings should adhere to the IPMVP guidelines9. Baseline energy and emissions of any 

demolished buildings should likewise be deducted from the overall scenario baselines. 

The table below summarizes the key GHG emissions targets as identified through the baseline adjustment. 

Table 5.3 - GHG Emissions Targets with Adjusted Baseline 

GHG Emissions 
Scenario 

Initial Annual  
GHG Emissions (t CO2e) 

Adjusted Annual  
GHG Emissions (t CO2e) 

Notes 

2018 Baseline 6,968 7,218 -- 

30% Emissions Reduction 

Target 
4,878 4,878 -- 

100% Emissions Reduction 

Target 
0 0 -- 

30% Reduction Volume 2,090 2,340 (+250) 
32.29% reduction from 

adjusted baseline 

100% Reduction Volume 6,968 7,218 (+250) -- 

 

 

 

9 Efficiency Valuation Organization. IPMVP Application Guide on Non-Routine Events & Adjustments. Lia Webster, 2020. 
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6.1 Summary and Measure Groups 

This section outlines relevant energy conservation and GHG reduction measures that have been incorporated 

into the scenarios. Note that RCx work completed prior to the development of this Plan is included within various 

groups outlined below. Please see Appendix B for a full list of measures. 

Measures have been grouped according to general scope of work for organizational purposes. See summary 

tables below which outline various group and measure definitions. 

Measures Summary Table 

The below table summarizes the Measures proposed for the Municipal Buildings at the City of Kingston.  

Table 6.1 - Measure Group Descriptions 

Measure Group Measure Title 

A Lighting Retrofit & Redesign 

B Mechanical Improvements 

C Controls Improvements 

D Building Envelope Improvements 

E Water Conservation 

F Renewable Energy 

G General Measures 

 

Please note that Measure J (electrical service upgrades at Utility/Building to support additional electrical peak 

load requirements) is not included in the table above as an Energy Conservation Measure. 
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6.2 Measure Descriptions 

Measure Group A: Lighting Retrofit & Redesign 

Measure Group: A 

Group Name: Lighting Retrofit & Redesign  

Group Description: Retrofit of existing luminaires and lighting controls with new energy efficient 

technology (LED). These measures target energy and emissions savings 

while maintaining or improving indoor and exterior lighting conditions for 

occupants and visitors. 

List of Measures 

Table 6.2 - List of Measures, Group A 

Measure 
ID 

Measure  
Name 

Description 

A01 Lighting Retrofit & Design  Full scale lighting and design/re-design. 

A02 Low-Cost Lighting Upgrade  Small scale or minimal retrofit. 

A03 LED Lighting Upgrade  Full scale LED replacement. 

A04 RCx Lighting  Recommissioning of existing lighting system. 

A05 Lighting Control Sensor(s)  Installation of lighting control sensors for more efficient operation. 
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Measure Group B: Mechanical Improvements 

Measure Group: B 

Group Name: Mechanical Improvements  

Group Description: Retrofit or upgrade of existing mechanical systems, including heating, 

ventilating, and air conditioning (HVAC) appliances and fixtures. These 

measures target energy and emissions reduction while maintaining or 

improving occupant comfort. 

List of Measures 

Table 6.3 - List of Measures, Group B 

Measure 
ID 

Measure Name Description 

B02 Boiler (Heat Pump) Upgrades  Replace gas-fired boilers with electric heat pumps. 

B03 Dehumidifier Upgrade Replace gas-fired dehumidifier with electric unit. 

B04 Heating Systems - Repairs & 

Maintenance 

Routine repairs to existing heating system units.  

B05 DHW System Upgrades to domestic (DHW) system. 

B06 Dehumidifier - Repairs & 

Maintenance 

Routine repairs to existing dehumidifier. 

B07 MUA Upgrade Replace make-up air (MUA) with high-efficiency units. 

B08 MUA - Repairs/Maintenance Routine repairs to existing MUA. 

B09 AHU Upgrade Replace air-handling unit (AHU) with high-efficiency unit.  

B10 AHU - Repairs/Maintenance Repairs to existing AHU. 

B11 RTU Upgrade Replacement of rooftop unit (RTU) with high efficiency 

unit 

B12 RTU - Repairs/Maintenance RTU repairs or maintenance activities. 

B13 VAV Upgrade Upgrade existing system with variable air volume (VAV) 

unit. 

B14 VAV - Repairs/Maintenance Routine repairs to existing VAV system. 

B15 HRV - Upgrade & Controls Install heat recovery ventilator (HRV) with controls. 

B16 HRV - Repairs/Maintenance Repair existing HRV. 

B17 Terminal Unit Heaters Upgrade Replace gas-fired unit heaters with electric unit heaters. 



6 Measure Descriptions 

Page 

6.4 

City of Kingston Municipal Buildings Net Zero Transition Plan 
MCW#: 23136 
Confidential  September 2024  Final Report  

 

Table 6.3 - List of Measures, Group B 

Measure 
ID 

Measure Name Description 

B18 Terminal Unit Heaters - 

Repairs/Maintenance 

Repair existing terminal unit heaters. 

B19 Condenser - Repairs & Maintenance Repair existing condensers. 

B20 Pump Optimization Repair and optimize existing pump. 

B21 Pump - Repairs/Maintenance Repair existing pump. 

B22 Chiller &/or Cooling Tower - Repairs 

/ Maintenance 

Routine maintenance on existing chiller and cooling 

tower. 

B23 Chiller &/ Cooling Tower Upgrade Replace chiller and cooling tower with high efficiency unit. 

B24 Air Balancing Perform air balancing on ventilation equipment. 

B25 Air Compressor - Maintenance & 

Repairs 

Routine air compressor repairs. 

B26 Air Compressor Upgrade Upgrade air compressor to high-efficiency unit. 

B27 Air / Water-Source Heat Pump 

Conversion 

Install air-to-water heat pumps. 

B28 Ground Source Heat Pump / 

Geothermal - DHW Integration 

Install geothermal heat pumps and integrate with 

domestic hot water system. 

B29 Air Curtain Installation Install new air curtains. 

B30 Ice-Plant / Refrigeration Plant 

System - Upgrade 

Upgrade ice-plant with higher efficiency units. 

B31 Ice Rink Quality Optimization Install REALice or equivalent unit. 

B32 Ice-plant - Repairs/Maintenance Routine repairs to ice-plant. 

B33 Heat Recovery Integration Integrate heat recovery with existing system. 

B34 Solar Duct Installation Install solar heating duct. 

B35 Heat Pump - Repairs/Maintenance Repair existing heat pumps. 

B36 Radiant Heater Upgrade / Retrofit Replace radiant heater with high efficiency unit. 

B38 Exhaust Fans Upgrade / Retrofit Replace exhaust fan with higher efficiency unit. 

B39 Exhaust Fans - Repairs/Maintenance Routine repairs for existing exhaust fans. 

B40 Supply Air Fan - 

Repairs/Maintenance 

Routine repairs for existing supply air fans. 

B41 Return Air Fan - 

Repairs/Maintenance 

Routine repairs for existing return air fans. 
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Table 6.3 - List of Measures, Group B 

Measure 
ID 

Measure Name Description 

B42 Heat Recovery Chiller Installation 

(Ice-Plant) 

Upgrade existing chiller with heat-recovery unit. 

B43 HVAC - Sequencing & Controls 

Review  

Optimization of HVAC controls. 

B44 Humidifier - Upgrade / Repair Repair existing humidifier. 

B45 HVAC - Motor (& Belt) Systems 

Maintenance / Repair 

Replace motors and belts on HVAC equipment.  

B46 AC Retrofit / Repairs Routine repairs to air conditioning equipment. 

B47 Htg. / Clg. Coil Repairs / Upgrades Routine repairs to existing heating/cooling coils.  

B48 Glycol Systems Upgrade Upgrade / Repair to Glycol heat recovery system.  

B49 Heat Exchanger Upgrade / Repairs Upgrade / Repair Heat Exchanger equipment within 

HVAC systems (cooling or heating processes).   

B50 Simulated Mechanical Systems 

Upgrade (RCx) 

Based on the required major repairs identified (RCx), a 

baseline adjustment figure establishes normal equipment 

operation for each facility.  

B51 HVAC Maintenance (Unit Cleaning / 

Filter Replacement) 

Routine cleaning and maintenance of units. 

B52 Heat Pump Upgrade (& Loop - if 

applicable)  

Replace existing system with heat pumps. 

B53 Ventilation Systems Repairs / 

Maintenance 

Routine repairs to ventilation system. 

B54 DHW Boiler System Upgrade / 

Repair 

Replace DHW boiler with high efficiency unit. 

B55 HVAC - Motor Upgrade Replace motors. 

B56 Diagnose & Repair Humidifier Detailed repair to humidifier. 
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Measure Group C: Controls Improvements 

Measure Group: C 

Group Name: Controls Improvements  

Group Description: Retrofit, modification, or installation of new building automation or control 

systems. These measures target energy and emissions savings by improving 

the scheduling, set points, staging, or sequencing of equipment and systems 

operating as part of a building. 

List of Measures 

Table 6.4 - List of Measures, Group C 

Measure 
ID 

Measure Name Description 

C02 Smart Thermostat Installation  Install programmable thermostats. 

C03 Smart Power Bars  Install power bars that reduce drawn power. 

C04 Building Automation System (BAS) 

Installation 

Install a new building automation system (BAS) for 

improved building control. 

C05 Occupancy Controls Installation  Control HVAC units based on occupancy. 

C06 VFD Integration  Add variable frequency drive (VFD) to existing system. 

C07 VFD Programming/ Optimization  Program VFD to minimize motor energy consumption. 

C08 BAS Sensor/Hardware Installation & 

Calibration 

 Add a sensor to BAS. 

C09 BAS - Sequence & Controls Review  Optimize existing BAS controls. 

C10 Building Automation System (BAS) 

Schedule Settings 

Change existing BAS schedule based on facility 

operation. 

C11 Building Automation System (BAS) 

Temperature Settings 

Change existing BAS temperature setpoints to reduce 

energy consumption. 

C12 Building Automation System (BAS) 

Temperature & Schedule Settings 

Change existing BAS schedule and temperature 

setpoints to reduce energy consumption. 

  



6 Measure Descriptions 

Page 

6.7 

City of Kingston Municipal Buildings Net Zero Transition Plan 
MCW#: 23136 
Confidential  September 2024  Final Report  

 

Measure Group D: Building Envelope Improvements 

Measure Group: D 

Group Name: Building Envelope Improvements  

Group Description: Retrofit, modification, or upgrade of components of a building shell including 

windows, cladding, or insulation to improve air/water tightness and thermal 

efficiency. These measures target energy and emissions savings by reducing 

the heating and cooling loads on mechanical equipment, while enhancing 

aesthetics and thermal comfort for the occupants and visitors. 

List of Measures 

Table 6.5 - List of Measures, Group D 

Measure 
ID 

Measure Name Description 

D02 Low-Emissivity Ceiling Coating 

Installation 

Install new ceiling coating on roof to reflect sunlight and 

minimize heat gain. 

D03 Window & Door Seal Repairs - 

Exterior 

Re-seal windows and doors from exterior to tighten 

envelope. 

D04 Window & Door Seal Repairs - 

Interior 

Re-seal windows and doors from interior to tighten envelope. 

D05 Roof Upgrades Repair or replace roofing system. 

D06 Utility/Sub Meter Integration Add meter for additional energy monitoring. 

D07 Building Envelope General repairs to building envelope. 
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Measure Group E: Water Conservation 

Measure Group: E 

Group Name: Water Conservation  

Group Description: Retrofit or modification or existing water systems to reduce water waste 

and improve energy performance of hydronic systems (use of water as  

a heating fluid). 

List of Measures 

Table 6.6 - List of Measures, Group E 

Measure 
ID 

Measure  
Name 

Description 

E02 Water Balancing  Balance hydronic systems for improved efficiency. 

E03 Domestic Water Appliances  Replace domestic water appliances such as taps or toilets. 
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Measure Group F: Renewable Energy 

Measure Group: F 

Group Name: Renewable Energy  

Group Description: Installation, integration, or upgrade of renewable energy systems. Renewable 

energy systems will provide electricity to the facility and local utility, or they 

will provide heating and/or cooling by integration into existing or new 

mechanical systems (including geothermal). These measures generate 

renewable energy or allow for heat transfer to deliver energy and emissions 

savings for the building. 

List of Measures 

Table 6.7 - List of Measures, Group F 

Measure 
ID 

Measure Name Description 

F01 Renewable Energy  Incorporate renewable energy into facility consumption. 

F02 Geothermal Integration  Integrate geothermal heating and cooling. 

F03 Rooftop / Ground-mount Solar PV 

Installation 

 Install solar photovoltaic (PV) system on roof or ground 

to generate electricity for facility. 

F04 Renewable Natural Gas (RNG) 

Integration 

 Purchase renewable natural gas (RNG). 

F05 Solar Wall Installation  Install wall-mounted ducts to capture natural heat. 

F06 Carport / Parking Rooftop Solar PV 

Installation 

 Install solar PV in parking lot to generate electricity for 

facility. 

F07 Solar PV System (RCx / Repairs)  Repair existing solar PV system. 
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Measure Group G: General Measures 

Measure Group: G 

Group Name: General Measures  

Group Description: These items were typically identified as part of the retro-commissioning 

program as no/low-cost measures to improve energy efficiency of various 

building systems. 

List of Measures 

Table 6.8 - List of Measures, Group G 

Measure 
ID 

Measure Name Description 

G02 Miscellaneous Plug Loads Improve efficiency of plug loads. 

G03 Automated Blinds Automatically close and open blinds to optimize sunlight. 

G04 Pool Cover 
Install a cover on the pool to trap heat and minimize 

evaporation. 

G05 
Pool Hardware Controls 

Integration (i.e. Sensors) 
 Upgrade pool controls. 

G06 Pool Operation & Scheduling   Optimize pool scheduling and operation. 

G07 Resolved Issues (RCx) 
 Measures that have already been resolved through retro-

commissioning. 

G08 Projects In-Progress 
 Measures that are in-progress as part of retro-

commissioning. 

G09 Other Repairs (RCx)  Miscellaneous repairs. 

G10 
Pressure Washer Systems 

(Upgrade / Repair) 
 Repair or upgrade existing pressure washer. 

G11 
Hydronic Piping Insulation / 

Repairs 
 Repair or install piping insulation. 

G12 
HVAC - Duct Sealing & Insulation 

Repairs 
 Repair duct sealing or insulation to reduce heat loss. 

G13 Virtual Power Purchase Agreement 

A type of contract that allows consumers or commercial 

entities, to form an agreement with a specific energy 

generating unit. 
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Measure Group J: Electrical Upgrade Measures 

Measure Group: J 

Group Name: Electrical Upgrade Measures 

Group Description: Electrical service upgrade at utility/building to support additional electrical 

peak load requirements. 

List of Measures 

Table 6.9 - List of Measures, Group J 

Measure 
ID 

Measure 
Name 

Description 

J01 
Utility/LDC Electrical Service 

Upgrade  

Upgrades to capacity of electrical infrastructure to meet the 

increased demands of electrified building systems - 

implemented on the utility side by the Local Distribution 

Company (LDC). 

J02 
Building Electrical Service 

Upgrade   

Upgrades to capacity of electrical infrastructure to meet the 

increased demands of electrified building systems – 

implemented on the building side by owner. 
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7.1 Summary of Scope 

An assessment of the City’s existing electrical infrastructure within municipal facilities was undertaken to 

evaluate the existing condition and determine available capacity for increased loads from electrification of 

heating systems. 

The findings from the review were also used to identify the extent of necessary upgrades that would be required 

to accommodate relevant increases in building electrical demand. This was a critical part of the overall 

development of carbon reduction pathways for the municipal facilities portfolio and was needed to establish 

realistic costs for planning purposes. These efforts also included: 

• Consideration of potential improvements in energy efficiency to limit the additional loads. 

• Considerations of building side electrical improvements required for electrification. 

• Potential energy generation through renewables including solar PV. 

• Engagement with Utilities Kingston (UK) and/or Hydro One to determine upstream capacity and the 

estimated costs for relevant upgrades, as needed. 

 

7.2 Building vs. Utility Electrical Infrastructure 

To gain a more thorough understanding of the cost and logistical implications of electrical capacity upgrades, 

a delineation is drawn between utility-side and building-side infrastructure. Electrical infrastructure can, broadly 

speaking, be broken down as follows: 

Utility-side: 

• Transformers (dependant on size) 

• Poles 

• Towers 

• Primary-side electrical cabling 

 

Building-Side: 

• Customer owned transformers (dependant on size) 

• Voltage regulator 

• Switchgear/circuit breaker 

• Electric vehicle charging and Solar PV equipment 

• Secondary-side electrical cabling 

 

Ensuring that these upgrades are appropriately timed is also of high importance. To support the planning for 

portfolio decarbonization, the following process is recommended: 
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Assessment Phase 

1. Draft scenarios incorporating electrification-focused measures for portfolio. 

2. Determine which properties will require an upgrade in electrical capacity from the implementation of 

these measures. 

3. Provide local utilities with existing and proposed summer and winter peak demand for all properties 

with a proposed increase in peak demand (not including potential increased demand associated with 

population growth). 

4. Receive feedback from local utilities including available capacity information for each site, utility-side 

infrastructure upgrade costs, and guidance on potential upgrade timing. 

5. Use feedback from utilities to inform scenario costing information (both utility- and building-side) and 

compare cost/tonne of CO2 reduced for various measures to determine which scope of work will 

provide the best results. 

6. Use feedback from utilities to inform the timing of electrification measures. Utility-side capacity 

upgrades require involved coordination with utilities sometimes up to years in advance of the 

implementation of electrification measures. 

7. “Lock in” scenarios with electrical infrastructure information included, until next revision of NZTP. 

Post-Assessment Phase 

1. Work with utilities to ensure necessary electrical infrastructure upgrade documentation is identified, 

completed, and submitted in a timely manner. 

2. As measures that impact energy use are undertaken at properties, analyze new energy consumption 

numbers to determine if there is any impact to required electrical capacity. If significant impacts to 

electrical demand will require additional capacity beyond what was previously planned, consider how 

to incorporate into scenarios and utility requests. 

3. Incorporate lessons learned from measurement and verification (see Section 8.5) into future electrical 

infrastructure capacity requests. Better understanding of performance results of electrification 

measures will inform future requests. 
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7.3 Risks to Project Success 

The electrical infrastructure feasibility assessment plays a key role in identifying and minimizing potential risks 

to overall success of the net zero transition. The Plan can be adjusted based on guidance from local utilities to 

suit the realities of electrical capacity. This collaboration also helps to minimize the following potential risks: 

• Expecting the immediate presence of electrical capacity that does not currently exist. This would 

delay the assumed carbon reductions affiliated with electrification measures. 

• Allocating funds to electrification that will not have the utility-side infrastructure to support it in the 

foreseeable future. This would have the impact of allocating funds to a measure that may not ever have a 

carbon reduction impact. 

• Accurately assuming the increase of capacity, but not aligning the building-side measures in 

correlation with utility-side upgrades. This may have the impact of allocating funds to one measure too 

early (which will not have a carbon reduction impact until the capacity is expanded), when it could have 

been allocated to another measure that would immediately have a carbon reduction impact. 

• Not properly accounting for full building- and utility-side infrastructure upgrade costs in scenarios. 

This would provide an inaccurate picture of overall costs associated with each scenario. 

Another project risk related to electrification that is unlikely to be addressed through collaboration with local 

utilities: 

• The emissions factor for electricity drawn from the Provincial grid is not static and will change over the 

coming years. The refurbishment of nuclear reactors, increased operation of gas plants during longer 

periods of peak demand, and unknown potential expansion of renewable energy sources all have the 

potential to impact the expected emissions factor such that electrification may have somewhat more or less 

of an impact on overall carbon reduction. This risk will be implicit in any electrification plan in Ontario, and 

highlights the importance of future updates to this NZTP. 
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7.4 Utility Cost Budgeting 

A general approach was used to determine cost associated with utility-specific and in-building utility costs. 

This approach was informed by information received as part of a request for pricing from Utilities Kingston, but 

is ultimately MCW’s high-level expectation of cost based on a request for additional load from the utility. 

Table 7.1 – Utility Cost Budgeting by Service Increase Request 

Service 

Increase 

Request 

(kVA) 

$/kVA 
Total Upgrade 

Cost ($) 

Utility 

Cost 

(J01), % 

Utility Cost 

(J01), $ 

In-Building 

Cost (J02), 

% 

In-Building 

Cost (J02), $ 

250 $ 1,000.00 $ 250,000.00 70% $ 175,000.00 30% $ 75,000.00 

500 $ 954.60 $ 477,300.00 63.3% $ 302,290.00 36.7% $ 175,010.00 

1000 $ 863.70 $ 863,700.00 56.7% $ 489,430.00 43.3% $ 374,270.00 

1500 $ 772.80 $ 1,159,200.00 50% $ 579,600.00 50% $ 579,600.00 

2000 $ 681.90 $ 1,363,800.00 43.3% $ 590,980.00 56.7% $ 772,820.00 

2500 $ 591.00 $ 1,477,500.00 36.7% $ 541,750.00 63.3% $ 935,750.00 

3000 $ 500.00 $ 1,500,000.00 30% $ 450,000.00 70% $ 1,050,000.00 

 

The costs described above are indiscriminate of the installed system that is being connected to (in the case of 

the utility) or is being modified/expanded/replaced (in the cast of in-building upgrades). The information 

presented above is considered preliminary to provide an overall sense of scale of the impact that increased 

electrical service has on buildings where it is required to support electrification of heat. However, it should not 

be used as a final budget number for any given electrical service upgrade which is site- and condition-specific. 

The utility upgrades that are included in all scenarios reflect the increase in electrical service required to support 

the goals of the 100% GHG reduction by 2040 scenario. That is, if a building is included within a specific target 

scenario (i.e. 30% GHG reduction by 2030), its electrification requirements to support the 100% GHG reduction 

by 2040 are included. This means that in comparing the different scenario costs, the electrification-specific 

costs are only reflective of the increased number of buildings that are included between scopes, and not 

specifically tied to the depth of electrification required by all ECMs that are included in a particular scenario. 
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8.1 Scenarios Overview 

The following section provides an overview of the four Net Zero Transition Plan Scenarios developed by MCW 

and Modern Niagara for select City of Kingston facilities in order to reach specific annual GHG emissions 

reductions by a given point in time. These Scenarios include: 

1) Achieving a 30% reduction in annual GHG emissions from the City facilities by 2030 (the “30% by 2030 

Scenario”) 

2) Achieving progressively more ambitious annual GHG emissions from the City facilities by 2040, as follows: 

a) 60% by 2040 

b) 80% by 2040 

c) 100% by 2040 

Each Scenario includes a Program of Measures as described in Section 6 of this Report, as well as electrical 

infrastructure upgrades as described in Section 7 of this Report. The estimated energy savings and GHG 

emissions reduction performance of these Measures, the estimated net annual operating cost savings, and the 

estimated implementation cost of the Measures, represents the Key Performance Indicators (KPIs) of the Net 

Zero Transition Plan Scenarios. Sections 8.2-through-8.5 provide details on each Scenario’s KPIs and scope. 

Particular emphasis has been given to the 30% by 2030 Scenario due to the near-term nature of the scenario’s 

target, and because all other scenarios targeting 2040 also include the 30% by 2030 Scenario’s scope of work. 

Determination of Net Annual Operating Cost Savings 

Net annual operating cost savings is a KPI established by MCW to provide the City with an initial understanding 

of the potential financial return of the Net Zero Transition Plan Scenarios using two constituent savings sources: 

Utility Cost Savings and Carbon Tax Avoidance. MCW’s approach for estimating these operating costs is briefly 

described below. 

Determination of Utility Cost Savings 

Utility cost savings estimated by MCW use utility rates established on a building-by-building basis using 

information sources made available for this NZTP Report. These rates are generally reflective of utility costs 

paid by the City in CY 2023. Escalation over a given period (ie, 2023 to 2030) has not been factored into the 

utility rates used for determining utility cost savings. 

Determination of Carbon Tax Savings 

Carbon tax savings have been determined by applying the median carbon tax rate (based on current Federal 

carbon tax policy and rate escalation schedule) expressed in dollars per tonne over a given term that is most 

applicable to a given Net Zero Transition Plan Scenario. This carbon tax rate is applied to each applicable 

energy source by multiplying estimated annual GHG emissions in tonnes eCO2 by the applicable carbon tax 

rate. Two median carbon tax rates were used for the Net Zero Transition Plan Scenarios as follows: 

• $117.50 / tonne eCO2 – median carbon tax rate over term 2023-2030. Applied to 30% by 2030 

Scenario only. 

• $170 / tonne eCO2 – – median carbon tax rate over term 2023-2040. Applied to all 2040 Scenarios. 

Net annual operating cost savings shown for each NZTP Scenario represents the sum of Utility Cost Savings 

and Carbon Tax Savings using the methodology described above. 
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KPI Summary of All NZTP Scenarios 

Table 8.1 - Key Performance Indicators: All Net Zero Transition Plan Scenarios 

Key Performance Indicator Unit of 
Measurement 

Net Zero Transition Plan Scenario KPI Values 

30% 
by 2030 

60% 
by 2040 

80% 
by 2040 

100% 
by 2040 

Energy Use & GHG Emissions Reductions 

GHG Emissions Baseline [CY 2018] [tonnes eCO2 /Yr] 7,214 7,214 7,214 7,214 

GHG Emissions Reductions  

[tonnes eCO2 /Yr] 2,470 4,892 6,247 7,214 

[% over baseline] 34.20% 67.80% 86.60% 100% 

Net Energy Consumption Savings 

[Elec + Nat Gas 

eMWh / Yr] 
11,750 24,601 34,391 49,770 

[Elec MWh / Yr] -2,726 -3,314 777 9,646 

[Nat Gas m3 / Yr] 1,396,421 2,692,610 3,241,980 3,438,456 

Net Demand Increase [MW] 4.9  13.6 17.9 19.0 

Annual Operating Cost Savings 

Carbon Cost Savings  

[$117.50 / tonne eCO2] 
[$/Yr] $290,206 n/a n/a n/a 

Carbon Cost Savings 

 [$170 / tonne eCO2] 
[$/Yr] n/a $831,702 $1,061,984 $1,277,361 

Utility Cost Savings - Electricity [$/Yr] -$435,891 -$503,947 $130,644 $171,224 

Utility Cost Savings - Natural Gas [$/Yr] $437,177 $855,661 $1,015,997 $1,076,709 

Net Total Operating Cost Savings [$/Yr] $291,492 $1,183,415 $2,208,625 $2,525,294 

Implementation Costs 

Total Program Cost [$] $27,187,549 $124,397,546 $224,470,573 $270,930,909 

Total Forecasted City Capital 

Contributions  
[$] $7,243,465 $7,403,465 $8,853,465 $8,853,989 

Total Electrification Upgrade Cost [$] $6,379,464 $21,649,055 $27,364,436 $28,778,835 

Net Program Cost [$] $26,323,548 $138,643,136 $242,981,544 $290,855,755 

Net Program Cost per Tonne eCO2 [$ / tonne eCO2] $10,657 $28,341 $38,896 $38,709 
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8.2 30% Reduction by 2030 

The following section provides specific details for the 30% GHG emissions reduction by 2030 Scenario (30% 

by 2030). 

8.2.1 Program Overview 

The 30% by 2030 program targets low- and no-cost RCx repairs/enhancements and the first layer of deep 

carbon reduction projects. GSHP (Geo-exchange and Ground Source Heat Pump / Geo-exchange), RNG 

(Renewable Natural Gas), BAS (Building Automation System) and other controls-related measures (schedule 

adjustments) have been excluded as requested by the City. This Scenario, which aims to reduce GHG 

emissions by 2,460 tonnes of eCO2/year, includes a combination of measures that: 

• Have the best return on investment (ROI) in terms of lowest cost per tonne of eCO2 reduced. 

• Leverage the City’s existing priorities identified in the capital forecast. 

• Involve ease of deployment as work is focused on a set of priority buildings. 

8.2.1.1 Recommissioning (RCx) Measures  

RCx measures generally involve simple adjustments to BAS operating schedules and setpoints, minor repairs, 

and upgrades to existing control components. The RCx program, developed by the City of Kingston with 

Modern Niagara, has been implemented within more than 60 facilities over the course of 2021 – 2023 and 

many of the resulting adjustments/repairs are either in process or completed. As such, the 30% by 2030 

Scenario carries the energy and GHG savings associated with this work but not the capital costs. 

8.2.1.2 Measure Status 

As detailed above, certain Measures included in the 30% by 2030 Scenario carry savings from prior City 

projects, mainly the 2021 RCx Program. This results in each Measure having a Status at time of NZTP Report 

preparation that should be clearly defined. Applicable Status are defined as follows: 

• “Complete”: Measure was recently completed by the City, either through a capital project, or general 

maintenance.   

• “RCx”: Measure is part of the RCx Program scope of work, and is currently being implemented. 

• “RCx, Complete”: Measure was part of the RCx Program scope and is now completed and generating 

energy/GHG savings. 

 

A blank status cell indicates that a Measure was not part of any prior City project, and has not been initiated or 

complete at time of NZTP Report preparation. 
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8.2.1.3 Capital Budget Allocations in FMCS Forecast 

In order to account for the City’s existing priorities based on traditional asset management planning, this report 

compared proposed measures to work identified in the City’s capital forecast over the next 5 years. Where 

equipment (boilers, chillers, air handling units, etc.) are planned for replacement or major upgrades, it was 

proposed to use the allocated funds to offset the cost of a low/no carbon replacement option. Wherever 

applicable, the forecasted renewal expenditures for 2024-2030 have been shown as “capital contributions” in 

the 30% by 2030 model. Note that the FMCS capital forecast is still subject to annual budget approval.  

8.2.1.4 Scenario KPIs Summary 

The following provides a summary of key performance indicators (KPIs) for the 30% by 2030 Scenario: 

Table 8.2 Key Performance Indicators: 30% by 2030 

Key Performance Indicator Unit of Measurement Value 

Energy Use & GHG Emissions Reductions     

GHG Emissions Baseline [CY 2018] [tonnes eCO2 / Yr] 7,214 

GHG Emissions Reductions  
[tonnes eCO2 / Yr] 2,470 

[% over baseline] 34.20% 

Net Energy Consumption Savings 

[Elec + Nat Gas eMWh / Yr] 11,750 

[Elec MWh / Yr] -2,726 

[Nat Gas m3 / Yr] 1,396,421 

Net Demand Increase [MW]                     4.9  

Operating Cost Savings     

Carbon Cost Savings [$117.50 / tonne eCO2] [$ / Yr] $290,206 

Carbon Cost Savings [$170 / tonne eCO2] [$ / Yr] n/a 

Utility Cost Savings - Electricity [$ / Yr] -$435,891 

Utility Cost Savings - Natural Gas [$ / Yr] $437,177 

Net Total Operating Cost Savings [$ / Yr] $291,492 

Implementation Costs     

Total Program Cost [$] $27,187,549 

Total Forecasted City Capital Contributions  [$] $7,243,465 

Total Electrification Upgrade Cost [$] $6,379,464 

Net Program Cost [$] $26,323,548 

Net Program Cost per Tonne eCO2 [$ / tonne eCO2] $10,657 
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The annual GHG emissions reduction attributed to each measure category for the 30% by 2030 program is 

shown in Figure 8.1, and the corresponding costs are illustrated in Figure 8.2. These KPIs demonstrate the 

importance of mechanical improvements and thermal energy systems electrification to overarching Scenario 

success, and comprise the most significant investment accordingly. 

 

Figure 8.1 - 30% by 2030 Scenario total annual GHG emissions reductions shown by Measure Group. 
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Figure 8.2 - 30% by 2030 Scenario total implementation cost shown by Measure Group. 
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Table 8.3 – 30% by 2030 Program Summary 

Table 8.3 below provides additional detail along with KPIs for each measure grouped by category. Refer also 

to Appendix G for further program details, sorted by building. 

  

BL D G.  

COD E /

MSR TAG

BUI L D I NG

MEASURE

 TOTAL

SAVI NGS

[$ ] 

EL ECTRI CI TY

CONSUMP TI ON

[kW h ]

NATURAL  GAS

[m ³ ]

NET 

EL ECTRI CAL  

D EMAND  

I NCREASE K W

[kW ]

 MED I AN 

CARBON TAX  

OVER TERM

[$ ] 

ENERGY

[GJ]

GHG 

EMI SSI ONS 

RED UCTI ONS

[To n n es eCO2 ]

 TOTAL

MEASURE COST

[$ ] 

 TOTAL  CAP I TAL  

CONTRI BUTI ONS

[$ ] 

 MEASURE COST L ESS 

TOTAL  CAP I TAL  

CONTRI BUTI ONS

[$ ] 

SI MP L E

P AYBACK  

w /TOTAL  

CAP I TAL  

CONTRI BUTI ONS

[Years]

A - LIGHTING RETROFIT & REDESIGN 231,665$       1,634,715 -65,066 - -1,652$            3,458 -14 768,993$                      -                       768,993$                    3.3

A02 Low-Cost Lighting Upgrade 122$              778 -3 - 5$                   3 0 -                                 -                       -                               0

A03 LED Lighting Upgrade 231,543$     1,633,937 -65,063 - -1,657$          3,456 -14 768,993$                    -                       768,993$                  3.3

B - MECHANICAL IMPROVEMENTS -104,106$       -4,717,612 1,269,013 - 246,095$       30,346 2,094 24,113,414$                7,025,882$        17,087,532$              -164.1

B02 Boiler (&/ Heatpump) Upgrades -171,109$     -1,998,130 291,605 - 49,349$       3,682 420 7,144,113$                27,259$            7,116,854$              -41.6

B03 Dehumidifier Upgrade -25,830$       -787,926 182,826 - 34,599$       3,982 294 1,779,638$                425,000$          1,354,638$              -52.4

B04 Heating Systems - Repairs & Maintenance / Upgrade 23,518$       -45,754 54,745 - 11,857$       1,877 101 223,565$                    -                       223,565$                  9.5

B05 DHW System 547$              - 1,046 - 233$              39 2 -                                 -                       -                               0

B06 Dehumidifier - Repairs & Maintenance 444$              2,497 - - 20$                 9 0 1,844$                         -                       1,844$                       4.2

B08 MUA - Repairs/Maintenance 4,278$          8,909 4,780 - 1,137$          210 10 -                                 -                       -                               0

B09 AHU Upgrade 39,251$       -11,649 74,762 - 16,593$       2,746 141 2,407,514$                2,214,440$      193,075$                  4.9

B10 AHU - Repairs/Maintenance 51,175$       124,570 54,337 - 13,107$       2,475 112 874$                             -                       874$                           0.0

B11 RTU Upgrade 24,268$       -112,023 83,049 - 17,652$       2,694 150 2,117,620$                350,000$          1,767,620$              72.8

B12 RTU - Repairs/Maintenance 24,369$       51,705 30,844 - 7,291$          1,337 62 1,970$                         -                       1,970$                       0.1

B14 VAV - Repairs/Maintenance 1,716$          669 2,940 - 661$              112 6 524$                             -                       524$                           0.3

B15 HRV - Upgrade & Controls 907$              191 1,535 - 344$              58 3 -                                 -                       -                               0

B16 HRV - Repairs/Maintenance 28,186$       8,694 49,872 - 11,199$       1,891 95 6,423$                         -                       6,423$                       0.2

B17 Terminal Unit Heaters Upgrade -169,444$     -1,813,222 263,946 - 44,631$       3,317 380 2,102,159$                75,000$            2,027,159$              -12.0

B18 Terminal Unit Heaters - Repairs/Maintenance -3,323$          3,422 -8,666 - -1,884$          -311 -16 68,909$                      54,297$            14,612$                     -4.4

B19 Condenser - Repairs & Maintenance -847$              -5,829 - - -46$                 -21 -0 692$                             -                       692$                           -0.8

B20 Pump Optimization 8,180$          73,042 -1,988 - 131$              189 1 53,979$                      -                       53,979$                     6.6

B21 Pump - Repairs/Maintenance 3,995$          14,829 2,923 - 769$              162 7 6,954$                         -                       6,954$                       1.7

B22 Chiller &/or Cooling Tower - Repairs / Maintenance 429$              2,591 - - 20$                 9 0 524$                             -                       524$                           1.2

B23 Chiller &/ Cooling Tower Upgrade 9,144$          57,657 - - 454$              208 4 835,134$                    835,134$          -0$                                 -0.0

B24 Air Balancing 29,345$       230,840 -5,713 - 542$              618 5 471,401$                    -                       471,401$                  16.1

B25 Air Compressor - Maintenance & Repairs 277$              2,306 -171 - -20$                 2 -0 983$                             -                       983$                           3.6

B30 Ice-Plant / Refrigeration Plant system - Upgrade -8,662$          -131,006 22,821 - 4,062$          379 35 961,797$                    -                       961,797$                  -111.0

B31 Ice Rink Quality Optimization 57,181$       124,540 68,656 - 16,303$       3,009 139 411,542$                    -                       411,542$                  7.2

B32 Ice-plant - Repairs/Maintenance 185$              1,197 - - 9$                   4 0 524$                             -                       524$                           2.8

B35 Heatpump - Repairs/Maintenance 2,136$          -62,132 22,532 - 4,539$          617 39 11,295$                      -                       11,295$                     5.3

B36 Radiant Heater Upgrade / Retrofit -24,684$       -238,012 28,145 - 4,407$          193 38 243,958$                    -                       243,958$                  -9.9

B38 Exhaust Fans Upgrade / Retrofit 468$              4,507 -468 - -69$                 -1 -1 97,779$                      -                       97,779$                     208.8

B39 Exhaust Fans - Repairs/Maintenance -12,307$       -69,745 -168 - -587$              -257 -5 7,229$                         -                       7,229$                       -0.6

B40 Supply Air Fan - Repairs/Maintenance -9,446$          -21,897 -16,415 - -3,836$          -691 -33 2,344$                         -                       2,344$                       -0.2

B41 Return Air Fan - Repairs/Maintenance 7$                   47 -2 - -0$                   0 -0 -                                 -                       -                               0

B43 HVAC - Sequencing & Controls Review 20,981$       21,351 33,052 - 7,544$          1,310 64 53,170$                      14,752$            38,418$                     1.8

B44 Humidifier - Upgrade / Repair -                  - - - -                  - - 5,509$                         -                       5,509$                       0

B45 HVAC - Motor (& belt) systems Maintenance / Repair 5,424$          36,838 -960 - 76$                 97 1 -                                 -                       -                               0

B46 AC Retrofit / Repairs 15,524$       41,140 17,527 - 4,236$          802 36 49,544$                      -                       49,544$                     3.2

B47 Htg. / Clg. Coil Repairs / Upgrades 248$              192 409 - 93$                 16 1 1,521$                         -                       1,521$                       6.1

B48 Glycol Systems Upgrade 11,649$       9,384 19,736 - 4,478$          770 38 -                                 -                       -                               0

B49 Heat Exchanger Upgrade / Repairs -                  - - - -                  - - -                                 -                       -                               0

B50 Simulated Mechanical Systems Upgrade (RCx) -67,257$       14,455 -127,262 - -28,288$       -4,694 -241 73,694$                      -                       73,694$                     -1.1

B51 HVAC Maintenance (Unit Cleaning / Filter Replacement) 6,220$          -3,495 11,877 - 2,623$          430 22 1,111$                         -                       1,111$                       0.2

B52 Heatpump Upgrade (& Loop - if applicable) 64,492$       249,815 44,884 - 11,984$       2,573 102 4,412,648$                2,880,000$      1,532,648$              23.8

B53 Ventilation Systems Repairs / Maintenance 10,440$       52,122 3,082 - 1,098$          303 9 30,909$                      -                       30,909$                     3.0

B54 DHW Boiler System Upgrade / Repair -53,198$       -554,302 66,382 - 10,451$       480 89 523,496$                    150,000$          373,496$                  -7.0

B56 Diagnose & Repair Humidifier -2,987$          - -7,484 - -1,670$          -279 -14 524$                             -                       524$                           -0.2

C - CONTROLS IMPROVEMENTS 52,042$         149,460 56,425 - 13,769$         2,642 117 956,910$                      74,854$              882,056$                    16.9

C04 Building Automation System (BAS) Installation -16,576$       -209,417 33,084 - 5,735$          480 49 864,394$                    -                       864,394$                  -52.1

C06 VFD Integration 14,849$       94,595 -637 - 603$              317 5 74,854$                      74,854$            0$                                 0.0

C07 VFD Programming/ Optimization 964$              6,227 - - 49$                 22 0 -                                 -                       -                               0

C08 BAS Sensor/Hardware Installation & Calibration 489$              935 815 - 189$              34 2 9,507$                         -                       9,507$                       19.5

C09 BAS - Sequence & Controls Review 52,316$       257,119 23,164 - 7,194$          1,790 61 8,155$                         -                       8,155$                       0.2

D - BUILDING ENVELOPE IMPROVEMENTS 76,618$         112,020 104,240 - 24,146$         4,291 205 1,138,956$                  142,729$            996,227$                    13.0

D02 Low-Emissivity Ceiling Coating Installation 1,017$          6,570 - - 52$                 24 0 -                                 -                       -                               0

D03 Window & Door Seal Repairs - Exterior 4,322$          679 7,688 - 1,721$          289 15 92,988$                      -                       92,988$                     21.5

D04 Window & Door Seal Repairs - Interior 42,061$       29,179 66,466 - 15,063$       2,584 128 679,412$                    142,729$          536,683$                  12.8

D07 Building Envelope 29,218$       75,592 30,087 - 7,310$          1,394 62 366,556$                    -                       366,556$                  12.5

E - WATER CONSERVATION 14,406$         90,801 -346 - 638$               314 5 51,861$                        -                       51,861$                       3.6

E02 Water Balancing 14,406$       90,801 -346 - 638$              314 5 51,861$                      -                       51,861$                     3.6

F - RENEWABLE ENERGY 1,864$            -1,060 3,557 - 786$               129 7 -                                 -                       -                                -

F07 Solar PV System (RCx / Repairs) 1,864$          -1,060 3,557 - 786$              129 7 -                                 -                       -                               0

G - GENERAL MEASURES 19,002$         5,445 28,597 - 6,425$            1,086 55 257,416$                      -                       257,416$                    13.5

G06 Pool Operation & Scheduling 1,389$          10 2,424 - 541$              90 5 -                                 -                       -                               0

G07 Resolved Issues (RCx) 8,999$          -14,481 16,862 - 3,649$          577 31 1,905$                         -                       1,905$                       0.2

G08 Projects In-Progress 2,749$          17,192 -122 - 108$              57 1 -                                 -                       -                               0

G09 Other Repairs (RCx) -                  - - - -                  - - -                                 -                       -                               0

G11 Hydronic Piping Insulation / Repairs 832$              1,256 1,123 - 260$              46 2 -                                 -                       -                               0

G12 HVAC - Duct Sealing & Insulation Repairs 5,034$          1,469 8,311 - 1,866$          315 16 255,511$                    -                       255,511$                  50.8

I - CAPITAL ALLOCATIONS - 2031 TO 2038 -                  - - - -                  - - -100,000$                      -                       -100,000$                    -

I04 Services -                  - - - -                  - - -50,000$                      -                       -50,000$                     0

I07 Building Sitework -                  - - - -                  - - -50,000$                      -                       -50,000$                     0

J - ELECTRICAL SERVICE UPGRADE (COSTS) -                  - - -4,889 -                  - - 6,379,464$                  -                       6,379,464$                 -

J01 Utility/LDC Electrical Service Upgrade -                  - - - -                  - - 3,058,897$                -                       3,058,897$              0

J02 Building Electrical Service Upgrade  -                  - - -4,889 -                  - - 3,320,567$                -                       3,320,567$              0

 $291,492 -2,726,233 1,396,421 -4,889  $290,206 42,266 2,470  $    33,567,013  $7,243,465  $   26,323,549 90.3PROGRAM TOTAL
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8.2.2 Measure Evaluations / Exclusions for 30% by 2030 Scenario 

The 30% reduction by 2030 scenario incorporates more significant capital measures for the largest 11 City 

facilities to surpass the benchmark annual carbon reduction target. To streamline the design, procurement and 

construction process, this scenario prioritizes work at these priority sites - which make up the largest share of 

the total portfolio GHG emissions – while also bundling additional Measures across smaller City buildings that 

individually produce less-impactful energy cost and emissions reductions, but collectively support the impact 

of implementing this decarbonization scenario. This breakdown of priority vs. non-priority facilities are described 

in further details in section 8.2.3.  

The measures selected for inclusion in this scenario are prioritized according to the considerations described 

in Section 8.1.1. Refer to Appendix G for further details on the programs, and the selected measures. 

8.2.3 Priority Sites 

To streamline the design, procurement and construction process, this Scenario focused work at 11 priority 

sites, which make up a large majority of the portfolio’s total GHG emissions. The specific buildings that 

constitute the priority sites includes: 

• Frontenac County Court House 

• Kingston Housing and Social Services 

• British Whig Building / Ontario Bank 

• City Hall  

• Slush Puppie Place (Formerly Leon's Centre)  

• Grand Theatre  

• Rideaucrest Home  

• Kingston Police Headquarters  

• INVISTA Centre 

• Frontenac County Land Registry  

• Utilities Kingston Service Centre 

To ensure the 30% target was met, minimal capital upgrades for seven additional properties were included in 

the 2030 scenario. 

• Cataraqui Community Centre 

• Kingston Area Recycling Centre 

• Portsmouth Olympic Harbour  

• Isabel Turner Library 

• Norman Rogers Airport Terminal 

• Norman Rogers Operations  

• Transit Maintenance Centre 

Figure 8.3 visualizes the contribution towards total annual GHG emissions reductions achieved by the Priority 

Sites relative to the Other, non-priority sites.  
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Figure 8.3 - 30% by 2030 Scenario annual GHG emissions reductions split by Priority Facilities and Other, non-priority facilities. 

 

Subsections herein briefly describe each priority site building and provide an overview of key 30% by 2030 

Scenario details for each site, covering the following: 

• Net Annual GHG emissions reduction Key Performance Indicator, representing the balance of GHG 

emissions reductions in the building from reduced (or eliminated) fossil fuel usage, reductions in electricity 

consumption from efficiency improvements, and increases in electricity usage driven by thermal energy 

systems electrification.  

• Net Annual energy cost savings Key Performance Indicator, representing the balance of utility costs 

savings, potential increases in electricity costs driven by thermal energy systems electrification, and avoided 

carbon tax. 

• Total project cost Key Performance Indicator, which represents the estimated total project 

implementation cost, excluding possible ‘credits’ against that cost such as City capital funding allocations, 

Grant or LDC incentives funding, etc. 

• Preliminary implementation timeline for Measures, which provides an initial view of implementing each 

building’s scope of work within the broader 30% by 2030 Scenario and Electrical Infrastructure Upgrades 

projects. The broader preliminary implementation timeline for this Scenario is also shown at a high level, as 

is the preliminary implementation timeline for the proposed parallel Electrical Infrastructure Upgrades 

project. It is important to note that many of the Measures within the 30% by 2030 scenario are already 

completed or underway at time of this NZTP Report finalization, with Status shown as described in Section 

8.2.1.2. These Measures do not feature future implementation planning timelines.  

72% 
Annual GHG 

Emissions 

Reductions from 

Priority Sites 

28% 
Annual GHG 

Emissions 

Reductions from 

Other Sites 

2,460 
Tonnes eCO2 

Annual GHG Emissions 

Reductions  
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8.2.3.1 Frontenac County Court House 

The Frontenac County Court House, 

located at 5 Court Street, was constructed 

between 1855 and 1858. The building 

houses courtrooms, judges’ chambers, 

lawyers’ offices, secured facilities for 

holdings and processing, general 

administration, records and other judicial 

support functions. The facility was 

designated as a national historic site by the 

Federal Government in 1986.  

Space heating throughout the facility is 

provided with three (3) gas-fired boilers, 

installed in 2006, that provide heat through 

a hydronic loop. The boilers serve two (2) 

air-handling units (AHUs) for the east and west wings of the building respectively. The boilers also serve 

hydronic terminal units of the loop, including perimeter radiators, and unit heaters in the basement of the facility. 

The natural gas boilers also serve a hydronic loop that feeds the neighbouring vacant Land Registry Office at 

1 Court Street. Additional heating is provided via electric cabinet heaters, and other unit heaters. Two (2) chillers 

and condensers provide chilled water to the AHUs. One (1) natural gas fired boiler provides domestic hot water 

(DHW) throughout the facility. 

Building-level Measures Summary Table 

The 30% by 2030 Scenario includes Measures in this building as listed in the following table. Each Measure’s 

Status at time of NZTP Report preparation, total projected annual GHG emissions reductions, and estimated 

total cost are shown. 

Table 8.4 - Building Measures - 30% by 2030 Scenario: Frontenac County Court House 

Msr. 
Tag 

Measure Name Status GHG Emissions 
Reductions  

[Tonnes eCO2] 

Total Measure Cost 
[$]  

A03 LED Lighting Upgrade Underway 0                             -    

B04 Heating Systems - Repairs & Maintenance / Upgrade RCx, 

Complete 

5                             -    

B05 DHW System RCx, 

Complete 

0                             -    

B18 Terminal Unit Heaters - Repairs/Maintenance RCx, 

Complete 

2                             -    

B22 Chiller &/or Cooling Tower - Repairs / Maintenance RCx 0  $                       524  

B25 Air Compressor - Maintenance & Repairs RCx -0  $                       983  

B38 Exhaust Fans Upgrade / Retrofit RCx -1  $                  95,474  

 

Frontenac County Court House 
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Table 8.4 - Building Measures - 30% by 2030 Scenario: Frontenac County Court House 

Msr. 
Tag 

Measure Name Status GHG Emissions 
Reductions  

[Tonnes eCO2] 

Total Measure Cost 
[$]  

B39 Exhaust Fans - Repairs/Maintenance RCx, 

Complete 

-0                             -    

B45 HVAC - Motor (& belt) systems Maintenance / Repair Complete 0                             -    

D04 Window & Door Seal Repairs - Interior   12  $                391,369  

   18  $488,350  

Building-level Key Performance Indicators 

Net Annual GHG Emissions Reductions 

The following chart illustrates the projected annual net GHG emissions reductions by Measure realized at this 

Building through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to 

improve chart legibility.  

 

Figure 8.4 - Net Annual GHG Emissions Reductions: Frontenac County Court House 
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Net Annual Operating Costs Savings 

The following chart illustrates the projected annual net GHG emissions reductions by Measure realized at this 

Building through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to 

improve chart legibility.  

 

Figure 8.5 - Net Annual Operating Costs Savings: Frontenac County Court House 
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Total Measure Implementation Cost 

The following chart illustrates the estimated total implementation cost by Measure for this Building. Measures 

that constitute less than 1% to the total are not shown to improve chart legibility. 

 

Figure 8.6 - Total Measure Implementation Cost: Frontenac County Court House 
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Building-level Preliminary Implementation Timeline 

Figure 8.7 presents a preliminary Measure implementation timeline for this building. This figure also includes Project-level timelines for 30% by 2030 

Scenario and the parallel development and implementation of requisite Electrical Infrastructure Upgrades (in buildings where this work is in scope for 

the 30% by 2030 Scenario). Additional implementation planning details can be found in Section 10.2. 

 

Figure 8.7 - Total Measure Implementation Timeline: Frontenac County Court House 

 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Electrical Infrastructure Upgrade Project

City Procurement & Project Development Phase

Overarching Project Build-out Period

30% by 2030 Scenario Buildings Decarbonization Project

City Procurement & Project Development Phase

Overarching 30% by 2030 Scenario Build-out Period

Emissions Reductions Measurement & Verification Periods Construction Period M&V Full Program Annual M&V

100443 Frontenac County Court House

A03 LED Lighting Upgrade Complete

B04 Heating Systems - Repairs & Maintenance RCx, Complete

B05 DHW System RCx, Complete

B18 Terminal Unit Heaters - Repairs/Maintenance RCx, Complete

B22 Chiller &/or Cooling Tower - Repairs / Maintenance RCx

B25 Air Compressor - Maintenance & Repairs RCx

B38 Exhaust Fans Upgrade / Retrofit RCx

B39 Exhaust Fans - Repairs/Maintenance RCx, Complete

B45 HVAC - Motor (& belt) systems Maintenance / Repair Complete

D04 Window & Door Seal Repairs - Interior

Measure Status:

 Pre-2024 RCx 

Program

Timeline
2024 2027 2028 2029 20302025 2026

Today
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8.2.3.2 362 Montreal St. - Housing and Social Services 

362 Montreal Street has various spaces 

for the Provincial Offences Court as well 

as office for the City’s Housing and Social 

Services department. The facility was 

originally constructed in 1980 and has 

seen many upgrades including major 

renovations in 1996. 

Heating is provided by seven (7) natural 

gas fired rooftop units (RTUs). In addition, 

four (4) wall-mounted hydronic heaters 

provide heat to various entrance/exit 

vestibules and one (1) electric unit heater 

provides heat to the mechanical room. 

Cooling is mainly provided by the RTUs 

which range in capacity from 12.5 ton to 

20 ton. Two (2) split system units with 1.5 

ton and 2-ton capacity, respectively, 

provide additional cooling to the facility. 

Building-level Measures Summary Table 

The 30% by 2030 Scenario includes Measures in this building as listed in the following table. Each Measure’s 

Status at time of NZTP Report preparation is also shown. 

Table 8.5 - Building Measures - 30% by 2030 Scenario: 362 Montreal St.  

Msr. 
Tag 

Measure Name Status GHG Emissions 
Reductions  

[Tonnes eCO2] 

 Total 
Measure 
Cost [$]  

B02 Boiler (&/ Heatpump) Upgrades    8  $     171,465  

B04 Heating Systems - Repairs & Maintenance / Upgrade RCx, Complete 1                   -    

B05 DHW System RCx, Complete 0                   -    

B12 RTU - Repairs/Maintenance RCx -2  $            524  

B14 VAV - Repairs/Maintenance RCx, Complete -                   -    

B22 Chiller &/or Cooling Tower - Repairs / Maintenance RCx, Complete 0                   -    

B39 Exhaust Fans - Repairs/Maintenance RCx, Complete 0                   -    

B41 Return Air Fan - Repairs/Maintenance RCx, Complete -0                   -    

B43 HVAC - Sequencing & Controls Review  RCx -  $       38,418  

   7  $210,406  

 

 

362 Montreal St. 
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Building-level Key Performance Indicators 

Net Annual GHG Emissions Reductions 

The following chart illustrates the projected annual net GHG emissions reductions by Measure realized at this 

Building through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to 

improve chart legibility.  

 

Figure 8.8 - Net Annual GHG Emissions Reductions: 362 Montreal St. 
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Net Annual Operating Costs Savings 

The following chart below illustrates the projected annual net operating cost savings realized at this building 

through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to improve 

chart legibility. 

 

Figure 8.9 - Net Annual Operating Costs Savings: 362 Montreal St. 
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Total Measure Implementation Cost 

The following chart illustrates the estimated total implementation cost by Measure for this Building. Measures 

that constitute less than 1% to the total are not shown to improve chart legibility. 

 

Figure 8.10 - Total Measure Implementation Cost: 362 Montreal St. 
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Building-level Preliminary Implementation Timeline 

Figure 8.11 presents a preliminary Measure implementation timeline for this building. This figure also includes Project-level timelines for 30% by 2030 

Scenario and the parallel development and implementation of requisite Electrical Infrastructure Upgrades (in buildings where this work is in scope for 

the 30% by 2030 Scenario). Additional implementation planning details can be found in Section 10.2. 

 

Figure 8.11 - Total Measure Implementation Timeline: 362 Montreal St. 

 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Electrical Infrastructure Upgrade Project

City Procurement & Project Development Phase

Overarching Project Build-out Period

30% by 2030 Scenario Buildings Decarbonization Project

City Procurement & Project Development Phase

Overarching 30% by 2030 Scenario Build-out Period

Emissions Reductions Measurement & Verification Periods Construction Period M&V Full Program Annual M&V

3005 362 Montreal St. - Housing and Social Services

B02 Boiler (&/ Heatpump) Upgrades 

B04 Heating Systems - Repairs & Maintenance RCx, Complete

B05 DHW System RCx, Complete

B12 RTU - Repairs/Maintenance RCx

B14 VAV - Repairs/Maintenance RCx, Complete

B22 Chiller &/or Cooling Tower - Repairs / Maintenance RCx, Complete

B39 Exhaust Fans - Repairs/Maintenance RCx, Complete

B41 Return Air Fan - Repairs/Maintenance RCx, Complete

B43 HVAC - Sequencing & Controls Review RCx

Measure Status:

 Pre-2024 RCx 

Program

Timeline
2024 2027 2028 2029 20302025 2026

Today
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8.2.3.3 The British Whig Building 

The British Whig Building is a 3-storey building that 

was upgraded in 2005 with new HVAC equipment 

and an improved building envelope. The first floor of 

the facility is partially leased to a commercial tenant 

for use as a restaurant. The other three (3) floors 

primarily consist of office spaces along with 

lunchrooms and washrooms.  

Space heating throughout the facility is provided 

through two (2) 495 MBH output gas-fired boilers that 

provide heat through a hydronic loop. The boilers 

serve the hydronic terminal units of the loop, 

including perimeter radiators, fan coil units, and one 

(1) unit heater in the basement of the facility. One (1) 

central heat recovery ventilator (HRV) provides 3,600 

CFM of fresh air to the building. One (1) 50-ton 

modular chiller system and four (4) condensing units provide cooling to the top three (3) floors of the building. 

Multiple electric hot water tanks provide domestic hot water (DHW) throughout the facility. 

Building Level Measures Summary Table 

The 30% by 2030 Scenario includes Measures in this building as listed in the following table. Each Measure’s 

Status at time of NZTP Report preparation is also shown. 

Table 8.6 - Building Measures - 30% by 2030 Scenario: British Whig Building 

Msr. 
Tag 

Measure Name Status GHG Emissions 
Reductions  

[Tonnes eCO2] 

 Total Measure 
Cost [$]  

A03 LED Lighting Upgrade Complete -2                          -    

B04 Heating Systems - Repairs & Maintenance / Upgrade RCx 37  $            37,937  

B15 HRV - Upgrade & Controls Complete 3                          -    

B21 Pump - Repairs/Maintenance RCx, Complete 0                          -    

B22 Chiller &/or Cooling Tower - Repairs / Maintenance RCx, Complete 0                          -    

C08 BAS Sensor/Hardware Installation & Calibration RCx, Complete -                          -    

D04 Window & Door Seal Repairs - Interior   24  $            41,238  

   62  $79,175  

 

  

 

The British Whig Building 
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Building-level Key Performance Indicators 

Net Annual GHG Emissions Reductions 

The following chart illustrates the projected annual net GHG emissions reductions by Measure realized at this 

Building through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to 

improve chart legibility.  

 

Figure 8.12 - Net Annual GHG Emissions Reductions: British Whig Building 
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Net Annual Operating Costs Savings 

The following chart below illustrates the projected annual net operating cost savings realized at this building 

through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to improve 

chart legibility. 

 

Figure 8.13 - Net Annual Operating Costs Savings: British Whig Building 
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Total Measure Implementation Cost 

The following chart illustrates the estimated total implementation cost by Measure for this Building. Measures 

that constitute less than 1% to the total are not shown to improve chart legibility. 

 

Figure 8.14 - Total Measure Implementation Cost: British Whig Building 
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Building-level Preliminary Implementation Timeline 

Figure 8.15 presents a preliminary Measure implementation timeline for this building. This figure also includes Project-level timelines for 30% by 2030 

Scenario and the parallel development and implementation of requisite Electrical Infrastructure Upgrades (in buildings where this work is in scope for 

the 30% by 2030 Scenario). Additional implementation planning details can be found in Section 10.2. 

 

Figure 8.15 - Total Measure Implementation Timeline: British Whig Building 

 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Electrical Infrastructure Upgrade Project

City Procurement & Project Development Phase

Overarching Project Build-out Period

30% by 2030 Scenario Buildings Decarbonization Project

City Procurement & Project Development Phase

Overarching 30% by 2030 Scenario Build-out Period

Emissions Reductions Measurement & Verification Periods Construction Period M&V Full Program Annual M&V

3019 The British Whig Building

A03 LED Lighting Upgrade Complete

B04 Heating Systems - Repairs & Maintenance RCx

B15 HRV - Upgrade & Controls Complete

B21 Pump - Repairs/Maintenance RCx, Complete

B22 Chiller &/or Cooling Tower - Repairs / Maintenance RCx, Complete

C08 BAS Sensor/Hardware Installation & Calibration RCx, Complete

D04 Window & Door Seal Repairs - Interior

Measure Status:

 Pre-2024 RCx 

Program

Timeline
2024 2027 2028 2029 20302025 2026

Today
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8.2.3.4 City Hall 

City Hall is a 4-storey municipal heritage 

building and national historic site, originally 

constructed in 1850. The building contains 

municipal offices, council chambers, a large 

event hall, and various museum spaces.  

Space heating throughout the facility is 

provided by six (6) gas-fired boilers that feed 

a hydronic loop. The boilers serve the 

terminal units of the loop as well as 11 air 

handling units (AHUs). The terminal units 

consist of mainly fan coil units (FCUs), 

cabinet heaters, and unit heaters. Additional 

heating is provided by electric cabinet 

heaters and electric baseboard heaters. Two 

(2) water-cooled chillers alongside two (2) 

cooling towers provides chilled water to the 

hydronic loop and AHUs. General exhaust and washroom/changeroom exhaust is provided using interior and 

exterior exhaust fans. During the winter months, an outside ice rink is formed using two (2) 60 HP compressors 

with an air-cooled condenser located in an external mechanical building. One (1) electric hot water tank 

provides domestic hot water (DHW) throughout the facility. 

Building-level Measures Summary Table 

The 30% by 2030 Scenario includes Measures in this building as listed in the following table. Each Measure’s 

Status at time of NZTP Report preparation is also shown. 

 Table 8.7 - Building Measures - 30% by 2030 Scenario: City Hall 

Msr. 
Tag 

Measure Name Status GHG Emissions 
Reductions  

[Tonnes eCO2] 

 Total Measure 
Cost [$]  

A03 LED Lighting Upgrade   -1  $       45,507  

B09 AHU Upgrade   -0  $     214,440  

B18 Terminal Unit Heaters - Repairs/Maintenance RCx 0  $       54,297  

B21 Pump - Repairs/Maintenance RCx, Complete -0                   -    

B24 Air Balancing RCx 1  $     113,506  

B30 Ice-Plant / Refrigeration Plant system - Upgrade   35  $     961,797  

C06 VFD Integration Complete -1                   -    

C09 BAS - Sequence & Controls Review RCx, Complete 1                   -    

D04 Window & Door Seal Repairs - Interior   7  $     101,491  

G07 Resolved Issues (RCx) RCx, Complete 1                   -    

G08 Projects In-Progress RCx, Complete 1                   -    

   44  $1,491,038  

 

City Hall 
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Building-level Key Performance Indicators 

Net Annual GHG Emissions Reductions 

The following chart illustrates the projected annual net GHG emissions reductions by Measure realized at this 

Building through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to 

improve chart legibility.  

 

Figure 8.16 - Net Annual GHG Emissions Reductions: City Hall 
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Net Annual Operating Costs Savings 

The following chart below illustrates the projected annual net operating cost savings realized at this building 

through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to improve 

chart legibility. 

 

Figure 8.17: Net Annual Operating Costs Savings: City Hall 
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Total Measure Implementation Cost 

The following chart illustrates the estimated total implementation cost by Measure for this Building. Measures 

that constitute less than 1% to the total are not shown to improve chart legibility. 

 

Figure 8.18: Total Measure Implementation Cost: City Hall 
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Building-level Preliminary Implementation Timeline 

Figure 8.19 presents a preliminary Measure implementation timeline for this building. This figure also includes Project-level timelines for 30% by 2030 

Scenario and the parallel development and implementation of requisite Electrical Infrastructure Upgrades (in buildings where this work is in scope for 

the 30% by 2030 Scenario). Additional implementation planning details can be found in Section 10.2. 

 

Figure 8.19 - Total Measure Implementation Timeline: City Hall

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Electrical Infrastructure Upgrade Project

City Procurement & Project Development Phase

Overarching Project Build-out Period

30% by 2030 Scenario Buildings Decarbonization Project

City Procurement & Project Development Phase

Overarching 30% by 2030 Scenario Build-out Period

Emissions Reductions Measurement & Verification Periods Construction Period M&V Full Program Annual M&V

3020 City Hall 

A03 LED Lighting Upgrade

B09 AHU Upgrade

B18 Terminal Unit Heaters - Repairs/Maintenance RCx

B21 Pump - Repairs/Maintenance RCx, Complete

B24 Air Balancing RCx

B30 Ice-Plant / Refrigeration Plant system - Upgrade

C06 VFD Integration Complete

C09 BAS - Sequence & Controls Review RCx, Complete

D04 Window & Door Seal Repairs - Interior

G07 Resolved Issues (RCx) RCx, Complete

G08 Projects In-Progress RCx, Complete

Measure Status:

 Pre-2024 RCx 

Program

Timeline
2024 2027 2028 2029 20302025 2026

Today
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8.2.3.5 The Grand Theatre  

The Grand Theatre is a performing arts venue 

consisting of a 762-seat auditorium, a 130-seat 

theatre, two (2) lounges for receptions, and other 

backstage facilities. The building was constructed in 

1966 and significantly upgraded in 2010.   

The HVAC system consists of three (3) boilers 

providing hot water to a hydronic loop that feeds the 

central air handling unit and other terminal units. 

There are nine (9) rooftop units (RTUs) providing 

cooling, but only seven (7) provide heating. In 

addition, one (1) central air handling unit and one 

(1) make up air unit provide tempered air to the 

building. Cooling is provided to the central air 

handling unit by two (2) condensing units and to the 

make up air unit by one (1) condensing unit. 

Building-level Measures Summary Table 

The 30% by 2030 Scenario includes Measures in this building as listed in the following table. Each Measure’s 

Status at time of NZTP Report preparation is also shown. 

Table 8.8 - Building Measures - 30% by 2030 Scenario: The Grand Theatre 

Msr. 
Tag 

Measure Name Status GHG Emissions 
Reductions  

[Tonnes eCO2] 

 Total Measure Cost [$]  

A03 LED Lighting Upgrade   -2  $       93,250  

B08 MUA - Repairs/Maintenance RCx, Complete 10                   -    

B12 RTU - Repairs/Maintenance RCx, Complete -                   -    

B39 Exhaust Fans - Repairs/Maintenance RCx -3  $         7,229  

C08 BAS Sensor/Hardware Installation & Calibration RCx 0  $            678  

C09 BAS - Sequence & Controls Review RCx, Complete -2                   -    

D07 Building Envelope   2  $       29,532  

G07 Resolved Issues (RCx) RCx, Complete 1                   -    

G12 HVAC - Duct Sealing & Insulation Repairs RCx, Complete 16                   -    

   22  $130,689  

 

  

 

The Grand Theatre 
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Building-level Key Performance Indicators 

Net Annual GHG Emissions Reductions 

The following chart illustrates the projected annual net GHG emissions reductions by Measure realized at this 

Building through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to 

improve chart legibility.  

 

Figure 8.20 - Net Annual GHG Emissions Reductions: The Grand Theatre 
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Net Annual Operating Costs Savings 

The following chart below illustrates the projected annual net operating cost savings realized at this building 

through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to improve 

chart legibility. 

 

Figure 8.21 - Net Annual Operating Costs Savings: The Grand Theatre 

  



8 Net Zero Transition Plan Scenarios 

Page 

8.34 

City of Kingston Municipal Buildings Net Zero Transition Plan 
MCW#: 23136 
Confidential ● September 2024 ● Final Report  

 

Total Measure Implementation Cost 

The following chart illustrates the estimated total implementation cost by Measure for this Building. Measures 

that constitute less than 1% to the total are not shown to improve chart legibility. 

 

Figure 8.22: Total Measure Implementation Cost: The Grand Theatre 
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Building-level Preliminary Implementation Timeline 

Figure 8.23 presents a preliminary Measure implementation timeline for this building. This figure also includes Project-level timelines for 30% by 2030 

Scenario and the parallel development and implementation of requisite Electrical Infrastructure Upgrades (in buildings where this work is in scope for 

the 30% by 2030 Scenario). Additional implementation planning details can be found in Section 10.2. 

 
Figure 8.23 - Total Measure Implementation Timeline: The Grand Theatre 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Electrical Infrastructure Upgrade Project

City Procurement & Project Development Phase

Overarching Project Build-out Period

Utility-side Upgrades

Building-side Upgrades

30% by 2030 Scenario Buildings Decarbonization Project

City Procurement & Project Development Phase

Overarching 30% by 2030 Scenario Build-out Period

Emissions Reductions Measurement & Verification Periods Construction Period M&V Full Program Annual M&V

3028 The Grand Theatre 

A03 LED Lighting Upgrade

B08 MUA - Repairs/Maintenance

B12 RTU - Repairs/Maintenance

B39 Exhaust Fans - Repairs/Maintenance

C08 BAS Sensor/Hardware Installation & Calibration

C09 BAS - Sequence & Controls Review

D07 Building Envelope

G07 Resolved Issues (RCx)

G12 HVAC - Duct Sealing & Insulation Repairs

Timeline
2024 2027 2028 2029 20302025 2026

Today
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8.2.3.6 Slush Puppie Place  

Slush Puppie Place (formerly Leon's Centre), 

located at 1 The Tragically Hip Way, is a large 

venue sports and entertainment centre which was 

constructed in 2008. The facility has an ice pad 

surrounded by 6,700 seats as well 33 suites, 

concourse halls on the 100 and 300 level, a full 

inhouse kitchen for catered events, six concession 

stands, and other supporting spaces. 

Heating is provided by two (2) natural gas-fired 

boilers, each with a heating output of 1275 MBH 

and an efficiency of 95.0%. These units provide 

hot water to a hydronic loop that feeds perimeter 

radiators, unit heaters in various spaces 

throughout the building, and dressing rooms 

heating coils. Dehumidification for the main bowl is provided by two (2) air handling units (AHU). There are also 

11 additional AHUs providing natural gas heating to various spaces throughout the facility. The equipment is 

approximately 14 years old and nearing the end of the expected service life. 

Building-level Measures Summary Table 

The 30% by 2030 Scenario includes Measures in this building as listed in the following table. Each Measure’s 

Status at time of NZTP Report preparation is also shown. 

Table 8.9 - Building Measures - 30% by 2030 Scenario: Slush Puppie Place 

Msr. 
Tag 

Measure Name Status GHG Emissions 
Reductions  

[Tonnes eCO2] 

 Total Measure 
Cost [$]  

A03 LED Lighting Upgrade Complete -6                          -    

B02 Boiler (&/ Heatpump) Upgrades    78  $       4,260,443  

B04 Heating Systems - Repairs & Maintenance / Upgrade RCx, Complete 43                          -    

B09 AHU Upgrade   142  $       2,193,075  

B10 AHU - Repairs/Maintenance RCx, Complete 111                          -    

B31 Ice Rink Quality Optimization   53  $          118,047  

B39 Exhaust Fans - Repairs/Maintenance RCx, Complete -1                          -    

B45 HVAC - Motor (& belt) systems Maintenance / Repair Complete -0                          -    

B50 Simulated Mechanical Systems Upgrade (RCx) RCx -67  $            68,030  

B54 DHW Boiler System Upgrade / Repair RCx, Complete 3                          -    

   355  $6,639,595  

 

Slush Puppie Place 



8 Net Zero Transition Plan Scenarios 

Page 

8.37 

City of Kingston Municipal Buildings Net Zero Transition Plan 
MCW#: 23136 
Confidential ● September 2024 ● Final Report  

 

Building-level Key Performance Indicators 

Net Annual GHG Emissions Reductions 

The following chart illustrates the projected annual net GHG emissions reductions by Measure realized at this 

Building through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to 

improve chart legibility.  

 

Figure 8.24 - Net Annual GHG Emissions Reductions: Slush Puppie Place 
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Net Annual Operating Costs Savings 

The following chart below illustrates the projected annual net operating cost savings realized at this building 

through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to improve 

chart legibility. 

 

Figure 8.25 - Net Annual Operating Costs Savings: Slush Puppie Place 
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Total Measure Implementation Cost 

The following chart illustrates the estimated total implementation cost by Measure for this Building. Measures 

that constitute less than 1% to the total are not shown to improve chart legibility. 

 

Figure 8.26: Total Measure Implementation Cost: Slush Puppie Place 
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Building-level Preliminary Implementation Timeline 

Figure 8.27 presents a preliminary Measure implementation timeline for this building. This figure also includes Project-level timelines for 30% by 2030 

Scenario and the parallel development and implementation of requisite Electrical Infrastructure Upgrades (in buildings where this work is in scope for 

the 30% by 2030 Scenario). Additional implementation planning details can be found in Section 10.2. 

 

Figure 8.27 - Total Measure Implementation Timeline: Slush Puppie Place 

 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Electrical Infrastructure Upgrade Project

City Procurement & Project Development Phase

Overarching Project Build-out Period

30% by 2030 Scenario Buildings Decarbonization Project

City Procurement & Project Development Phase

Overarching 30% by 2030 Scenario Build-out Period

Emissions Reductions Measurement & Verification Periods Construction Period M&V Full Program Annual M&V

3054 Slush Puppie Place

A03 LED Lighting Upgrade Complete

B02 Boiler (&/ Heatpump) Upgrades 

B04 Heating Systems - Repairs & Maintenance RCx, Complete

B09 AHU Upgrade

B10 AHU - Repairs/Maintenance RCx, Complete

B31 Ice Rink Quality Optimization

B39 Exhaust Fans - Repairs/Maintenance RCx, Complete

B45 HVAC - Motor (& belt) systems Maintenance / Repair Complete

B50 Simulated Mechanical Systems Upgrade (RCx) RCx

B54 DHW Boiler System Upgrade / Repair RCx, Complete

Measure Status:

 Pre-2024 RCx 

Program

Timeline
2024 2027 2028 2029 20302025 2026

Today
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8.2.3.7 Rideaucrest Home 

Rideaucrest Home, located at 175 Rideau Street, is a 

180-bed long-term care facility that was constructed in 

1993. 

Fifteen (15) gas-fired condensing boilers provide hot 

water to the heating loop for the air handling units, 

heat pumps, heat exchangers and other terminal units. 

Cooling is provided by three (3) water-cooled scroll 

chillers and two (2) cooling towers. The water-source 

heat pumps provide cooling to private suites and other 

areas of the building. Four (4) electric condensing 

units provide cooling to the food services area 

(freezers and coolers) and other areas of the building.  

Two (2) air-cooled condensing units serve the morgue 

area. Conditioned air to the common spaces is supplied by two (2) built-up air handling units (AHUs) each 

equipped with dedicated supply and exhaust fans. These AHUs were constructed in 1993 and, as such, they 

are presently beyond their expected service life. General facility and washroom exhaust ventilation is provided 

by rooftop and interior exhaust fans. Stand-alone supply fans also provide pressurization of the stairwells. 

Building-level Measures Summary Table 

The 30% by 2030 Scenario includes Measures in this building as listed in the following table. Each Measure’s 

Status at time of NZTP Report preparation is also shown. 

Table 8.10: Building Measures - 30% by 2030 Scenario: Rideaucrest Home 

Msr. 
Tag 

Measure Name Status GHG Emissions 
Reductions  

[Tonnes eCO2] 

 Total Measure 
Cost [$]  

A03 LED Lighting Upgrade Complete -0                          -    

B02 Boiler (&/ Heatpump) Upgrades    275  $       2,377,834  

B04 Heating Systems - Repairs & Maintenance / Upgrade RCx, Complete -0                          -    

B05 DHW System RCx, Complete 2                          -    

B12 RTU - Repairs/Maintenance RCx, Complete 56                          -    

B22 Chiller &/or Cooling Tower - Repairs / Maintenance RCx, Complete -                          -    

B23 Chiller &/ Cooling Tower Upgrade Complete 1                          -    

B35 Heatpump - Repairs/Maintenance RCx, Complete 34                          -    

B45 HVAC - Motor (& belt) systems Maintenance / Repair Complete 0                          -    

B46 AC Retrofit / Repairs   36  $            48,169  

B48 Glycol Systems Upgrade RCx, Complete 38                          -    

 

Rideaucrest Home 
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Table 8.10: Building Measures - 30% by 2030 Scenario: Rideaucrest Home 

Msr. 
Tag 

Measure Name Status GHG Emissions 
Reductions  

[Tonnes eCO2] 

 Total Measure 
Cost [$]  

B49 Heat Exchanger Upgrade / Repairs RCx, Complete -                          -    

B52 Heatpump Upgrade (& Loop - if applicable)    17  $       4,412,648  

B54 DHW Boiler System Upgrade / Repair   84  $          435,585  

C08 BAS Sensor/Hardware Installation & Calibration   -0  $               6,985  

G09 Other Repairs (RCx) RCx, Complete -                          -    

J01 Utility/LDC Electrical Service Upgrade    -  $       1,188,403  

J02 Building Electrical Service Upgrade     -  $          688,023  

   541  $9,157,645  

Building-level Key Performance Indicators 

Net Annual GHG Emissions Reductions 

The following chart illustrates the projected annual net GHG emissions reductions by Measure realized at this 

Building through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to 

improve chart legibility.  

 

Figure 8.28 - Net Annual GHG Emissions Reductions: Rideaucrest Home 
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Net Annual Operating Costs Savings 

The following chart below illustrates the projected annual net operating cost savings realized at this building 

through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to improve 

chart legibility. 

 

Figure 8.29 - Net Annual Operating Costs Savings: Rideaucrest Home 
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Total Measure Implementation Cost 

The following chart illustrates the estimated total implementation cost by Measure for this Building. Measures 

that constitute less than 1% to the total are not shown to improve chart legibility. 

 

Figure 8.30: Total Measure Implementation Cost: Rideaucrest Home 
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Building-level Preliminary Implementation Timeline 

Figure 8.31 presents a preliminary Measure implementation timeline for this building. This figure also includes Project-level timelines for 

30% by 2030 Scenario and the parallel development and implementation of requisite Electrical Infrastructure Upgrades (in buildings where 

this work is in scope for the 30% by 2030 Scenario). Additional implementation planning details can be found in Section 10.2. 

 

Figure 8.31 - Total Measure Implementation Timeline: Rideaucrest Home 

 

Electrical Infrastructure Upgrades 

Figure 8.31 shows the recommended timeframe for implementation of electrical infrastructure upgrade Measures for this building. The scope 

of these Measures prepares the building for subsequent Measures in scope for future 2040 Scenarios structured against decarbonization 

targets (i.e. 60%, 80% and 100%), effectively “future-proofing” the building for these longer-term, deeper decarbonization goals.  

 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Electrical Infrastructure Upgrade Project

City Procurement & Project Development Phase

Overarching Project Build-out Period

30% by 2030 Scenario Buildings Decarbonization Project

City Procurement & Project Development Phase

Overarching 30% by 2030 Scenario Build-out Period

Emissions Reductions Measurement & Verification Periods Construction Period M&V Full Program Annual M&V

3061 Rideaucrest Home

A03 LED Lighting Upgrade Complete

B02 Boiler (&/ Heatpump) Upgrades 

B04 Heating Systems - Repairs & Maintenance RCx, Complete

B05 DHW System RCx, Complete

B12 RTU - Repairs/Maintenance RCx, Complete

B22 Chiller &/or Cooling Tower - Repairs / Maintenance RCx, Complete

B23 Chiller &/ Cooling Tower Upgrade Complete

B35 Heatpump - Repairs/Maintenance RCx, Complete

B45 HVAC - Motor (& belt) systems Maintenance / Repair Complete

B46 AC Retrofit / Repairs

B48 Glycol Systems Upgrade RCx, Complete

B49 Heat Exchanger Upgrade / Repairs RCx, Complete

B52 Heatpump Upgrade (& Loop - if applicable) 

B54 DHW Boiler System Upgrade / Repair

C08 BAS Sensor/Hardware Installation & Calibration

G09 Other Repairs (RCx) RCx, Complete

J01 Utility/LDC Electrical Service Upgrade 

J02 Building Electrical Service Upgrade  

Measure Status:

 Pre-2024 RCx 

Program

Timeline
2024 2027 2028 2029 20302025 2026

Today
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8.2.3.8 Kingston Police Headquarters 

The Kingston Police Headquarters Building, 

located at 705 Division Street, is a two-story 

concrete and steel structure with various spaces 

that support the specialized functions specific to 

local policing.  

Heating is provided through two (2) Viessmann 

boilers, rated at 2,600MBH output each, feeding 

a hydronic loop that serves seven (7) air handling 

units (AHUs), two (2) heat exchangers and 

terminal units. Four (4) of those AHUs are 

equipped with dedicated electric humidifiers. In 

addition to the boilers, two (2) gas-fired packaged 

AHUs also provide heating to the facility. Cooling 

is provided through one (1) water-cooled single-stage centrifugal chiller with a 200-ton capacity that feeds 

chilled water to the hydronic loop. The cooling tower located on the roof has a 250-ton capacity, and the two 

(2) packaged AHUs also each provide 10 tons of cooling to the facility. The server has two (2) Cantal air cooled 

condensing units with a 10-ton capacity each (both units are charged with R-407C). 

Building-level Measures Summary Table 

The 30% by 2030 Scenario includes Measures in this building as listed in the following table. Each Measure’s 

Status at time of NZTP Report preparation is also shown. 

Table 8.11 - Building Measures - 30% by 2030 Scenario: Kingston Police Headquarters Building 

Msr. 
Tag 

Measure Name Status GHG Emissions 
Reductions  

[Tonnes eCO2] 

 Total Measure 
Cost [$]  

A03 LED Lighting Upgrade   -13  $          234,885  

B02 Boiler (&/ Heatpump) Upgrades  RCx 3  $               2,259  

B16 HRV - Repairs/Maintenance RCx 80  $               5,509  

B18 Terminal Unit Heaters - Repairs/Maintenance RCx -  $            10,957  

B20 Pump Optimization   0  $            45,211  

B21 Pump - Repairs/Maintenance RCx 1  $               6,808  

B23 Chiller &/ Cooling Tower Upgrade   3  $          835,134  

B43 HVAC - Sequencing & Controls Review  RCx 64  $            14,752  

B44 Humidifier - Upgrade / Repair RCx -  $               5,509  

B45 HVAC - Motor (& belt) systems Maintenance / Repair RCx, Complete -0                          -    

B46 AC Retrofit / Repairs RCx -  $               1,375  

B47 Htg. / Clg. Coil Repairs / Upgrades RCx 1  $               1,521  

C06 VFD Integration   6  $            74,854  

C08 BAS Sensor/Hardware Installation & Calibration RCx -  $               1,844  

   145  $       1,240,618  

 

The Kingston Police Headquarters Building 
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Building-level Key Performance Indicators 

Net Annual GHG Emissions Reductions 

The following chart illustrates the projected annual net GHG emissions reductions by Measure realized at this 

Building through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to 

improve chart legibility.  

 

Figure 8.32 - Net Annual GHG Emissions Reductions: Kingston Police Headquarters Building 
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Net Annual Operating Costs Savings 

The following chart below illustrates the projected annual net operating cost savings realized at this building 

through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to improve 

chart legibility. 

 

Figure 8.33 - Net Annual Operating Costs Savings: Kingston Police Headquarters Building 
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Total Measure Implementation Cost 

The following chart illustrates the estimated total implementation cost by Measure for this Building. Measures 

that constitute less than 1% to the total are not shown to improve chart legibility. 

 

Figure 8.34 - Total Measure Implementation Cost: Kingston Police Headquarters Building 
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Building-level Preliminary Implementation Timeline 

Figure 8.35 presents a preliminary Measure implementation timeline for this building. This figure also includes Project-level timelines for 30% by 2030 

Scenario and the parallel development and implementation of requisite Electrical Infrastructure Upgrades (in buildings where this work is in scope for 

the 30% by 2030 Scenario). Additional implementation planning details can be found in Section 10.2. 

Figure 8.35 - Total Measure Implementation Timeline: Kingston Police Headquarters Building 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Electrical Infrastructure Upgrade Project

City Procurement & Project Development Phase

Overarching Project Build-out Period

30% by 2030 Scenario Buildings Decarbonization Project

City Procurement & Project Development Phase

Overarching 30% by 2030 Scenario Build-out Period

Emissions Reductions Measurement & Verification Periods Construction Period M&V Full Program Annual M&V

3122 Kingston Police Headquarters

A03 LED Lighting Upgrade

B02 Boiler (&/ Heatpump) Upgrades RCx

B16 HRV - Repairs/Maintenance RCx

B18 Terminal Unit Heaters - Repairs/Maintenance RCx

B20 Pump Optimization

B21 Pump - Repairs/Maintenance RCx

B23 Chiller &/ Cooling Tower Upgrade

B43 HVAC - Sequencing & Controls Review RCx

B44 Humidifier - Upgrade / Repair RCx

B45 HVAC - Motor (& belt) systems Maintenance / Repair RCx, Complete

B46 AC Retrofit / Repairs RCx

B47 Htg. / Clg. Coil Repairs / Upgrades RCx

C06 VFD Integration

C08 BAS Sensor/Hardware Installation & Calibration RCx

Measure Status:

 Pre-2024 RCx 

Program

Timeline
2024 2027 2028 2029 20302025 2026

Today
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8.2.3.9 INVISTA Centre 

The INVISTA Centre is a 4-pad indoor ice rink 

and community centre facility that was 

constructed in 2008.  

Space heating throughout the facility is provided 

primarily by a boiler fed hydronic system with 

tempering of fresh air through several large air 

handling units (AHUs). The boilers serve the 

terminal units of the loop including variable air 

volume (VAV) boxes coils and force flow heaters. 

Space cooling is provided with direct 

compression (DX) systems within the AHUs as 

well as several small heat pumps. A water-

cooled chiller alongside one (1) rooftop cooling 

tower provides cooling for ice rinks within the 

facility. Rejected heat from the chiller plant is captured and utilized for domestic hot water (DHW), changeroom 

in-floor heating system, as well as a glycol reheat loop for the major AHUs. General exhaust, ice rink exhaust 

and washroom/changeroom exhaust is provided using interior and exterior exhaust fans.  

Building-level Measures Summary Table 

The 30% by 2030 Scenario includes Measures in this building as listed in the following table. Each Measure’s 

Status at time of NZTP Report preparation is also shown. 

Table 8.12: Building Measures - 30% by 2030 Scenario: INVISTA Centre 

Msr. 
Tag 

Measure Name Status GHG 
Emissions 

Reductions  
[Tonnes eCO2] 

 Total Measure Cost 
[$]  

A03 LED Lighting Upgrade   5  $          275,977  

B03 Dehumidifier Upgrade   294  $       1,779,638  

B11 RTU Upgrade   54  $       1,396,441  

B12 RTU - Repairs/Maintenance RCx, Complete 3                          -    

B14 VAV - Repairs/Maintenance RCx, Complete 4                          -    

B17 Terminal Unit Heaters Upgrade   41  $          428,041  

B18 Terminal Unit Heaters - Repairs/Maintenance RCx, Complete -3                          -    

B21 Pump - Repairs/Maintenance RCx, Complete 4                          -    

B24 Air Balancing RCx 7  $            48,616  

B31 Ice Rink Quality Optimization   68  $          147,370  

B32 Ice-plant - Repairs/Maintenance RCx 0  $                  524  

B39 Exhaust Fans - Repairs/Maintenance RCx, Complete -0                          -    

B45 HVAC - Motor (& belt) systems Maintenance / Repair Complete 1                          -    

C06 VFD Integration RCx, Complete 0                          -    

C07 VFD Programming/ Optimization RCx, Complete 0                          -    

 

The INVISTA Centre 
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Table 8.12: Building Measures - 30% by 2030 Scenario: INVISTA Centre 

Msr. 
Tag 

Measure Name Status GHG 
Emissions 

Reductions  
[Tonnes eCO2] 

 Total Measure Cost 
[$]  

C09 BAS - Sequence & Controls Review RCx, Complete 56                          -    

D02 Low-Emissivity Ceiling Coating Installation RCx, Complete 0                          -    

D03 Window & Door Seal Repairs - Exterior   4  $               6,873  

D04 Window & Door Seal Repairs - Interior   10  $               6,035  

E02 Water Balancing RCx 5  $            17,362  

G07 Resolved Issues (RCx) RCx, Complete 16                          -    

J01 Utility/LDC Electrical Service Upgrade    -  $          475,323  

J02 Building Electrical Service Upgrade     -  $          621,576  

   568  $5,203,776  

Building-level Key Performance Indicators 

Net Annual GHG Emissions Reductions 

The following chart illustrates the projected annual net GHG emissions reductions by Measure realized at this 

Building through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to 

improve chart legibility.  

 

Figure 8.36: Net Annual GHG Emissions Reductions: INVISTA Centre 
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Net Annual Operating Costs Savings 

The following chart below illustrates the projected annual net operating cost savings realized at this building 

through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to improve 

chart legibility. 

 

Figure 8.37: Net Annual Operating Costs Savings: INVISTA Centre 
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Total Measure Implementation Cost 

The following chart illustrates the estimated total implementation cost by Measure for this Building. Measures 

that constitute less than 1% to the total are not shown to improve chart legibility. 

 

Figure 8.38: Total Measure Implementation Cost: INVISTA Centre 
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Building-level Preliminary Implementation Timeline 

Figure 8.39 presents a preliminary Measure implementation timeline for this building. This figure also includes Project-level timelines for 

30% by 2030 Scenario and the parallel development and implementation of requisite Electrical Infrastructure Upgrades (in buildings where 

this work is in scope for the 30% by 2030 Scenario). Additional implementation planning details can be found in Section 10.2. 

 

Figure 8.39 - Total Measure Implementation Timeline: INVISTA Centre 

Electrical Infrastructure Upgrades 

Figure 8.39 shows the recommended timeframe for implementation of electrical infrastructure upgrade Measures for this building. The scope 

of these Measures prepares the building for subsequent Measures in scope for future 2040 Scenarios structured against decarbonization 

targets (i.e. ,60%, 80% and 100%), effectively ‘future-proofing’ the building for these longer-term, deeper decarbonization goals. 

 

 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Electrical Infrastructure Upgrade Project

City Procurement & Project Development Phase

Overarching Project Build-out Period

30% by 2030 Scenario Buildings Decarbonization Project

City Procurement & Project Development Phase

Overarching 30% by 2030 Scenario Build-out Period

Emissions Reductions Measurement & Verification Periods Construction Period M&V Full Program Annual M&V

3137 INVISTA Centre

A03 LED Lighting Upgrade

B03 Dehumidifier Upgrade

B11 RTU Upgrade

B12 RTU - Repairs/Maintenance RCx, Complete

B14 VAV - Repairs/Maintenance RCx, Complete

B17 Terminal Unit Heaters Upgrade

B18 Terminal Unit Heaters - Repairs/Maintenance RCx, Complete

B21 Pump - Repairs/Maintenance RCx, Complete

B24 Air Balancing RCx

B31 Ice Rink Quality Optimization

B32 Ice-plant - Repairs/Maintenance RCx

B39 Exhaust Fans - Repairs/Maintenance RCx, Complete

B45 HVAC - Motor (& belt) systems Maintenance / Repair Complete

C06 VFD Integration RCx, Complete

C07 VFD Programming/ Optimization RCx, Complete

C09 BAS - Sequence & Controls Review RCx, Complete

D02 Low-Emissivity Ceiling Coating Installation RCx, Complete

D03 Window & Door Seal Repairs - Exterior

D04 Window & Door Seal Repairs - Interior

E02 Water Balancing RCx

G07 Resolved Issues (RCx) RCx, Complete

J01 Utility/LDC Electrical Service Upgrade 

J02 Building Electrical Service Upgrade  

Measure Status:

 Pre-2024 RCx 

Program

Timeline
2024 2027 2028 2029 20302025 2026

Today
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8.2.3.10 Land Registry Office 

The Land Registry Office Building, located at 1 

Court Street, was constructed in 1875.  

The facility is currently vacant. Space heating 

is provided through a shared hydronic loop with 

the main Frontenac County Court House 

Building. The gas meter is also shared with the 

Court House. Cooling is provided through 

several split AC units. DHW to the facility is 

provided with a residential grade electric water 

heater. 

 

 

Building-level Measures Summary Table 

The 30% by 2030 Scenario includes Measures in this building as listed in the following table. Each Measure’s 

Status at time of NZTP Report preparation is also shown. 

Table 8.13 - Building Measures - 30% by 2030 Scenario: Land Registry Office 

Msr. 
Tag 

Measure Name Status GHG Emissions 
Reductions  

[Tonnes eCO2] 

 Total Measure 
Cost [$]  

A03 LED Lighting Upgrade   0  $            19,418  

B04 Heating Systems - Repairs & Maintenance / Upgrade RCx, Complete 1                          -    

   1 $19,418 

 

Building-level Key Performance Indicators 

Net Annual GHG Emissions Reductions 

The proposed 30% by 2030 Scenario leads to an annual GHG emissions reduction of 1 tonne eCO2, provided 

exclusively by Measure B04 – Heating Systems – Repair & Maintenance. No other proposed Measures 

generate GHG emissions reductions (or increases) in this building. As a result there is no emissions reduction 

graph provided for this building. 

  

 

The Land Registry Office Building 
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Net Annual Operating Costs Savings 

The following chart below illustrates the projected annual net operating cost savings realized at this building 

through the 30% by 2030 Scenario. 

 

Figure 8.40 - Net Annual Operating Costs Savings: Land Registry Office 

 

Total Measure Implementation Cost 

The $19,418 Total Measure Implementation Cost for this building is 100% comprised of the cost of Measure 

A03 – LED Lighting Upgrade. Measure B04 – Heating Systems Repairs/Maintenance has already been 

completed through Modern Niagara’s energy performance recommissioning program. 

 



8 Net Zero Transition Plan Scenarios 

Page 

8.58 

City of Kingston Municipal Buildings Net Zero Transition Plan 
MCW#: 23136 
Confidential ● September 2024 ● Final Report  

 

Building-level Preliminary Implementation Timeline 

Figure 8.41 presents a preliminary Measure implementation timeline for this building. This figure also includes Project-level timelines for 30% by 2030 

Scenario and the parallel development and implementation of requisite Electrical Infrastructure Upgrades (in buildings where this work is in scope for 

the 30% by 2030 Scenario). Additional implementation planning details can be found in Section 10.2. 

 

Figure 8.41 - Total Measure Implementation Timeline: Frontenac County Land Registry Office. 

 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Electrical Infrastructure Upgrade Project

City Procurement & Project Development Phase

Overarching Project Build-out Period

30% by 2030 Scenario Buildings Decarbonization Project

City Procurement & Project Development Phase

Overarching 30% by 2030 Scenario Build-out Period

Emissions Reductions Measurement & Verification Periods Construction Period M&V Full Program Annual M&V

3148 Frontenac County Land Registry Office

A03 LED Lighting Upgrade

B11 Heating Systems - Repairs & Maintenance / Upgrade RCx, Complete

Measure Status:

 Pre-2024 RCx 

Program

Timeline
2024 2027 2028 2029 20302025 2026

Today
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8.2.3.11 Utilities Kingston Service Centre 

The Utilities Kingston Service Centre, located at 91 

Lappan’s Lane, contains offices, maintenance and 

garage workspaces, as well as parts storage. The facility 

was originally constructed in 1969 and last upgraded 

(with new HVAC equipment) in 2012.   

Space heating throughout the facility is provided through 

eight (8) natural gas-fired packaged rooftop units (RTUs). 

Four (4) natural gas unit heaters serve the warehouse 

and garage areas. The perimeter of the building, 

hallways, lunchrooms, washrooms, vestibules and 

offices are heated with electric baseboard units. Cooling 

is provided by DX functionality within the eight (8) RTUs. 

DX-split condensing units also provide cooling to the 

communications/IT room, training and office areas, while 

a rooftop AC unit provides additional cooling to the 

training room. One (1) natural gas boiler provides 

domestic hot water throughout the facility. Compressed air is delivered to the garage and maintenance shop 

with an air compressor. 

Building-level Measures Summary Table 

The 30% by 2030 Scenario includes Measures in this building as listed in the following table. Each Measure’s 

Status at time of NZTP Report preparation is also shown. 

Table 8.14 - Building Measures - 30% by 2030 Scenario: Utilities Kingston Service Centre 

Msr. 
Tag 

Measure Name Status GHG Emissions 
Reductions  

[Tonnes eCO2] 

 Total Measure Cost 
[$]  

A03 LED Lighting Upgrade Complete -3                          -    

B11 RTU Upgrade   30  $          581,619  

B12 RTU - Repairs/Maintenance RCx, Complete 0                          -    

B14 VAV - Repairs/Maintenance   -  $                  524  

B24 Air Balancing RCx, Complete -1                          -    

B38 Exhaust Fans Upgrade / Retrofit RCx 0  $               2,305  

C04 Building Automation System (BAS) Installation   5  $          369,297  

D07 Building Envelope   1  $               7,378  

G07 Resolved Issues (RCx) RCx, Complete 0                          -    

   33  $861,122  

 

 

Utilities Kingston Service Centre 
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Building-level Key Performance Indicators 

Net Annual GHG Emissions Reductions 

The following chart illustrates the projected annual net GHG emissions reductions by Measure realized at this 

Building through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to 

improve chart legibility.  

 

Figure 8.42 - Net Annual GHG Emissions Reductions: Utilities Kingston Service Centre 

Net Annual Operating Costs Savings 

The following chart below illustrates the projected annual net operating cost savings realized at this building 

through the 30% by 2030 Scenario. Measures contributing less than 1% to the total are not shown to improve 

chart legibility. 
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Figure 8.43 - Net Annual Operating Costs Savings: Utilities Kingston Service Centre 
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Total Measure Implementation Cost 

The following chart illustrates the estimated total implementation cost by Measure for this Building. Measures 

that constitute less than 1% to the total are not shown to improve chart legibility. 

 

Figure 8.44 - Total Measure Implementation Cost: Utilities Kingston Service Centre 
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Building-level Preliminary Implementation Timeline 

Figure 8.45 presents a preliminary Measure implementation timeline for this building. This figure also includes Project-level timelines for 30% by 2030 

Scenario and the parallel development and implementation of requisite Electrical Infrastructure Upgrades (in buildings where this work is in scope for 

the 30% by 2030 Scenario). Additional implementation planning details can be found in Section 10.2. 

 

Figure 8.45 - Total Measure Implementation Timeline: Utilities Kingston Service Centre 

 

 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Electrical Infrastructure Upgrade Project

City Procurement & Project Development Phase

Overarching Project Build-out Period

30% by 2030 Scenario Buildings Decarbonization Project

City Procurement & Project Development Phase

Overarching 30% by 2030 Scenario Build-out Period

Emissions Reductions Measurement & Verification Periods Construction Period M&V Full Program Annual M&V

3152 Utilities Kingston Service Centre

A03 LED Lighting Upgrade Complete

B11 RTU Upgrade

B12 RTU - Repairs/Maintenance RCx, Complete

B14 VAV - Repairs/Maintenance

B24 Air Balancing RCx, Complete

B38 Exhaust Fans Upgrade / Retrofit RCx

C04 Building Automation System (BAS) Installation

D07 Building Envelope

G07 Resolved Issues (RCx) RCx, Complete

Measure Status:

 Pre-2024 RCx 

Program

Timeline
2024 2027 2028 2029 20302025 2026

Today



8 Net Zero Transition Plan Scenarios 

Page 

8.64 

City of Kingston Municipal Buildings Net Zero Transition Plan 
MCW#: 23136 
Confidential ● September 2024 ● Final Report  

 

8.2.4 Aggregated Non-Priority Sites KPI Summaries 

The following section details the Scenario scope and Key Performance Indicators for the following 7 aggregated 

‘non-priority’ buildings within the 30% by 2030 Scenario: 

• Cataraqui Community Centre 

• Kingston Area Recycling Centre 

• Portsmouth Olympic Harbour  

• Isabel Turner Library 

• Norman Rogers Airport Terminal 

• Norman Rogers Operations  

• Transit Maintenance Centre 

Key Performance Indicators 

KPIs shown herein are presented at the Measure Group-level to provide ease of legibility. For data at the 

Measure-level, refer to Appendix G - PMDB Program Summaries (Data). 

Net Annual GHG Emissions Reductions 

 

Figure 8.46 – Aggregated Non-Priority Sites – GHG Emissions Reductions 
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Net Annual Operating Cost Savings 

 

Figure 8.47 - Total Measure Implementation Cost: Aggregated Non-Priority Sites 

Total Measure Implementation Costs 

 

Figure 8.48 - Total Measure Implementation Cost: Aggregated Non-Priority Sites 
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Measure Scope Summary Matrix by Building 

The following Table 8.15 lists the Measures in scope for each non-priority building. Measures indicated a ⚫ denote that the Measure is in scope for the 30% by 2030 Scenario, while Measures indicated with a ⚫ indicate that the Measure was considered 

but ultimately not included in the 30% by 2030 Scenario.  

Building 
Code   Building Name 

GHG  
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[tonnes eCO2] 
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A03 B02 B04 B08 B11 B12 B16 B17 B18 B19 B24 B31 B35 B39 B45 B50 B51 B53 B54 C04 C09 D04 D07 E02 G07 G11 G12 J01 J02 

3001 
Kingston (Norman Rogers)  
Airport Terminal 

-34 $105,052 ⚫ ⚫ ⚫     ⚫   ⚫   ⚫           ⚫   ⚫ ⚫                 ⚫ ⚫ 

3002 
Kingston (Norman Rogers)  
Airport Operations  

49 $240,202 ⚫             ⚫                                       
⚫ ⚫ 

3059 KFPL - Isabel Turner Public Library  40 $338,220 ⚫ ⚫ ⚫                   ⚫         ⚫     ⚫             ⚫ ⚫ 

3062 Portsmouth Olympic Harbour  51 $366,148 ⚫       ⚫ ⚫   ⚫ ⚫   ⚫             ⚫         ⚫             

3125 Kingston Area Recycling Centre (KARC)  89  $1,523,804 ⚫       ⚫ ⚫   ⚫               ⚫             ⚫   ⚫     ⚫ ⚫ 

3138 Cataraqui Community Centre  166  $1,747,523 ⚫       ⚫ ⚫   ⚫     ⚫ ⚫   ⚫ ⚫             ⚫ ⚫ ⚫   ⚫ ⚫ ⚫ ⚫ 

3145 Kingston Transit Maintenance Centre  43  $1,611,435 ⚫ ⚫ ⚫ ⚫ ⚫   ⚫ ⚫               ⚫ ⚫     ⚫   ⚫         ⚫ ⚫ ⚫ 

  405 $5,932,383                              
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8.2.5 Electrical Infrastructure and Net Peak Demand Increase Summary 

Table 8.16 below summarizes KPIs for Measure Group J - Electrical Infrastructure Upgrades on a per-building 

basis. These KPIs represent the estimated investment in terms of building-side and utility-side electrical 

infrastructure that is required to support the projected net peak electrical demand increase resulting from the 

implementation of proposed measures in this decarbonization pathway Scenario.  

TABLE 8.16 - KPIs for Measure Group J - Electrical Infrastructure Upgrades for 30% by 2030 Scenario 

ID Building / Measure Name Net Electrical 
Demand 
Increase 

[kW] 

 Total  
Measure  
Cost [$]  

3061 - RIDEAUCREST HOME BUILDING 2,322  $           1,876,425  

J01 Utility/LDC Electrical Service Upgrade  -  $           1,188,403  

J02 Building Electrical Service Upgrade   2,322  $              688,023  

3125 - KINGSTON AREA RECYCLING CENTRE BUILDING 520  $           1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $              475,323  

J02 Building Electrical Service Upgrade   520  $              621,576  

3126 - CREEKFORD SOLID WASTE GARAGE BUILDING 269  $              606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $              222,263  

J02 Building Electrical Service Upgrade   269  $              383,908  

3137 - INVISTA CENTRE BUILDING 537  $           1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $              475,323  

J02 Building Electrical Service Upgrade   537  $              621,576  

3138 - CATARAQUI COMMUNITY CENTRE BUILDING 377  $              606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $              222,263  

J02 Building Electrical Service Upgrade   377  $              383,908  

3145 - KINGSTON TRANSIT MAINTENANCE CENTRE BUILDING 864  $           1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $              475,323  

J02 Building Electrical Service Upgrade   864  $              621,576  

PROGRAM TOTAL 4,889  $           6,379,464  

 

Given the timeline of this scenario, the City would need to plan for a near-$6.4M investment into building and 

utility-side infrastructure upgrades that must be completed before CY 2030, and in consideration of parallel 

implementation of decarbonization measures, many of which cannot be completed without these electrical 

infrastructure upgrades in place prior to implementation start. Section 10.2 of this report provides additional 

details on these implementation planning considerations.  
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8.3 60% Reduction by 2040 

While the City’s CLP target is 100%, a 60% by 2040 Program has been modelled to evaluate the GHG impact 

and costs (both capital and operating) for potential scenarios which fall short of carbon neutrality. This Scenario 

follows similar principles to that of the previous program (30% by 2030) and incorporates additional measures 

to achieve significant reductions in GHG emissions from municipal facilities, including the replacement of fossil 

fuel-based systems with electric alternatives. The complement of measures making up the program have been 

established based on the highest decrease in emissions relative to cost while also considering planned 

expenditures in the FMCS capital forecast. 

The following table provides a summary of KPIs for the 60% by 2040 Scenario:  

Table 8.17 - Key Performance Indicators: 60% by 2040 Scenario 

Key Performance Indicator Unit of Measurement Value 

Energy Use & GHG Emissions Reductions     

GHG Emissions Baseline [CY 2018] [tonnes eCO2 / Yr] 7,214 

GHG Emissions Reductions  
[tonnes eCO2 / Yr] 4,892 

[% over baseline] 67.80% 

Net Energy Consumption Savings 

[Elec + Nat Gas eMWh / Yr] 24,601 

[Elec MWh / Yr] -3,314 

[Nat Gas m3 / Yr] 2,692,610 

Net Demand Increase [MW] 13.6 

Annual Operating Cost Savings     

Carbon Cost Savings [$170 / tonne eCO2] [$ / Yr] $831,702 

Utility Cost Savings - Electricity [$ / Yr] -$503,947 

Utility Cost Savings - Natural Gas [$ / Yr] $855,661 

Net Total Operating Cost Savings [$ / Yr] $1,183,415 

Implementation Costs     

Total Program Cost [$] $124,397,546 

Total Forecasted City Capital Contributions  [$] $7,403,465 

Total Electrification Upgrade Cost [$] $21,649,055 

Net Program Cost [$] $138,643,136 

Net Program Cost per Tonne eCO2 [$ / tonne eCO2] $28,341 
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GHG Emissions Reductions & Implementation Costs by Measure Group 

The annual GHG emissions reduction attributed to each measure category for the 60% by 2040 program is 

shown in Figure 8.49, and the corresponding costs are illustrated in Figure 8.50. Measure Groups that 

contribute less than 1% to each KPI are not shown to improve chart legibility. 

 

Figure 8.49 – 60 by 2040 Scenario total annual GHG emissions reductions shown by Measure Group. 

 

 

Figure 8.50 - 60% by 2040 Scenario total implementation cost shown by Measure Group 
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Table 8.18 Program Summary 

Table 8.18 below provides additional detail along with KPIs for each measure grouped by category. Refer to 

Appendix G for further program details, sorted by building. 

  

BL D G.  

COD E /

MSR TAG

BUI L D I NG

MEASURE

 TOTAL

SAVI NGS

[$ ] 

EL ECTRI CI TY

CONSUMP TI ON

[kW h ]

NATURAL  GAS

[m ³ ]

NET 

EL ECTRI CAL  

D EMAND  

I NCREASE K W

[kW ]

 MED I AN 

CARBON TAX  

OVER TERM

[$ ] 

ENERGY

[GJ]

GHG EMI SSI ONS 

RED UCTI ONS

[To n n es eCO2 ]

 TOTAL

MEASURE COST

[$ ] 

 TOTAL  CAP I TAL  

CONTRI BUTI ONS

[$ ] 

 MEASURE COST L ESS TOTAL  

CAP I TAL  CONTRI BUTI ONS

[$ ] 

SI MP L E

P AYBACK  

w /TOTAL  CAP I TAL  

CONTRI BUTI ONS

[Years]

A - LIGHTING RETROFIT & REDESIGN 281,747$            1,963,300 -67,058 - 491$               4,567 4 1,678,321$                         -                           1,678,321$                                6.0

A02 Low-Cost Lighting Upgrade 2,305$               12,830 396 - 189$              61 2 42,259$                             -                          42,259$                                    18.3

A03 LED Lighting Upgrade 277,322$          1,937,278 -67,348 - 221$              4,462 2 1,627,980$                       -                          1,627,980$                             5.9

A05 Lighting Control Sensor(s) 2,120$               13,193 -106 - 80$                 44 1 8,082$                                -                          8,082$                                       3.8

B - MECHANICAL IMPROVEMENTS -59,071$              -8,044,630 2,293,305 - 448,498$       56,570 3,817 72,077,106$                       7,185,882$            64,891,225$                              -1,098.5

B02 Boiler (&/ Heatpump) Upgrades -213,818$          -3,174,679 553,513 - 98,537$       9,215 839 20,193,676$                    27,259$                20,166,417$                           -94.3

B03 Dehumidifier Upgrade -47,468$            -1,395,303 324,536 - 61,444$       7,081 523 7,976,755$                       425,000$             7,551,755$                             -159.1

B04 Heating Systems - Repairs & Maintenance / Upgrade 23,518$            -45,754 54,745 - 11,857$       1,877 101 223,565$                           -                          223,565$                                 9.5

B05 DHW System -9,762$               -103,730 11,915 - 1,843$          71 16 132,072$                           -                          132,072$                                 -13.5

B06 Dehumidifier - Repairs & Maintenance 444$                   2,497 - - 20$                 9 0 1,844$                                -                          1,844$                                       4.2

B07 MUA Upgrade 1,535$               -19,334 9,058 - 1,869$          268 16 714,877$                           -                          714,877$                                 465.6

B08 MUA - Repairs/Maintenance 4,278$               8,909 4,780 - 1,137$          210 10 -                                        -                          -                                              0

B09 AHU Upgrade 41,293$            -132,917 109,310 - 23,349$       3,598 199 3,445,221$                       2,214,440$         1,230,782$                             29.8

B10 AHU - Repairs/Maintenance 51,175$            124,570 54,337 - 13,107$       2,475 112 874$                                    -                          874$                                           0.0

B11 RTU Upgrade 132,614$          -522,082 403,203 - 85,874$       13,158 731 18,798,921$                    510,000$             18,288,921$                           137.9

B12 RTU - Repairs/Maintenance 26,646$            58,045 33,040 - 7,831$          1,441 67 38,125$                             -                          38,125$                                    1.4

B14 VAV - Repairs/Maintenance 1,716$               669 2,940 - 661$              112 6 524$                                    -                          524$                                           0.3

B15 HRV - Upgrade & Controls 907$                   191 1,535 - 344$              58 3 -                                        -                          -                                              0

B16 HRV - Repairs/Maintenance 28,186$            8,694 49,872 - 11,199$       1,891 95 6,423$                                -                          6,423$                                       0.2

B17 Terminal Unit Heaters Upgrade -242,482$          -2,734,875 371,173 - 61,306$       3,998 522 4,615,341$                       75,000$                4,540,341$                             -18.7

B18 Terminal Unit Heaters - Repairs/Maintenance -3,323$               3,422 -8,666 - -1,884$          -311 -16 68,909$                             54,297$                14,612$                                    -4.4

B19 Condenser - Repairs & Maintenance -847$                   -5,829 - - -46$                 -21 -0 692$                                    -                          692$                                           -0.8

B20 Pump Optimization 11,767$            95,859 -2,368 - 226$              257 2 95,262$                             -                          95,262$                                    8.1

B21 Pump - Repairs/Maintenance 3,995$               14,829 2,923 - 769$              162 7 6,954$                                -                          6,954$                                       1.7

B22 Chiller &/or Cooling Tower - Repairs / Maintenance 429$                   2,591 - - 20$                 9 0 524$                                    -                          524$                                           1.2

B23 Chiller &/ Cooling Tower Upgrade 47,474$            298,810 -1,334 - 2,055$          1,026 17 1,746,088$                       835,134$             910,954$                                 19.2

B24 Air Balancing 29,345$            230,840 -5,713 - 542$              618 5 471,401$                           -                          471,401$                                 16.1

B25 Air Compressor - Maintenance & Repairs 277$                   2,306 -171 - -20$                 2 -0 983$                                    -                          983$                                           3.6

B28 Centralized Heat Pump /  DHW Integration -14,751$            -246,091 44,898 - 8,083$          789 69 2,058,340$                       -                          2,058,340$                             -139.5

B29 Air Curtain Installation -390$                   -9,291 2,270 - 433$              51 4 247,962$                           -                          247,962$                                 -636.1

B30 Ice-Plant / Refrigeration Plant system - Upgrade 43,562$            183,825 29,407 - 8,010$          1,759 68 1,568,095$                       -                          1,568,095$                             36.0

B31 Ice Rink Quality Optimization 72,923$            177,025 81,231 - 19,522$       3,667 166 623,008$                           -                          623,008$                                 8.5

B32 Ice-plant - Repairs/Maintenance 185$                   1,197 - - 9$                   4 0 524$                                    -                          524$                                           2.8

B33 Heat Recovery Integration -3,108$               -154,678 40,474 - 7,815$          953 67 2,272,081$                       -                          2,272,081$                             -731.0

B34 Solar Duct Installation 10,779$            - 20,099 - 4,486$          750 38 335,001$                           -                          335,001$                                 31.1

B35 Heatpump - Repairs/Maintenance 2,136$               -62,132 22,532 - 4,539$          617 39 11,295$                             -                          11,295$                                    5.3

B36 Radiant Heater Upgrade / Retrofit -34,429$            -361,977 41,405 - 6,391$          241 54 894,170$                           -                          894,170$                                 -26.0

B38 Exhaust Fans Upgrade / Retrofit 468$                   4,507 -468 - -69$                 -1 -1 97,779$                             -                          97,779$                                    208.8

B39 Exhaust Fans - Repairs/Maintenance -12,307$            -69,745 -168 - -587$              -257 -5 7,229$                                -                          7,229$                                       -0.6

B40 Supply Air Fan - Repairs/Maintenance -17,069$            -36,748 -26,307 - -6,160$          -1,113 -52 4,152$                                -                          4,152$                                       -0.2

B41 Return Air Fan - Repairs/Maintenance 7$                        47 -2 - -0$                   0 -0 -                                        -                          -                                              0

B43 HVAC - Sequencing & Controls Review 22,115$            28,993 32,863 - 7,562$          1,330 64 54,176$                             14,752$                39,424$                                    1.8

B44 Humidifier - Upgrade / Repair -7,053$               -58,761 7,485 - 1,208$          68 10 100,617$                           -                          100,617$                                 -14.3

B45 HVAC - Motor (& belt) systems Maintenance / Repair 5,424$               36,838 -960 - 76$                 97 1 -                                        -                          -                                              0

B46 AC Retrofit / Repairs 15,524$            41,140 17,527 - 4,236$          802 36 49,544$                             -                          49,544$                                    3.2

B47 Htg. / Clg. Coil Repairs / Upgrades 248$                   192 409 - 93$                 16 1 1,521$                                -                          1,521$                                       6.1

B48 Glycol Systems Upgrade 11,649$            9,384 19,736 - 4,478$          770 38 -                                        -                          -                                              0

B49 Heat Exchanger Upgrade / Repairs -                       - - - -                  - - -                                        -                          -                                              0

B50 Simulated Mechanical Systems Upgrade (RCx) -67,257$            14,455 -127,262 - -28,288$       -4,694 -241 73,694$                             -                          73,694$                                    -1.1

B51 HVAC Maintenance (Unit Cleaning / Filter Replacement) 6,220$               -3,495 11,877 - 2,623$          430 22 1,111$                                -                          1,111$                                       0.2

B52 Heatpump Upgrade (& Loop - if applicable) 64,492$            249,815 44,884 - 11,984$       2,573 102 4,412,648$                       2,880,000$         1,532,648$                             23.8

B53 Ventilation Systems Repairs / Maintenance 10,440$            52,122 3,082 - 1,098$          303 9 30,909$                             -                          30,909$                                    3.0

B54 DHW Boiler System Upgrade / Repair -53,794$            -558,982 67,149 - 10,585$       492 90 693,697$                           150,000$             543,697$                                 -10.1

B56 Diagnose & Repair Humidifier -2,987$               - -7,484 - -1,670$          -279 -14 524$                                    -                          524$                                           -0.2

C - CONTROLS IMPROVEMENTS 78,836$              249,307 79,551 - 19,716$         3,864 168 1,599,844$                         74,854$                  1,524,990$                                19.3

C03 Smart Power bars 470$                   2,847 -18 - 18$                 10 0 6,245$                                -                          6,245$                                       13.3

C04 Building Automation System (BAS) Installation 6,056$               -139,980 55,908 - 11,375$       1,581 97 1,420,066$                       -                          1,420,066$                             234.5

C05 Occupancy Controls Installation 473$                   3,131 -22 - 20$                 10 0 5,392$                                -                          5,392$                                       11.4

C06 VFD Integration 17,576$            117,155 -637 - 780$              398 7 147,255$                           74,854$                72,401$                                    4.1

C07 VFD Programming/ Optimization 964$                   6,227 - - 49$                 22 0 -                                        -                          -                                              0

C08 BAS Sensor/Hardware Installation & Calibration 980$                   2,807 1,156 - 280$              53 2 12,731$                             -                          12,731$                                    13.0

C09 BAS - Sequence & Controls Review 52,316$            257,119 23,164 - 7,194$          1,790 61 8,155$                                -                          8,155$                                       0.2

D - BUILDING ENVELOPE IMPROVEMENTS 114,861$            269,130 127,625 - 30,601$         5,729 260 2,872,828$                         142,729$                2,730,099$                                23.8

D02 Low-Emissivity Ceiling Coating Installation 19,395$            120,102 - - 946$              432 8 152,385$                           -                          152,385$                                 7.9

D03 Window & Door Seal Repairs - Exterior 4,322$               679 7,688 - 1,721$          289 15 92,988$                             -                          92,988$                                    21.5

D04 Window & Door Seal Repairs - Interior 44,545$            29,838 70,989 - 16,078$       2,755 137 876,043$                           142,729$             733,314$                                 16.5

D05 Roof Upgrades 492$                   212 933 - 210$              36 2 545,920$                           -                          545,920$                                 1,108.6

D07 Building Envelope 46,106$            118,300 48,016 - 11,647$       2,217 99 1,205,493$                       -                          1,205,493$                             26.1

E - WATER CONSERVATION 14,406$              90,801 -346 - 638$               314 5 51,861$                               -                           51,861$                                      3.6

E02 Water Balancing 14,406$            90,801 -346 - 638$              314 5 51,861$                             -                          51,861$                                    3.6

F - RENEWABLE ENERGY 481,613$            2,302,462 194,383 - 61,507$         15,539 523 45,390,898$                       -                           45,390,898$                              94.2

F02 Centralized Heat Pump -84,038$            -1,093,329 179,474 - 31,447$       2,758 268 19,643,212$                    -                          19,643,212$                           -233.7

F03A Rooftop/Building Integrated Solar PV Installation 218,229$          1,357,377 955 - 10,899$       4,922 93 10,749,701$                    -                          10,749,701$                           49.3

F05 Solar Wall Installation 4,715$               - 9,441 - 2,107$          352 18 170,409$                           -                          170,409$                                 36.1

F06 Carport / Parking Rooftop Solar PV Installation 340,844$          2,039,474 955 - 16,269$       7,378 138 14,827,576$                    -                          14,827,576$                           43.5

F07 Solar PV System (RCx / Repairs) 1,864$               -1,060 3,557 - 786$              129 7 -                                        -                          -                                              0

G - GENERAL MEASURES 14,174$              -144,610 65,150 - 13,401$         1,909 114 826,689$                             -                           826,689$                                    58.3

G03 Automated Blinds 7,718$               37,050 3,764 - 1,132$          274 10 502,920$                           -                          502,920$                                 65.2

G04 Pool Cover 5,550$               - 9,341 - 2,085$          348 18 30,399$                             -                          30,399$                                    5.5

G06 Pool Operation & Scheduling 2,698$               10 4,627 - 1,033$          173 9 524$                                    -                          524$                                           0.2

G07 Resolved Issues (RCx) 8,999$               -14,481 16,862 - 3,649$          577 31 1,905$                                -                          1,905$                                       0.2

G08 Projects In-Progress 2,749$               17,192 -122 - 108$              57 1 -                                        -                          -                                              0

G09 Other Repairs (RCx) -                       - - - -                  - - -                                        -                          -                                              0

G10 Pressure Washer Systems (Upgrade / Repair) -19,406$            -187,105 21,245 - 3,268$          119 28 35,430$                             -                          35,430$                                    -1.8

G11 Hydronic Piping Insulation / Repairs 832$                   1,256 1,123 - 260$              46 2 -                                        -                          -                                              0

G12 HVAC - Duct Sealing & Insulation Repairs 5,034$               1,469 8,311 - 1,866$          315 16 255,511$                           -                          255,511$                                 50.8

I - CAPITAL ALLOCATIONS - 2031 TO 2038 -                       - - - -                  - - -100,000$                             -                           -100,000$                                    -

I04 Services -                       - - - -                  - - -50,000$                             -                          -50,000$                                    0

I07 Building Sitework -                       - - - -                  - - -50,000$                             -                          -50,000$                                    0

J - ELECTRICAL SERVICE UPGRADE (COSTS) -                       - - -13,634 -                  - - 21,649,055$                       -                           21,649,055$                              -

J01 Utility/LDC Electrical Service Upgrade -                       - - - -                  - - 8,932,964$                       -                          8,932,964$                             0

J02 Building Electrical Service Upgrade  -                       - - -13,634 -                  - - 12,716,091$                    -                          12,716,091$                           0

 $   926,566 -3,314,240 2,692,610 -13,634  $574,853 88,492 4,892  $       146,046,601  $  7,403,465  $           138,643,137 149.6PROGRAM TOTAL
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Electrical Infrastructure and Net Demand Increase Summary 

Table 8.19 below summarizes KPIs for Measure Group J - Electrical Infrastructure Upgrades on a per-building 

basis. These KPIs represent the estimated investment in terms of building-side and utility-side electrical 

infrastructure that is required to support the projected net electrical demand increase resulting from the 

implementation of proposed Measures in this decarbonization pathway Scenario.  

TABLE 8.19 - KPIs for Measure Group J - Electrical Infrastructure Upgrades for 60% by 2040 Scenario 

ID Building / Measure Name Net Electrical 
Demand 

Increase [kW] 

 Total  
Measure Cost [$]  

100443 - FRONTENAC COUNTY COURT HOUSE BUILDING 496  $                    606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $                    222,263  

J02 Building Electrical Service Upgrade   496  $                    383,908  

3001 - KINGSTON (NORMAN ROGERS) AIRPORT TERMINAL 11  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   11  $                    222,250  

3020 - CITY HALL BUILDING 85  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   85  $                    222,250  

3024 - TETT CENTRE FOR CREATIVITY AND LEARNING BUILDING 166  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   166  $                    222,250  

3025 - PORTSMOUTH TOWN HALL (1865) BUILDING 28  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   28  $                    222,250  

3028 - GRAND THEATRE BUILDING 597  $                 1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $                    475,323  

J02 Building Electrical Service Upgrade   597  $                    621,576  

3034 - VISITOR INFORMATION CENTRE BUILDING 210  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   210  $                    222,250  

3035 - KFR STATION #4 BUILDING 698  $                 1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $                    475,323  

J02 Building Electrical Service Upgrade   698  $                    621,576  

3036 - KFR STATION #5 BUILDING 144  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   144  $                    222,250  

3038 - KFR STATION #6 BUILDING 69  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   69  $                    222,250  

3039 - KFR STATION #8 BUILDING 35  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   35  $                    222,250  
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TABLE 8.19 - KPIs for Measure Group J - Electrical Infrastructure Upgrades for 60% by 2040 Scenario 

ID Building / Measure Name Net Electrical 
Demand 

Increase [kW] 

 Total  
Measure Cost [$]  

3049 - KFR STATION #3 BUILDING 27  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   27  $                    222,250  

3052 - KFR STATION #7 BUILDING 87  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   87  $                    222,250  

3053 - KFR STATION #9 BUILDING 56  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   56  $                    222,250  

3054 - SLUSH PUPPIE PLACE / LEON'S CENTRE BUILDING 1,444  $                 1,472,184  

J01 Utility/LDC Electrical Service Upgrade  -  $                    736,092  

J02 Building Electrical Service Upgrade   1,444  $                    736,092  

3057 - KFPL - MAIN BRANCH BUILDING 534  $                 1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $                    475,323  

J02 Building Electrical Service Upgrade   534  $                    621,576  

3059 - KFPL - ISABEL TURNER PUBLIC LIBRARY BUILDING 151  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   151  $                    222,250  

3061 - RIDEAUCREST HOME BUILDING 2,322  $                 1,876,425  

J01 Utility/LDC Electrical Service Upgrade  -  $                 1,188,403  

J02 Building Electrical Service Upgrade   2,322  $                    688,023  

3066 - CITY GREENHOUSES BUILDING 208  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   208  $                    222,250  

3103 - CREEKFORD GARAGE & WORKSHOP BUILDING 141  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   141  $                    222,250  

3122 - KINGSTON POLICE HEADQUARTERS BUILDING 804  $                 1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $                    475,323  

J02 Building Electrical Service Upgrade   804  $                    621,576  

3125 - KINGSTON AREA RECYCLING CENTRE (KARC) BUILDING 520  $                 1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $                    475,323  

J02 Building Electrical Service Upgrade   520  $                    621,576  

3126 - CREEKFORD SOLID WASTE GARAGE BUILDING 269  $                    606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $                    222,263  

J02 Building Electrical Service Upgrade   269  $                    383,908  

3131 - MEMORIAL CENTRE BUILDING 418  $                    606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $                    222,263  

J02 Building Electrical Service Upgrade   418  $                    383,908  
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TABLE 8.19 - KPIs for Measure Group J - Electrical Infrastructure Upgrades for 60% by 2040 Scenario 

ID Building / Measure Name Net Electrical 
Demand 

Increase [kW] 

 Total  
Measure Cost [$]  

3135 - ARTILLERY PARK AQUATIC AND FITNESS CENTRE BUILDING 944  $                 1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $                    475,323  

J02 Building Electrical Service Upgrade   944  $                    621,576  

3136 - CENTRE 70 BUILDING 71  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   71  $                    222,250  

3137 - INVISTA CENTRE BUILDING 537  $                 1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $                    475,323  

J02 Building Electrical Service Upgrade   537  $                    621,576  

3138 - CATARAQUI COMMUNITY CENTRE BUILDING 377  $                    606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $                    222,263  

J02 Building Electrical Service Upgrade   377  $                    383,908  

3145 - KINGSTON TRANSIT MAINTENANCE CENTRE BUILDING 864  $                 1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $                    475,323  

J02 Building Electrical Service Upgrade   864  $                    621,576  

3148 - FRONTENAC COUNTY LAND REGISTRY OFFICE (1876)  480  $                    606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $                    222,263  

J02 Building Electrical Service Upgrade   480  $                    383,908  

3154 - RODDEN PARK BARN - BUILDING 131  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   131  $                    222,250  

3155 - PUBLIC WORKS GARAGE AND FLEET MAINTENANCE  583  $                 1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $                    475,323  

J02 Building Electrical Service Upgrade   583  $                    621,576  

3169 - 95 LAPPAN'S LANE (UTILITIES KINGSTON) 124  $                    317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $                      95,250  

J02 Building Electrical Service Upgrade   124  $                    222,250  
    

PROGRAM TOTAL 13,634  $              21,649,055  

 

Should the City adopt a 60% reduction in annual GHG emissions by 2040 mandate, the City should then plan 

for a near-$21.6M investment into building and utility-side infrastructure upgrades that must be completed 

before CY 2040, and in consideration of parallel implementation of decarbonization measures, many of which 

cannot be completed without these electrical infrastructure upgrades in place prior to implementation start. It 

should be noted that completion of the 30% by 2030 scenario advances this future investment and 

corresponding demand increase by the respective quantum as shown in Section 8.2.5. Section 10.2 of this 

Report provides additional details on these implementation planning considerations.  
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8.4 80% Reduction by 2040 

The 80% by 2040 Program builds on the 60% by 2040 Scenario. To achieve a more ambitious target, this 

Scenario incorporates ground source heat pump technology (GSHP) while still excluding procurement of 

renewable natural gas (RNG) and other measures related to BAS controls. 

The following table provides a summary of KPIs for the 80% by 2040 Scenario: 

Table 8.20 - Key Performance Indicators: 80% by 2040 Scenario 

Key Performance Indicator Unit of Measurement Value 

Energy Use & GHG Emissions Reductions     

GHG Emissions Baseline [CY 2018] [tonnes eCO2 / Yr] 7,214 

GHG Emissions Reductions  
[tonnes eCO2 / Yr] 6,247 

[% over baseline] 86.60% 

Net Energy Consumption Savings 

[Elec + Nat Gas eMWh / Yr] 34,391 

[Elec MWh / Yr] 777 

[Nat Gas m3 / Yr] 3,241,980 

Net Demand Increase [MW] 17.9 

Annual Operating Cost Savings     

Carbon Cost Savings [$170 / tonne eCO2] [$ / Yr] $1,061,984 

Utility Cost Savings - Electricity [$ / Yr] $130,644 

Utility Cost Savings - Natural Gas [$ / Yr] $1,015,997 

Net Total Operating Cost Savings [$ / Yr] $2,208,625 

Implementation Costs     

Total Program Cost [$] $224,470,573 

Total Forecasted City Capital Contributions  [$] $8,853,465 

Total Electrification Upgrade Cost [$] $27,364,436 

Net Program Cost [$] $242,981,544 

Net Program Cost per Tonne eCO2 [$ / tonne eCO2] $38,896 
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GHG Emissions Reductions & Implementation Costs by Measure Group 

The annual GHG emissions reduction attributed to each measure category for the 80% by 2040 program is 

shown in Figure 8.51, and the corresponding costs are illustrated in Figure 8.52. Measure Groups that 

contribute less than 1% to each KPI are not shown to improve chart legibility. 

 

Figure 8.51 – 80 by 2040 Scenario total annual GHG emissions reductions shown by Measure Group. 

 

 

Figure 8.52 – 80 by 2040 Scenario total implementation cost shown by Measure Group. 
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Table 8.21 Program Summary 

Table 8.21 below provides additional detail along with KPIs for each measure grouped by category. Refer to 

Appendix G for further program details, sorted by building. 
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A - LIGHTING RETROFIT & REDESIGN 321,069$               2,299,639 -80,603 - - 833$                  5,273 7 2,456,988$                 -                       2,456,988$                     7.7

A02 Low-Cost Lighting Upgrade 3,245$                  23,312 241 - - 955$                93 8 61,775$                     -                       61,775$                         19.0

A03 LED Lighting Upgrade 315,340$             2,260,464 -80,569 - - -185$                5,133 -2 2,380,141$               -                       2,380,141$                   7.5

A05 Lighting Control Sensor(s) 2,484$                  15,863 -276 - - 63$                   47 1 15,072$                     -                       15,072$                         6.1

B - MECHANICAL IMPROVEMENTS 27,948$                  -8,289,981 2,469,467 9,462 - 485,881$         62,257 4,135 93,417,646$               7,185,882$        86,231,764$                   3,085.4

B02 Boiler (&/ Heatpump) Upgrades -197,510$             -3,549,633 640,730 9,462 - 115,050$       11,118 979 24,841,417$            27,259$            24,814,158$                -125.6

B03 Dehumidifier Upgrade -47,468$                -1,395,303 324,536 - - 61,444$          7,081 523 7,976,755$               425,000$          7,551,755$                   -159.1

B04 Heating Systems - Repairs & Maintenance / Upgrade 22,847$                -64,445 59,444 - - 12,759$          1,985 109 394,372$                   -                       394,372$                       17.3

B05 DHW System -13,486$                -145,284 16,731 - - 2,590$            101 22 1,034,835$               -                       1,034,835$                   -76.7

B06 Dehumidifier - Repairs & Maintenance 444$                      2,497 - - - 20$                   9 0 1,844$                        -                       1,844$                            4.2

B07 MUA Upgrade 1,535$                  -19,334 9,058 - - 1,869$            268 16 714,877$                   -                       714,877$                       465.6

B08 MUA - Repairs/Maintenance 4,278$                  8,909 4,780 - - 1,137$            210 10 -                                -                       -                                    0

B09 AHU Upgrade 43,325$                -147,237 116,181 - - 24,770$          3,803 211 5,072,320$               2,214,440$      2,857,880$                   66.0

B10 AHU - Repairs/Maintenance 51,175$                124,570 54,337 - - 13,107$          2,475 112 874$                            -                       874$                                0.0

B11 RTU Upgrade 142,162$             -552,508 427,636 - - 91,088$          13,960 775 22,789,031$            510,000$          22,279,031$                156.7

B12 RTU - Repairs/Maintenance 26,646$                58,045 33,040 - - 7,831$            1,441 67 38,125$                     -                       38,125$                         1.4

B14 VAV - Repairs/Maintenance 1,716$                  669 2,940 - - 661$                112 6 524$                            -                       524$                                0.3

B15 HRV - Upgrade & Controls 5,152$                  17,783 4,164 - - 1,069$            219 9 456,582$                   -                       456,582$                       88.6

B16 HRV - Repairs/Maintenance 28,186$                8,694 49,872 - - 11,199$          1,891 95 6,423$                        -                       6,423$                            0.2

B17 Terminal Unit Heaters Upgrade -258,283$             -2,911,779 391,867 - - 64,532$          4,133 549 5,320,660$               75,000$            5,245,660$                   -20.3

B18 Terminal Unit Heaters - Repairs/Maintenance -3,265$                  3,422 -8,568 - - -1,862$            -307 -16 69,747$                     54,297$            15,450$                         -4.7

B19 Condenser - Repairs & Maintenance -847$                      -5,829 - - - -46$                   -21 -0 692$                            -                       692$                                -0.8

B20 Pump Optimization 12,152$                98,729 -2,561 - - 206$                260 2 96,168$                     -                       96,168$                         7.9

B21 Pump - Repairs/Maintenance 3,995$                  14,829 2,923 - - 769$                162 7 6,954$                        -                       6,954$                            1.7

B22 Chiller &/or Cooling Tower - Repairs / Maintenance 429$                      2,591 - - - 20$                   9 0 524$                            -                       524$                                1.2

B23 Chiller &/ Cooling Tower Upgrade 112,570$             719,128 -1,334 - - 5,364$            2,539 46 4,644,751$               835,134$          3,809,617$                   33.8

B24 Air Balancing 29,345$                230,840 -5,713 - - 542$                618 5 471,401$                   -                       471,401$                       16.1

B25 Air Compressor - Maintenance & Repairs 277$                      2,306 -171 - - -20$                   2 -0 983$                            -                       983$                                3.6

B28 Centralized Heat Pump /  DHW Integration -23,680$                -340,301 60,761 - - 10,881$          1,041 93 4,477,245$               -                       4,477,245$                   -189.1

B29 Air Curtain Installation -705$                      -43,539 11,263 - - 2,171$            263 18 1,554,503$               -                       1,554,503$                   -2,204.3

B30 Ice-Plant / Refrigeration Plant system - Upgrade 49,656$                215,918 29,407 - - 8,263$            1,874 70 2,135,277$               -                       2,135,277$                   43.0

B31 Ice Rink Quality Optimization 72,923$                177,025 81,231 - - 19,522$          3,667 166 623,008$                   -                       623,008$                       8.5

B32 Ice-plant - Repairs/Maintenance 185$                      1,197 - - - 9$                      4 0 524$                            -                       524$                                2.8

B33 Heat Recovery Integration 8,021$                  -96,064 40,474 - - 8,276$            1,164 70 2,984,411$               -                       2,984,411$                   372.1

B34 Solar Duct Installation 10,779$                - 20,099 - - 4,486$            750 38 335,001$                   -                       335,001$                       31.1

B35 Heatpump - Repairs/Maintenance 2,136$                  -62,132 22,532 - - 4,539$            617 39 11,295$                     -                       11,295$                         5.3

B36 Radiant Heater Upgrade / Retrofit -34,429$                -361,977 41,405 - - 6,391$            241 54 894,170$                   -                       894,170$                       -26.0

B38 Exhaust Fans Upgrade / Retrofit 468$                      4,507 -468 - - -69$                   -1 -1 97,779$                     -                       97,779$                         208.8

B39 Exhaust Fans - Repairs/Maintenance -12,307$                -69,745 -168 - - -587$                -257 -5 7,229$                        -                       7,229$                            -0.6

B40 Supply Air Fan - Repairs/Maintenance -17,069$                -36,748 -26,307 - - -6,160$            -1,113 -52 4,152$                        -                       4,152$                            -0.2

B41 Return Air Fan - Repairs/Maintenance 7$                            47 -2 - - -0$                      0 -0 -                                -                       -                                    0

B43 HVAC - Sequencing & Controls Review 22,938$                35,434 32,481 - - 7,528$            1,339 64 54,846$                     14,752$            40,094$                         1.7

B44 Humidifier - Upgrade / Repair -7,053$                  -58,761 7,485 - - 1,208$            68 10 100,617$                   -                       100,617$                       -14.3

B45 HVAC - Motor (& belt) systems Maintenance / Repair 5,426$                  36,847 -960 - - 76$                   97 1 524$                            -                       524$                                0.1

B46 AC Retrofit / Repairs 15,524$                41,140 17,527 - - 4,236$            802 36 49,544$                     -                       49,544$                         3.2

B47 Htg. / Clg. Coil Repairs / Upgrades 248$                      192 409 - - 93$                   16 1 1,521$                        -                       1,521$                            6.1

B48 Glycol Systems Upgrade 11,649$                9,384 19,736 - - 4,478$            770 38 -                                -                       -                                    0

B49 Heat Exchanger Upgrade / Repairs -                          - - - - -                    - - -                                -                       -                                    0

B50 Simulated Mechanical Systems Upgrade (RCx) -67,257$                14,455 -127,262 - - -28,288$          -4,694 -241 73,694$                     -                       73,694$                         -1.1

B51 HVAC Maintenance (Unit Cleaning / Filter Replacement) 6,220$                  -3,495 11,877 - - 2,623$            430 22 1,111$                        -                       1,111$                            0.2

B52 Heatpump Upgrade (& Loop - if applicable) 65,243$                253,710 44,884 - - 12,014$          2,587 102 5,007,684$               2,880,000$      2,127,684$                   32.6

B53 Ventilation Systems Repairs / Maintenance 10,440$                52,122 3,082 - - 1,098$            303 9 30,909$                     -                       30,909$                         3.0

B54 DHW Boiler System Upgrade / Repair -54,123$                -563,173 67,671 - - 10,669$          496 91 1,031,180$               150,000$          881,180$                       -16.3

B55 HVAC - Motor Upgrade 317$                      2,314 -96 - - -3$                      5 -0 1,040$                        -                       1,040$                            3.3

B56 Diagnose & Repair Humidifier -2,987$                  - -7,484 - - -1,670$            -279 -14 524$                            -                       524$                                -0.2

C - CONTROLS IMPROVEMENTS 110,114$               465,848 70,045 - - 19,300$            4,289 164 2,509,087$                 74,854$              2,434,233$                     22.1

C03 Smart Power bars 9,797$                  73,304 -4,104 - - -339$                111 -3 68,293$                     -                       68,293$                         7.0

C04 Building Automation System (BAS) Installation 9,460$                  -123,568 57,563 - - 11,874$          1,702 101 2,132,955$               -                       2,132,955$                   225.5

C05 Occupancy Controls Installation 11,169$                83,680 -4,570 - - -361$                131 -3 83,001$                     -                       83,001$                         7.4

C06 VFD Integration 24,749$                161,265 -2,883 - - 626$                473 5 193,528$                   74,854$            118,674$                       4.8

C07 VFD Programming/ Optimization 964$                      6,227 - - - 49$                   22 0 -                                -                       -                                    0

C08 BAS Sensor/Hardware Installation & Calibration 1,659$                  7,820 875 - - 257$                61 2 23,156$                     -                       23,156$                         14.0

C09 BAS - Sequence & Controls Review 52,316$                257,119 23,164 - - 7,194$            1,790 61 8,155$                        -                       8,155$                            0.2

D - BUILDING ENVELOPE IMPROVEMENTS 117,048$               269,487 131,361 - - 31,438$            5,869 268 3,839,599$                 142,729$            3,696,870$                     31.6

D02 Low-Emissivity Ceiling Coating Installation 19,395$                120,102 - - - 946$                432 8 152,385$                   -                       152,385$                       7.9

D03 Window & Door Seal Repairs - Exterior 4,322$                  679 7,688 - - 1,721$            289 15 92,988$                     -                       92,988$                         21.5

D04 Window & Door Seal Repairs - Interior 44,545$                29,838 70,989 - - 16,078$          2,755 137 876,043$                   142,729$          733,314$                       16.5

D05 Roof Upgrades 492$                      212 933 - - 210$                36 2 545,920$                   -                       545,920$                       1,108.6

D07 Building Envelope 48,294$                118,657 51,752 - - 12,484$          2,357 106 2,172,264$               -                       2,172,264$                   45.0

E - WATER CONSERVATION 14,406$                  90,801 -346 - - 638$                  314 5 51,861$                       -                       51,861$                           3.6

E02 Water Balancing 14,406$                90,801 -346 - - 638$                314 5 51,861$                     -                       51,861$                         3.6

F - RENEWABLE ENERGY 1,279,960$            6,072,584 584,600 - - 181,912$         43,665 1,548 120,952,765$             1,450,000$        119,502,765$                 93.4

F02 Centralized Heat Pump -217,243$             -2,862,152 451,747 - - 78,286$          6,545 666 52,865,161$            1,450,000$      51,415,161$                -236.7

F03A Rooftop/Building Integrated Solar PV Installation 537,270$             3,544,291 960 - - 30,086$          12,795 256 21,847,735$            -                       21,847,735$                40.7

F03B Ground-mount Solar PV Installation 212,561$             1,276,075 - - - 10,046$          4,594 85 7,617,946$               -                       7,617,946$                   35.8

F04 Renewable Natural Gas (RNG) Integration 64,009$                -10,826 118,242 - - 26,303$          4,371 224 2,944,898$               -                       2,944,898$                   46.0

F05 Solar Wall Installation 4,715$                  - 9,441 - - 2,107$            352 18 170,409$                   -                       170,409$                       36.1

F06 Carport / Parking Rooftop Solar PV Installation 676,785$             4,126,257 653 - - 34,298$          14,879 292 35,506,616$            -                       35,506,616$                52.5

F07 Solar PV System (RCx / Repairs) 1,864$                  -1,060 3,557 - - 786$                129 7 -                                -                       -                                    0

G - GENERAL MEASURES 19,197$                  -131,765 67,457 - - 14,017$            2,042 119 1,342,627$                 -                       1,342,627$                     69.9

G03 Automated Blinds 8,684$                  45,140 3,138 - - 1,056$            280 9 823,052$                   -                       823,052$                       94.8

G04 Pool Cover 5,550$                  - 9,341 - - 2,085$            348 18 30,399$                     -                       30,399$                         5.5

G06 Pool Operation & Scheduling 2,698$                  10 4,627 - - 1,033$            173 9 524$                            -                       524$                                0.2

G07 Resolved Issues (RCx) 9,023$                  -14,299 16,854 - - 3,649$            577 31 2,381$                        -                       2,381$                            0.3

G08 Projects In-Progress 2,749$                  17,192 -122 - - 108$                57 1 -                                -                       -                                    0

G09 Other Repairs (RCx) -                          - - - - -                    - - -                                -                       -                                    0

G10 Pressure Washer Systems (Upgrade / Repair) -18,947$                -212,105 24,185 - - 3,728$            138 32 224,376$                   -                       224,376$                       -11.8

G11 Hydronic Piping Insulation / Repairs 832$                      1,256 1,123 - - 260$                46 2 -                                -                       -                                    0

G12 HVAC - Duct Sealing & Insulation Repairs 5,034$                  1,469 8,311 - - 1,866$            315 16 255,511$                   -                       255,511$                       50.8

G13 Virtual Power Purchase Agreement 3,575$                  29,573 - - - 233$                106 2 6,384$                        -                       6,384$                            1.8

I - CAPITAL ALLOCATIONS - 2031 TO 2038 -                           - - - - -                     - - -100,000$                     -                       -100,000$                         -

I04 Services -                          - - - - -                    - - -50,000$                     -                       -50,000$                         0

I07 Building Sitework -                          - - - - -                    - - -50,000$                     -                       -50,000$                         0

J - ELECTRICAL SERVICE UPGRADE (COSTS) -                           - - - -17,857 -                     - - 27,364,436$               -                       27,364,436$                   -

J01 Utility/LDC Electrical Service Upgrade -                          - - - - -                    - - 11,311,509$            -                       11,311,509$                0

J02 Building Electrical Service Upgrade  -                          - - - -17,857 -                    - - 16,052,927$            -                       16,052,927$                0

 $  1,889,743 776,613 3,241,980 9,462 -17,857  $ 734,018 123,709 6,247  $  251,835,009  $8,853,465  $    242,981,545 128.6PROGRAM TOTAL
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Electrical Infrastructure and Net Demand Increase Summary 

Table 8.22 below summarizes KPIs for Measure Group J - Electrical Infrastructure Upgrades on a per-building 

basis. These KPIs represent the estimated investment in terms of building-side and utility-side electrical 

infrastructure that is required to support the projected net electrical demand increase resulting from the 

implementation of proposed measures in this decarbonization pathway scenario. It should be noted that costs 

shown herein are not additive over costs shown in the 60% Scenario; the City’s decision to select one of the 

emissions reductions targets for 2040 will determine the requisite investment for electrical infrastructure 

upgrades in the subject buildings as detailed herein. 

TABLE 8.22 - KPIs for Measure Group J - Electrical Infrastructure Upgrades for 80% by 2040 Scenario 

ID Building / Measure Name Net Electrical 
Demand 

Increase [kW] 

 Total Measure  
Cost [$]  

100443 - FRONTENAC COUNTY COURT HOUSE BUILDING 496  $              606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $              222,263  

J02 Building Electrical Service Upgrade   496  $              383,908  

3001 - KINGSTON (NORMAN ROGERS) AIRPORT TERMINAL 11  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   11  $              222,250  

3015 - COOK BROTHERS BUILDING 435  $              606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $              222,263  

J02 Building Electrical Service Upgrade   435  $              383,908  

3020 - CITY HALL BUILDING 85  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   85  $              222,250  

3024 - TETT CENTRE FOR CREATIVITY AND LEARNING BUILDING 166  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   166  $              222,250  

3025 - PORTSMOUTH TOWN HALL (1865) BUILDING 28  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   28  $              222,250  

3028 - GRAND THEATRE BUILDING 597  $           1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $              475,323  

J02 Building Electrical Service Upgrade   597  $              621,576  

3029 - MACLACHLAN WOODWORKING MUSEUM BUILDING 451  $              606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $              222,263  

J02 Building Electrical Service Upgrade   451  $              383,908  

3034 - VISITOR INFORMATION CENTRE BUILDING 210  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   210  $              222,250  

3035 - KFR STATION #4 BUILDING 698  $           1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $              475,323  

J02 Building Electrical Service Upgrade   698  $              621,576  
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TABLE 8.22 - KPIs for Measure Group J - Electrical Infrastructure Upgrades for 80% by 2040 Scenario 

ID Building / Measure Name Net Electrical 
Demand 

Increase [kW] 

 Total Measure  
Cost [$]  

3036 - KFR STATION #5 BUILDING 144  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   144  $              222,250  

3038 - KFR STATION #6 BUILDING 69  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   69  $              222,250  

3039 - KFR STATION #8 BUILDING 35  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   35  $              222,250  

3040 - KFR UNITY ROAD STORAGE BUILDING 98  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   98  $              222,250  

3049 - KFR STATION #3 BUILDING 27  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   27  $              222,250  

3052 - KFR STATION #7 BUILDING 87  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   87  $              222,250  

3053 - KFR STATION #9 BUILDING 56  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   56  $              222,250  

3054 - SLUSH PUPPIE PLACE / LEON'S CENTRE BUILDING 1,444  $           1,472,184  

J01 Utility/LDC Electrical Service Upgrade  -  $              736,092  

J02 Building Electrical Service Upgrade   1,444  $              736,092  

3057 - KFPL - MAIN BRANCH BUILDING 534  $           1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $              475,323  

J02 Building Electrical Service Upgrade   534  $              621,576  

3058 - KFPL - PITTSBURGH BRANCH (FORMER 
MACLEAN/HAWTHORN AND RUTTAN HOUSES) BUILDING 

391  $              606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $              222,263  

J02 Building Electrical Service Upgrade   391  $              383,908  

3059 - KFPL - ISABEL TURNER PUBLIC LIBRARY BUILDING 151  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   -151  $              222,250  

3061 - RIDEAUCREST HOME BUILDING 2,322  $           1,876,425  

J01 Utility/LDC Electrical Service Upgrade  -  $           1,188,403  

J02 Building Electrical Service Upgrade   2,322  $              688,023  

3066 - CITY GREENHOUSES BUILDING 208  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   -208  $              222,250  
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TABLE 8.22 - KPIs for Measure Group J - Electrical Infrastructure Upgrades for 80% by 2040 Scenario 

ID Building / Measure Name Net Electrical 
Demand 

Increase [kW] 

 Total Measure  
Cost [$]  

3067 - CITY PARK - FIELD HOUSE AND WASHROOMS 454  $              606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $              222,263  

J02 Building Electrical Service Upgrade   -454  $              383,908  

3079 - POLSON PARK - FIELD HOUSE AND SUMMER WASHROOMS 105  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   -105  $              222,250  

3103 - CREEKFORD GARAGE & WORKSHOP BUILDING 141  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   141  $              222,250  

3122 - KINGSTON POLICE HEADQUARTERS BUILDING 804  $           1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $              475,323  

J02 Building Electrical Service Upgrade   804  $              621,576  

3125 - KINGSTON AREA RECYCLING CENTRE (KARC) BUILDING 520  $           1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $              475,323  

J02 Building Electrical Service Upgrade   520  $              621,576  

3126 - CREEKFORD SOLID WASTE GARAGE BUILDING 269  $              606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $              222,263  

J02 Building Electrical Service Upgrade   269  $              383,908  

3131 - MEMORIAL CENTRE BUILDING 418  $              606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $              222,263  

J02 Building Electrical Service Upgrade   418  $              383,908  

3132 - CULLIGAN WATER PARK 1,623  $           1,732,026  

J01 Utility/LDC Electrical Service Upgrade  -  $              981,481  

J02 Building Electrical Service Upgrade   1,623  $              750,545  

3135 - ARTILLERY PARK AQUATIC AND FITNESS CENTRE BUILDING 944  $           1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $              475,323  

J02 Building Electrical Service Upgrade   944  $              621,576  

3136 - CENTRE 70 BUILDING 71  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   71  $              222,250  

3137 - INVISTA CENTRE BUILDING 537  $           1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $              475,323  

J02 Building Electrical Service Upgrade   537  $              621,576  

3138 - CATARAQUI COMMUNITY CENTRE BUILDING 377  $              606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $              222,263  

J02 Building Electrical Service Upgrade   377  $              383,908  

3145 - KINGSTON TRANSIT MAINTENANCE CENTRE BUILDING 864  $           1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $              475,323  

J02 Building Electrical Service Upgrade   864  $              621,576  
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TABLE 8.22 - KPIs for Measure Group J - Electrical Infrastructure Upgrades for 80% by 2040 Scenario 

ID Building / Measure Name Net Electrical 
Demand 

Increase [kW] 

 Total Measure  
Cost [$]  

3148 - FRONTENAC COUNTY LAND REGISTRY OFFICE (1876) 
BUILDING 

480  $              606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $              222,263  

J02 Building Electrical Service Upgrade   480  $              383,908  

3154 - RODDEN PARK BARN - BUILDING 131  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   131  $              222,250  

3155 - PUBLIC WORKS GARAGE AND FLEET MAINTENANCE 
BUILDING 

583  $           1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $              475,323  

J02 Building Electrical Service Upgrade   583  $              621,576  

3156 - FORESTRY GARAGE BUILDING 445  $              606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $              222,263  

J02 Building Electrical Service Upgrade   445  $              383,908  

3169 - 95 LAPPAN'S LANE (UTILITIES KINGSTON) 124  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   124  $              222,250  

3182 - PUBLIC WORKS NEW FLEET MAINTENANCE GARAGE 222  $              317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $               95,250  

J02 Building Electrical Service Upgrade   222  $              222,250  

PROGRAM TOTAL 17,857  $         27,364,436  

 

Should the City adopt an 80% reduction in annual GHG emissions by 2040 mandate, the City should then plan 

for a $27.3M investment into building and utility-side infrastructure upgrades that must be completed before 

CY 2040, and in consideration of parallel implementation of decarbonization measures, many of which cannot 

be completed without these electrical infrastructure upgrades in place prior to implementation start. It should 

be noted that completion of the 30% by 2030 Scenario advances this future investment and corresponding 

demand increase by the respective quantum as shown in Section 8.2.5. Section 10.2 of this Report provides 

additional details on these implementation planning considerations.  
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8.5 100% Reduction by 2040 

The 100% by 2040 Program addresses replacement of any greenhouse gas-emitting equipment with electric 

powered equipment, if possible, and offsets remaining emissions by adding corresponding renewable power 

generation. Like 80% by 2040, this Scenario also incorporates ground source heat pump technology (GSHP) 

while still excluding the procurement of renewable natural gas (RNG). BAS and controls enhancements have 

been incorporated with a reduced impact (decreased by 50%) to account for the City’s experience regarding 

the efficacy of these measures.   

The following table provides a summary of Key Performance Indicators for the 100% by 2040 Scenario.  

Table 8.23 - Key Performance Indicators: 100% by 2040 Scenario 

Key Performance Indicator Unit of Measurement Value 

Energy Use & GHG Emissions Reductions     

GHG Emissions Baseline [CY 2018] [tonnes eCO2 / Yr] 7,214 

GHG Emissions Reductions  
[tonnes eCO2 / Yr] 7,514 

[% over baseline] >100% 

Net Energy Consumption Savings 

[Elec + Nat Gas eMWh / Yr] 49,770 

[Elec MWh / Yr] 9,646 

[Nat Gas m3 / Yr] 3,438,456 

Net Demand Increase [MW] 19.0 

Annual Operating Cost Savings     

Carbon Cost Savings [$170 / tonne eCO2] [$ / Yr] $1,277,361 

Utility Cost Savings - Electricity [$ / Yr] $171,224 

Utility Cost Savings - Natural Gas [$ / Yr] $1,076,709 

Net Total Operating Cost Savings [$ / Yr] $2,525,294 

Implementation Costs     

Total Program Cost [$] $270,930,909 

Total Forecasted City Capital Contributions  [$] $8,853,989 

Total Electrification Upgrade Cost [$] $28,778,835 

Net Program Cost [$] $290,855,755 

Net Program Cost per Tonne eCO2 [$ / tonne eCO2] $38,709 
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GHG Emissions Reductions & Implementation Costs by Measure Group 

The annual GHG emissions reduction attributed to each measure category for the 30% by 2030 program is 

shown in Figure 8.53, and the corresponding costs are illustrated in Figure 8.54. Measure Groups that 

contribute less than 1% to each KPI are not shown to improve chart legibility. 

 

Figure 8.53 – 100 by 2040 Scenario total annual GHG emissions reductions shown by Measure Group 

 

 

Figure 8.54 – 100 by 2040 Scenario total implementation cost shown by Measure Group 
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Table 8.24 Program Summary 

Table 8.24 below provides additional detail along with KPIs for each measure grouped by category. Refer also 

to Appendix G for further program details, sorted by building. 
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A - LIGHTING RETROFIT & REDESIGN 320,924$                    2,298,657 -80,586 - - 829$                5,270 7 2,418,689$               -                        2,418,689$                   7.5

A02 Low-Cost Lighting Upgrade 3,245$                       23,312 241 - - 955$              93 8 61,775$                   -                       61,775$                       19.0

A03 LED Lighting Upgrade 315,195$                 2,259,482 -80,552 - - -189$              5,130 -2 2,341,841$             -                       2,341,841$                 7.4

A05 Lighting Control Sensor(s) 2,484$                       15,863 -276 - - 63$                 47 1 15,072$                   -                       15,072$                       6.1

B - MECHANICAL IMPROVEMENTS 30,911$                      -8,255,204 2,465,227 9,462 - 485,209$       62,224 4,129 92,980,037$             7,185,882$         85,794,155$                 2,775.5

B02 Boiler (&/ Heatpump) Upgrades -196,516$                 -3,538,181 639,366 9,462 - 114,836$     11,108 977 24,629,556$          27,259$             24,602,297$              -125.2

B03 Dehumidifier Upgrade -47,468$                    -1,395,303 324,536 - - 61,444$        7,081 523 7,976,755$             425,000$          7,551,755$                 -159.1

B04 Heating Systems - Repairs & Maintenance / Upgrade 22,847$                    -64,445 59,444 - - 12,759$        1,985 109 394,372$                 -                       394,372$                     17.3

B05 DHW System -13,486$                    -145,284 16,731 - - 2,590$          101 22 1,034,835$             -                       1,034,835$                 -76.7

B06 Dehumidifier - Repairs & Maintenance 444$                           2,497 - - - 20$                 9 0 1,844$                      -                       1,844$                          4.2

B07 MUA Upgrade 1,535$                       -19,334 9,058 - - 1,869$          268 16 714,877$                 -                       714,877$                     465.6

B08 MUA - Repairs/Maintenance 4,278$                       8,909 4,780 - - 1,137$          210 10 -                              -                       -                                  0

B09 AHU Upgrade 43,325$                    -147,237 116,181 - - 24,770$        3,803 211 5,072,320$             2,214,440$      2,857,880$                 66.0

B10 AHU - Repairs/Maintenance 51,175$                    124,570 54,337 - - 13,107$        2,475 112 874$                          -                       874$                              0.0

B11 RTU Upgrade 142,162$                 -552,508 427,636 - - 91,088$        13,960 775 22,789,031$          510,000$          22,279,031$              156.7

B12 RTU - Repairs/Maintenance 26,646$                    58,045 33,040 - - 7,831$          1,441 67 38,125$                   -                       38,125$                       1.4

B14 VAV - Repairs/Maintenance 1,716$                       669 2,940 - - 661$              112 6 524$                          -                       524$                              0.3

B15 HRV - Upgrade & Controls 5,152$                       17,783 4,164 - - 1,069$          219 9 456,582$                 -                       456,582$                     88.6

B16 HRV - Repairs/Maintenance 28,186$                    8,694 49,872 - - 11,199$        1,891 95 6,423$                      -                       6,423$                          0.2

B17 Terminal Unit Heaters Upgrade -256,257$                 -2,888,454 389,089 - - 64,095$        4,113 545 5,095,751$             75,000$             5,020,751$                 -19.6

B18 Terminal Unit Heaters - Repairs/Maintenance -3,323$                       3,422 -8,666 - - -1,884$          -311 -16 68,909$                   54,297$             14,612$                       -4.4

B19 Condenser - Repairs & Maintenance -847$                           -5,829 - - - -46$                 -21 -0 692$                          -                       692$                              -0.8

B20 Pump Optimization 12,152$                    98,729 -2,561 - - 206$              260 2 96,168$                   -                       96,168$                       7.9

B21 Pump - Repairs/Maintenance 3,995$                       14,829 2,923 - - 769$              162 7 6,954$                      -                       6,954$                          1.7

B22 Chiller &/or Cooling Tower - Repairs / Maintenance 429$                           2,591 - - - 20$                 9 0 524$                          -                       524$                              1.2

B23 Chiller &/ Cooling Tower Upgrade 112,570$                 719,128 -1,334 - - 5,364$          2,539 46 4,644,751$             835,134$          3,809,617$                 33.8

B24 Air Balancing 29,345$                    230,840 -5,713 - - 542$              618 5 471,401$                 -                       471,401$                     16.1

B25 Air Compressor - Maintenance & Repairs 277$                           2,306 -171 - - -20$                 2 -0 983$                          -                       983$                              3.6

B28 Centralized Heat Pump /  DHW Integration -23,680$                    -340,301 60,761 - - 10,881$        1,041 93 4,477,245$             -                       4,477,245$                 -189.1

B29 Air Curtain Installation -705$                           -43,539 11,263 - - 2,171$          263 18 1,554,503$             -                       1,554,503$                 -2,204.3

B30 Ice-Plant / Refrigeration Plant system - Upgrade 49,656$                    215,918 29,407 - - 8,263$          1,874 70 2,135,277$             -                       2,135,277$                 43.0

B31 Ice Rink Quality Optimization 72,923$                    177,025 81,231 - - 19,522$        3,667 166 623,008$                 -                       623,008$                     8.5

B32 Ice-plant - Repairs/Maintenance 185$                           1,197 - - - 9$                    4 0 524$                          -                       524$                              2.8

B33 Heat Recovery Integration 8,021$                       -96,064 40,474 - - 8,276$          1,164 70 2,984,411$             -                       2,984,411$                 372.1

B34 Solar Duct Installation 10,779$                    - 20,099 - - 4,486$          750 38 335,001$                 -                       335,001$                     31.1

B35 Heatpump - Repairs/Maintenance 2,136$                       -62,132 22,532 - - 4,539$          617 39 11,295$                   -                       11,295$                       5.3

B36 Radiant Heater Upgrade / Retrofit -34,429$                    -361,977 41,405 - - 6,391$          241 54 894,170$                 -                       894,170$                     -26.0

B38 Exhaust Fans Upgrade / Retrofit 468$                           4,507 -468 - - -69$                 -1 -1 97,779$                   -                       97,779$                       208.8

B39 Exhaust Fans - Repairs/Maintenance -12,307$                    -69,745 -168 - - -587$              -257 -5 7,229$                      -                       7,229$                          -0.6

B40 Supply Air Fan - Repairs/Maintenance -17,069$                    -36,748 -26,307 - - -6,160$          -1,113 -52 4,152$                      -                       4,152$                          -0.2

B41 Return Air Fan - Repairs/Maintenance 7$                                47 -2 - - -0$                    0 -0 -                              -                       -                                  0

B43 HVAC - Sequencing & Controls Review 22,938$                    35,434 32,481 - - 7,528$          1,339 64 54,846$                   14,752$             40,094$                       1.7

B44 Humidifier - Upgrade / Repair -7,053$                       -58,761 7,485 - - 1,208$          68 10 100,617$                 -                       100,617$                     -14.3

B45 HVAC - Motor (& belt) systems Maintenance / Repair 5,426$                       36,847 -960 - - 76$                 97 1 524$                          -                       524$                              0.1

B46 AC Retrofit / Repairs 15,524$                    41,140 17,527 - - 4,236$          802 36 49,544$                   -                       49,544$                       3.2

B47 Htg. / Clg. Coil Repairs / Upgrades 248$                           192 409 - - 93$                 16 1 1,521$                      -                       1,521$                          6.1

B48 Glycol Systems Upgrade 11,649$                    9,384 19,736 - - 4,478$          770 38 -                              -                       -                                  0

B49 Heat Exchanger Upgrade / Repairs -                              - - - - -                  - - -                              -                       -                                  0

B50 Simulated Mechanical Systems Upgrade (RCx) -67,257$                    14,455 -127,262 - - -28,288$        -4,694 -241 73,694$                   -                       73,694$                       -1.1

B51 HVAC Maintenance (Unit Cleaning / Filter Replacement) 6,220$                       -3,495 11,877 - - 2,623$          430 22 1,111$                      -                       1,111$                          0.2

B52 Heatpump Upgrade (& Loop - if applicable) 65,243$                    253,710 44,884 - - 12,014$        2,587 102 5,007,684$             2,880,000$      2,127,684$                 32.6

B53 Ventilation Systems Repairs / Maintenance 10,440$                    52,122 3,082 - - 1,098$          303 9 30,909$                   -                       30,909$                       3.0

B54 DHW Boiler System Upgrade / Repair -54,123$                    -563,173 67,671 - - 10,669$        496 91 1,031,180$             150,000$          881,180$                     -16.3

B55 HVAC - Motor Upgrade 317$                           2,314 -96 - - -3$                    5 -0 1,040$                      -                       1,040$                          3.3

B56 Diagnose & Repair Humidifier -2,987$                       - -7,484 - - -1,670$          -279 -14 524$                          -                       524$                              -0.2

C - CONTROLS IMPROVEMENTS 255,682$                    704,182 272,425 - - 66,404$          12,695 565 2,547,581$               75,378$               2,472,203$                   9.7

C03 Smart Power bars 9,797$                       73,304 -4,104 - - -339$              111 -3 68,293$                   -                       68,293$                       7.0

C04 Building Automation System (BAS) Installation 9,460$                       -123,568 57,563 - - 11,874$        1,702 101 2,132,955$             -                       2,132,955$                 225.5

C05 Occupancy Controls Installation 11,169$                    83,680 -4,570 - - -361$              131 -3 83,001$                   -                       83,001$                       7.4

C06 VFD Integration 24,749$                    161,265 -2,883 - - 626$              473 5 193,528$                 74,854$             118,674$                     4.8

C07 VFD Programming/ Optimization 964$                           6,227 - - - 49$                 22 0 -                              -                       -                                  0

C08 BAS Sensor/Hardware Installation & Calibration 1,659$                       7,820 875 - - 257$              61 2 23,156$                   -                       23,156$                       14.0

C09 BAS - Sequence & Controls Review 52,316$                    257,119 23,164 - - 7,194$          1,790 61 8,155$                      -                       8,155$                          0.2

C10 Building Automation System(BAS) Schedule Settings 3,786$                       -6,933 8,374 - - 1,814$          287 15 3,389$                      -                       3,389$                          0.9

C11 Building Automation System (BAS) Temperature Settings 50,666$                    58,957 76,099 - - 17,447$        3,050 148 17,579$                   524$                   17,055$                       0.3

C12 Building Automation System (BAS) Temperature & Schedule Settings 91,115$                    186,310 117,907 - - 27,843$        5,068 237 17,526$                   -                       17,526$                       0.2

D - BUILDING ENVELOPE IMPROVEMENTS 116,007$                    269,237 129,680 - - 31,061$          5,806 264 3,818,277$               142,729$            3,675,548$                   31.7

D02 Low-Emissivity Ceiling Coating Installation 19,395$                    120,102 - - - 946$              432 8 152,385$                 -                       152,385$                     7.9

D03 Window & Door Seal Repairs - Exterior 4,322$                       679 7,688 - - 1,721$          289 15 92,988$                   -                       92,988$                       21.5

D04 Window & Door Seal Repairs - Interior 44,545$                    29,838 70,989 - - 16,078$        2,755 137 876,043$                 142,729$          733,314$                     16.5

D05 Roof Upgrades 492$                           212 933 - - 210$              36 2 545,920$                 -                       545,920$                     1,108.6

D07 Building Envelope 47,252$                    118,407 50,071 - - 12,107$        2,294 103 2,150,942$             -                       2,150,942$                 45.5

E - WATER CONSERVATION 14,406$                      90,801 -346 - - 638$                314 5 51,861$                     -                        51,861$                         3.6

E02 Water Balancing 14,406$                    90,801 -346 - - 638$              314 5 51,861$                   -                       51,861$                       3.6

F - RENEWABLE ENERGY 1,347,640$                14,669,598 584,600 - - 249,592$       74,614 2,124 167,771,837$           1,450,000$         166,321,837$               123.4

F02 Centralized Heat Pump -217,243$                 -2,862,152 451,747 - - 78,286$        6,545 666 52,865,161$          1,450,000$      51,415,161$              -236.7

F03A Rooftop/Building Integrated Solar PV Installation 537,270$                 3,544,291 960 - - 30,086$        12,795 256 21,847,735$          -                       21,847,735$              40.7

F03B Ground-mount Solar PV Installation 280,241$                 9,873,089 - - - 77,726$        35,543 661 54,437,018$          -                       54,437,018$              194.3

F04 Renewable Natural Gas (RNG) Integration 64,009$                    -10,826 118,242 - - 26,303$        4,371 224 2,944,898$             -                       2,944,898$                 46.0

F05 Solar Wall Installation 4,715$                       - 9,441 - - 2,107$          352 18 170,409$                 -                       170,409$                     36.1

F06 Carport / Parking Rooftop Solar PV Installation 676,785$                 4,126,257 653 - - 34,298$        14,879 292 35,506,616$          -                       35,506,616$              52.5

F07 Solar PV System (RCx / Repairs) 1,864$                       -1,060 3,557 - - 786$              129 7 -                              -                       -                                  0

G - GENERAL MEASURES 19,197$                      -131,765 67,457 - - 14,017$          2,042 119 1,342,627$               -                        1,342,627$                   69.9

G03 Automated Blinds 8,684$                       45,140 3,138 - - 1,056$          280 9 823,052$                 -                       823,052$                     94.8

G04 Pool Cover 5,550$                       - 9,341 - - 2,085$          348 18 30,399$                   -                       30,399$                       5.5

G06 Pool Operation & Scheduling 2,698$                       10 4,627 - - 1,033$          173 9 524$                          -                       524$                              0.2

G07 Resolved Issues (RCx) 9,023$                       -14,299 16,854 - - 3,649$          577 31 2,381$                      -                       2,381$                          0.3

G08 Projects In-Progress 2,749$                       17,192 -122 - - 108$              57 1 -                              -                       -                                  0

G09 Other Repairs (RCx) -                              - - - - -                  - - -                              -                       -                                  0

G10 Pressure Washer Systems (Upgrade / Repair) -18,947$                    -212,105 24,185 - - 3,728$          138 32 224,376$                 -                       224,376$                     -11.8

G11 Hydronic Piping Insulation / Repairs 832$                           1,256 1,123 - - 260$              46 2 -                              -                       -                                  0

G12 HVAC - Duct Sealing & Insulation Repairs 5,034$                       1,469 8,311 - - 1,866$          315 16 255,511$                 -                       255,511$                     50.8

G13 Virtual Power Purchase Agreement 3,575$                       29,573 - - - 233$              106 2 6,384$                      -                       6,384$                          1.8

J - ELECTRICAL SERVICE UPGRADE (COSTS) -                               - - - -18,973 -                   - - 28,778,835$             -                        28,778,835$                 -

J01 Utility/LDC Electrical Service Upgrade -                              - - - - -                  - - 11,882,082$          -                       11,882,082$              0

J02 Building Electrical Service Upgrade  -                              - - - -18,973 -                  - - 16,896,753$          -                       16,896,753$              0

 $     2,104,766 9,645,506 3,438,456 9,462 -18,973  $847,749 162,964 7,215  $ 299,709,744  $8,853,989  $   290,855,755 138.2PROGRAM TOTAL
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Electrical Infrastructure and Net Demand Increase Summary 

Table 8.25 below summarizes KPIs for Measure Group J - Electrical Infrastructure Upgrades on a per-building 

basis. These KPIs represent the estimated investment in terms of building-side and utility-side electrical 

infrastructure that is required to support the projected net electrical demand increase resulting from the 

implementation of proposed Measures in this decarbonization pathway Scenario. It should be noted that costs 

shown herein are not additive over costs shown in the 60% and 80% Scenarios; the City’s decision to select 

one of the emissions reductions targets for 2040 will determine the requisite investment for electrical 

infrastructure upgrades in the subject buildings as detailed herein. 

TABLE 8.25 - KPIs for Measure Group J - Electrical Infrastructure Upgrades for 100% by 2040 Scenario 

ID Building / Measure Name Net Electrical 
Demand 

Increase [kW] 

 Total Measure 
Cost [$]  

100443 - FRONTENAC COUNTY COURT HOUSE BUILDING 496  $             606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $             222,263  

J02 Building Electrical Service Upgrade   496  $             383,908  

3001 - KINGSTON (NORMAN ROGERS) AIRPORT TERMINAL 11  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   11  $             222,250  

3002 - KINGSTON (NORMAN ROGERS) AIRPORT OPERATIONS BUILDING 213  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   213  $             222,250  

3014 - NEIGHBOURHOOD SHARING CENTRE BUILDING -                         -    

J02 Building Electrical Service Upgrade   -                         -    

3015 - COOK BROTHERS BUILDING 435  $             606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $             222,263  

J02 Building Electrical Service Upgrade   435  $             383,908  

3020 - CITY HALL BUILDING 85  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   85  $             222,250  

3024 - TETT CENTRE FOR CREATIVITY AND LEARNING BUILDING 166  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   166  $             222,250  

3025 - PORTSMOUTH TOWN HALL (1865) BUILDING 28  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   28  $             222,250  

3028 - GRAND THEATRE BUILDING 597  $          1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $             475,323  

J02 Building Electrical Service Upgrade   597  $             621,576  
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TABLE 8.25 - KPIs for Measure Group J - Electrical Infrastructure Upgrades for 100% by 2040 Scenario 

ID Building / Measure Name Net Electrical 
Demand 

Increase [kW] 

 Total Measure 
Cost [$]  

3029 - MACLACHLAN WOODWORKING MUSEUM BUILDING 451  $             606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $             222,263  

J02 Building Electrical Service Upgrade   451  $             383,908  

3034 - VISITOR INFORMATION CENTRE BUILDING 210  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   210  $             222,250  

3035 - KFR STATION #4 BUILDING 698  $          1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $             475,323  

J02 Building Electrical Service Upgrade   698  $             621,576  

3036 - KFR STATION #5 BUILDING 144  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   144  $             222,250  

3038 - KFR STATION #6 BUILDING 69  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   69  $             222,250  

3039 - KFR STATION #8 BUILDING 35  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   35  $             222,250  

3049 - KFR STATION #3 BUILDING 27  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   27  $             222,250  

3052 - KFR STATION #7 BUILDING 87  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   87  $             222,250  

3053 - KFR STATION #9 BUILDING 56  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   56  $             222,250  

3054 - SLUSH PUPPIE PLACE / LEON'S CENTRE BUILDING 1,444  $          1,472,184  

J01 Utility/LDC Electrical Service Upgrade  -  $             736,092  

J02 Building Electrical Service Upgrade   1,444  $             736,092  

3057 - KFPL - MAIN BRANCH BUILDING 534  $          1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $             475,323  

J02 Building Electrical Service Upgrade   534  $             621,576  

3058 - KFPL - PITTSBURGH BRANCH (FORMER MACLEAN/HAWTHORN 
AND RUTTAN HOUSES) BUILDING 

391  $             606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $             222,263  

J02 Building Electrical Service Upgrade   391  $             383,908  

3059 - KFPL - ISABEL TURNER PUBLIC LIBRARY BUILDING 151  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   151  $             222,250  
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TABLE 8.25 - KPIs for Measure Group J - Electrical Infrastructure Upgrades for 100% by 2040 Scenario 

ID Building / Measure Name Net Electrical 
Demand 

Increase [kW] 

 Total Measure 
Cost [$]  

3061 - RIDEAUCREST HOME BUILDING 2,322  $          1,876,425  

J01 Utility/LDC Electrical Service Upgrade  -  $          1,188,403  

J02 Building Electrical Service Upgrade   2,322  $             688,023  

3066 - CITY GREENHOUSES BUILDING 208  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   208  $             222,250  

3067 - CITY PARK - FIELD HOUSE AND WASHROOMS 454  $             606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $             222,263  

J02 Building Electrical Service Upgrade   454  $             383,908  

3079 - POLSON PARK - FIELD HOUSE AND SUMMER WASHROOMS 105  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   105  $             222,250  

3082 - SHANNON PARK - WASHROOMS AND SPLASH PAD MECHANICAL 
BUILDING 

7  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   7  $             222,250  

3103 - CREEKFORD GARAGE & WORKSHOP BUILDING 141  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   141  $             222,250  

3122 - KINGSTON POLICE HEADQUARTERS BUILDING 804  $          1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $             475,323  

J02 Building Electrical Service Upgrade   804  $             621,576  

3125 - KINGSTON AREA RECYCLING CENTRE (KARC) BUILDING 520  $          1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $             475,323  

J02 Building Electrical Service Upgrade   520  $             621,576  

3126 - CREEKFORD SOLID WASTE GARAGE BUILDING 269  $             606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $             222,263  

J02 Building Electrical Service Upgrade   269  $             383,908  

3131 - MEMORIAL CENTRE BUILDING 418  $             606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $             222,263  

J02 Building Electrical Service Upgrade   418  $             383,908  

3132 - CULLIGAN WATER PARK 1,623  $          1,732,026  

J01 Utility/LDC Electrical Service Upgrade  -  $             981,481  

J02 Building Electrical Service Upgrade   1,623  $             750,545  

3134 - RIDEAU HEIGHTS COMMUNITY CENTRE 993  $          1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $             475,323  

J02 Building Electrical Service Upgrade   993  $             621,576  

3135 - ARTILLERY PARK AQUATIC AND FITNESS CENTRE BUILDING 944  $          1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $             475,323  

J02 Building Electrical Service Upgrade   944  $             621,576  
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TABLE 8.25 - KPIs for Measure Group J - Electrical Infrastructure Upgrades for 100% by 2040 Scenario 

ID Building / Measure Name Net Electrical 
Demand 

Increase [kW] 

 Total Measure 
Cost [$]  

3136 - CENTRE 70 BUILDING 71  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   71  $             222,250  

3137 - INVISTA CENTRE BUILDING 537  $          1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $             475,323  

J02 Building Electrical Service Upgrade   537  $             621,576  

3138 - CATARAQUI COMMUNITY CENTRE BUILDING 377  $             606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $             222,263  

J02 Building Electrical Service Upgrade   377  $             383,908  

3145 - KINGSTON TRANSIT MAINTENANCE CENTRE BUILDING 864  $          1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $             475,323  

J02 Building Electrical Service Upgrade   864  $             621,576  

3148 - FRONTENAC COUNTY LAND REGISTRY OFFICE (1876) BUILDING 480  $             606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $             222,263  

J02 Building Electrical Service Upgrade   480  $             383,908  

3154 - RODDEN PARK BARN - BUILDING 131  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   131  $             222,250  

3155 - PUBLIC WORKS GARAGE AND FLEET MAINTENANCE BUILDING 583  $          1,096,899  

J01 Utility/LDC Electrical Service Upgrade  -  $             475,323  

J02 Building Electrical Service Upgrade   583  $             621,576  

3156 - FORESTRY GARAGE BUILDING 445  $             606,171  

J01 Utility/LDC Electrical Service Upgrade  -  $             222,263  

J02 Building Electrical Service Upgrade   445  $             383,908  

3169 - 95 LAPPAN'S LANE (UTILITIES KINGSTON) 124  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   124  $             222,250  

3182 - PUBLIC WORKS NEW FLEET MAINTENANCE GARAGE 222  $             317,500  

J01 Utility/LDC Electrical Service Upgrade  -  $              95,250  

J02 Building Electrical Service Upgrade   222  $             222,250  

PROGRAM TOTAL 18,973  $        28,778,835  

 

Should the City adopt a 100% reduction in annual GHG emissions by 2040 mandate, the City should then plan 

for a near-$29M investment into building and utility-side infrastructure upgrades that must be completed before 

CY 2040, and in consideration of parallel implementation of decarbonization measures, many of which cannot 

be completed without these electrical infrastructure upgrades in place prior to implementation start. It should 

be noted that completion of the 30% by 2030 scenario advances this future investment and corresponding 

demand increase by the respective quantum as shown in Section 8.2.5. Section 10.2 of this report provides 

additional details on these implementation planning considerations.   
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8.6 Measurement and Verification of Scenarios 

8.6.1 M&V Overview  

Measurement and verification (M&V) is the process of determining actual energy savings realized by an energy 

management program. The methods or strategies used to evaluate the performance of the carbon reduction 

program should follow industry standards such as the International Measurement and Verification Protocol 

(IPMVP) “Core Concepts EVO 10000-1:2002” and be documented in an M&V Plan. The M&V Plan should be 

designed to address the nuances of each facility and can range from full-scale monitoring of utility meters to 

measurements of a device or trends of preselected data points which confirm the energy savings from a specific 

measure. This subsection provides a series of best practices for the City to follow, but the approach the City 

selects requires careful consideration of resources available and identified priorities. Section 10 further explores 

the role of M&V within the project’s implementation. 

As stated in the IPMVP, M&V can be conducted by retrofit isolation (Option A or B), or through whole facility 

monitoring (Option C or D). 

Option A Retrofit Isolation: Key Parameter Measurement 

Option B Retrofit Isolation: All Parameter Measurement 

Option C Whole Facility: Utility or Metered Energy Data 

Option D Whole Facility: Calibrated Energy Simulation 

Retrofit Isolation options measure the energy savings of a specific measure or device in isolation from other 

equipment or the facility as a whole. It is best applied when measure conditions or properties allow for the 

impacted energy flows to be measured separately, when the savings are small compared to the overall energy 

use, when the performance of the affected system is of concern and can be easily isolated through sub-meters 

(if not already), when sub-meters already exist to isolate the affected systems, or when the usage seen at the 

utility or building-level meter is highly variable or subject to factors beyond control. Option A is a partially 

measured retrofit isolation which requires the measurement of key parameter(s) and allows the estimation of 

the remaining parameters to calculate baseline and reporting period energy. Option B is a fully measured retrofit 

isolation requiring the direct measurement of energy consumption and demand or the concurrent measurement 

of parameters necessary to determine energy consumption and demand. 

Whole Facility options demonstrate energy savings at the facility level by comparing the pre-retrofit energy 

usage to the post-retrofit energy usage. This option is appropriate when there are multiple energy saving 

measures with interactive effects between the measures and collective savings performance is the focus, when 

the energy savings represent a significant portion of the energy usage, or where the facility is relatively stable 

and when there is reliable energy usage information (or existing building-level metering system) available. 

Option C uses existing utility or building-level meters. Option D uses a calibrated energy simulation. 

Finding the right balance between cost and accuracy is a key consideration in designing an M&V strategy which 

provides adequate certainty of measurement without eroding the avoided energy cost. The measurement 

boundary should be identified such that the M&V approach includes the material savings, while other aspects 

of the savings can be reviewed with the “raw” original data between the parties to determine a practical and 

cost-effective approach.  
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8.6.2 Preliminary M&V Recommendations 

Quantifying the energy and GHG emissions reductions from Measures in each NZTP Scenario will require the 

development of a robust M&V Plan as part of further project development activities. This will be particularly 

important should the City procure services delivery models that include savings performance guarantees to 

deliver one or more Scenarios. The following section outlines preliminary M&V recommendations that the City 

can use to guide future M&V Plan development.  

• Given that revenue-grade electricity and natural gas utility meters already exist for each building and the 

multiple Measures with interactive effects to be implemented at each facility, Option C Whole Facility is 

recommended as the minimum M&V approach to track the energy savings performance (and resultant GHG 

reductions) at each facility. With Option C, the collective electricity and natural gas savings of all measures, 

as well as the interactive effects between these measures, are easily determined at each respective utility 

meter by comparing baseline period energy to actual energy usage after implementation of the 

improvements. Option C is best implemented at buildings where the expected savings are at least 10% of 

the facility’s total energy consumption if only monthly utility billing data is available, or 5% or less if short-

time-interval data is available. Baseline energy models developed using regression analysis should meet 

relevant statistical metric requirements as identified in the IPMVP Application Guide on Statistics and 

Uncertainty or ASHRAE Guideline 14-2014. The City can anticipate monitoring costs for this minimum M&V 

approach in the range of $2,000 per building, per year, with aggregate annual M&V costs dependent on the 

total building count in scope for each NZTP Scenario.  

 

• Where the level of savings from a Measure is low but the impacted energy flows affected by the Measure 

can be easily and cost-effectively isolated through short-term or spot measurements, implementing a retrofit 

isolation technique such as Option A or B are suggested to support the Option C findings. The Lighting 

Retrofit & Redesign Measure is a good candidate for Option A as power draw and operating hours from 

lighting fixtures can be easily demonstrated through short-term spot measurements, and continued 

effectiveness of the Measure can be assessed through simple routine re-testing or re-inspection. 

• Where certain Measures drive a significant portion of projected savings performance in a building, “virtual 

metering” of specific building systems is recommended. Key points could include AHU data (e.g. bypass 

position, fan volts/amps/kW, economizer position), graphics screenshots, schedules and resets, energy 

valves, occupancy sensors and security system, major instrumentation control points locations, and 

electrical input and thermal output. This approach will be limited to buildings with necessary BAS capabilities 

to virtually meter using existing infrastructure.  

• Where Controls Improvements are implemented, trending and reporting capabilities of the BAS can be used 

to support energy savings calculations. Where possible, a pre-commissioning trend can be run on the 

system or parameter to be changed for a sufficient length to verify the existing mode of operation. Once the 

parameter or sequence has been modified, the change should be documented and a similar trend initiated 

in the BAS verifying that the change has had the expected effect. Savings resulting from the sequence or 

parameter change will be calculated based on trend data as well as existing equipment parameters. In order 

to ensure that long-term savings from these changes are maintained, trend logs and alarms should be 

implemented through the BAS (or an Analytics platform, if available) to ensure that changes are not over-

ridden in the future.  

• Option B is proposed to verify the electricity savings from Solar PV measures in Scenarios that include this 

Measure. Option B is a typical and straightforward approach for Solar PV projects as generated electricity 

can be directly metered. The annual solar irradiance used to calculate the annual electricity generation will 
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be assumed to represent a typical meteorological year and remain constant during the performance period 

for energy generation calculation purposes. The generated electrical output from the PV system will be 

collected and recorded as verified savings. This annual electricity generated will represent the portion of the 

facility electrical load offset by the Solar PV system. 

• To avoid costly upgrades to metering infrastructure – particularly in natural gas infrastructure where demand 

is likely to be phased out almost entirely via this NZTP – sub-metering is not recommended as the resulting 

reduction is expected to be apparent at the main utility meters.  

• In some instances, the level of effort required or the cost of measurement or monitoring may exceed the 

value of the savings being achieved. Where aspects of the savings are identified to not have materiality in 

the overall savings following a detailed review, relevant operational verification activities are recommended 

to ensure that the Measure is installed, commissioned, and performing its intended function, and the savings 

to be deemed to have occurred. 

Additional M&V Plan Considerations 

• Baseline Model Development: If implementing IPMVP Option C as the M&V approach, statistically 

significant energy influencing factor(s) during the baseline period which are expected to change routinely 

during the reporting period should be identified and used to develop the baseline model using regression 

analysis. Common examples of these independent variables include weather, occupancy and production 

volume. Many industry standard software packages allow for normalization of energy use against these 

independent variables, to help explain the variation in energy use and calculate savings. 

• Non-Routine Adjustments: Changes may occur at a facility which affect energy usage but are not accounted 

for in the baseline model. These changes should be assessed and, if determined to have a material effect 

in energy and/or demand recorded at the utility meter, a one-time or ongoing adjustment should be 

calculated and added or subtracted from the baseline. 

• Monitoring Construction Period Savings: Documenting actual energy performance during construction 

against targets provides a strong early indication of anticipated energy performance. In addition, monitoring 

performance during the construction period allows for identification and early rectification of any potential 

issues that could erode post-construction energy and carbon savings. 

• M&V Reporting: Utility accounting and reporting for savings reconciliation should cover at least one (1) year 

of post-construction occupancy and should be completed at a consistent frequency - typically every 12 

months. Depending on the focus, measurement intervals of monthly down to every 15 minutes may be 

preferable to gain an accurate picture of energy usage. Selecting the correct data management tool and 

mandating the use of an industry standard protocol such as the IPMVP will ensure consistency and instill 

confidence in the reported performance. M&V reporting should cover: 

1. Existing facility/project description, selected IPMVP option and measurement boundary 

2. Baseline: period, energy, carbon, and conditions, and any adjustments (and basis for adjustment) 

3. Reporting period and duration 

4. Analysis procedure & emission factors 

5. Energy use, carbon emissions, and savings against baseline and projection 

6. Instructions on rectifying any potential issues. 

• Training: Providing training services for facilities operations and maintenance staff will familiarize them with 

the M&V process, and can help to ensure retrofitted systems are being properly operated. 
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8.7 Budget Allocations for 2040 Scenarios 

The Facility Management Budget Allocations have been provided by the City of Kingston outlining the 15-year 

Capital Plan. As part of this plan, MCW has aligned the budget allocation figures to the program Scenarios as 

follows:  

• 2024-2030 Capital Budget Allocation: 30% by 2030 

• 2031-2038 Capital Budget Allocation: 60% / 80%/ 100% by 2040  

 

In addition to this, the City of Kingston has provided information detailing specific capital improvements that 

should be allocated towards major upgrades. It is suggested to utilize the capital investment toward specific 

ECM measures that directly impact those capital projects outlined by the City of Kingston for a harmonized 

approach. These capital allocation amounts have been outlined in the program Scenarios and classified as 

“Capital Contributions.”   

The total budget allocations provided by the City of Kingston are outlined in Appendix H outlining the capital 

allocations by site and category.  

Note: The original Facility Budget figures outlined in the 15-Year Capital Plan have been entered into the 

program Scenarios where applicable. However, these are labelled as “OUT” and the contributions are not 

included into the program costs. 

The Capital Budget Allocations provided by the City of Kingston, outlines budget figures have been subdivided 

into several categories. The following table outlines the total budget allocations for all buildings that have capital 

budgets allocated for 2031-2038.  

 

Figure 8.55: 2031-through-2038 Total planned capital budget allocation for Facilities, sorted by applicable budget category. 
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In Figure 8.58, the planned capital allocations are shown by year for 2031-through-2038 and categorized by 

applicable budget category.  

 

Figure 8.58: 2031-through-2038 Total planned capital budget allocation for Facilities, sorted by applicable budget category. 
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9.1  Incentives, Grants & Funding for Decarbonization Projects 

The past decade has seen increasing focus on how building construction and ongoing operations contribute 

significantly to Canada’s overall carbon footprint. Recent research such as the Canada Green Building 

Council’s Decarbonizing Canada’s Large Buildings have underlined potential pathways to decarbonize building 

operations, but also highlight the capital costs required for retrofits.  

 

Federal, Provincial & LDC Grant Funding Programs 

In response to federal targets and policy, various grant programs have been created to provide funding for a 

variety of retrofit initiatives. A consistent requirement of these programs is that funds must typically be directed 

towards initiatives that measurably provide significant carbon reductions in building operations. Grant funding 

from these organizations can be pursued by the City, or by City services delivery partners (such as Consulting 

firms, etc.) selected by the City to support implementation of the 30% by 2030 Program.  

 

Canada Infrastructure Bank’s Public Building Retrofits Initiative Financing  

The Canada Infrastructure Bank's (CIB) Public Building Retrofits Initiative (PBRI) is designed to accelerate the 

retrofit of public buildings across Canada to improve energy efficiency, reduce greenhouse gas emissions, and 

create jobs. The initiative also aims to leverage private sector investment by providing financing and support 

for energy efficiency retrofits in public buildings, including federal, provincial, territorial, and municipal buildings, 

as well as schools and hospitals. The PBRI is effectively an Energy Performance Contract financing solution 

utilizing a debt and contracting structures that enable public institutions to borrow the Crown corporation’s 

funds, which have been apportioned from Canada’s federal carbon tax revenues accrued to date. Accessing 

this financing stream requires project delivery model alignment with CIB’s commercial structure, and requires 

a technical review by CIB wherein project merits are evaluated against CIB’s criteria (i.e., achieving deep GHG 

emissions reductions). As such, the financing can be considered ‘locked’ to a specific project delivery model 

primarily involving an Energy Performance Contractor. 

Sections 9.2 and 9.3 provide additional details on each of these funding support resources. 
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9.2  Available Grant Funding Programs 

The following section outlines specific funding programs that are presently available or will likely have future 

intake. Please note that some, but not all, funding sources can be combined with others on specific projects. 

This can vary by pathway within individual funds, so confirmation of whether funding can be combined should 

be confirmed directly with the funding sources. Table 9.1 summarizes the programs listed below. 

Table 9.1 – Grant Funding Program Summary 

Funding 
Source 

Program Name Max Funding Focus Notes 

Enbridge Fixed Incentive 

Program 

$100,000 of project cost; 

50% of project cost 

Space heating, ventilation 

(incl. HRVs and ERVs) 

Must be coordinated through 

Energy Solutions Advisor 

Affordable Housing 

Multi-Residential 

Program 

$8,000/building for on-

site energy assessment; 

 

$200,000 in incentives 

for measures 

Energy-efficient boilers, 

water heaters, condensing 

MUAs and more. Only for 

affordable multi-unit 

residential. 

Upgrade costs refer to 

difference between equipment 

and implementation costs of 

energy-efficient option and 

alternate option considered 

Multi-Unit Residential 

In-Suite Fixed 

Incentive Program 

$50,000 HRVs and ERVs Cannot exceed 50% of the 

project cost 

Canadian 

Federation of 

Municipalities 

Green Municipal Fund 

- Community Building 

Retrofit initiative 

Maximum $5 million per 

project. Up to 25% as a 

grant and the remainder 

as a loan. 

Open-ended, but HVAC 

system upgrades, 

envelope upgrades, solar 

PV are examples given. 

Two project pathways: GHG 

Impact Retrofit & GHG 

Reduction Pathway Retrofit 

Independent 

Electricity 

System 

Operator 

(IESO) – 

Save on 

Energy 

Retrofit Program N/A Includes lighting controls, 

HVAC redesign, chiller 

replacement, variable-

speed drive installations, 

custom equipment retrofits 

Two project streams: 

Custom Stream (for more 

complex projects) and 

Prescriptive Stream (for more 

targeted retrofits) 

Local Initiatives 

Program 

N/A Regional focus on Kingston 

postal code areas 

Infrastructure 

Canada 

Green and Inclusive 

Community Buildings 

Up to 50%-80% of 

program cost, 

depending on project 

cost. 

Sealing, insulation, lighting 

system, window upgrade, 

HVAC upgrades, more 

Focused on community 

buildings 

Canada Community 

Building Fund 

N/A Community public 

infrastructure, including 

“culture” and “recreation”. 

Little detail available on 

exact projects funded. 

Funding is funneled through 

provinces 

Low-Carbon 

Economy 

Fund 

Low-Carbon Economy 

Challenge 

$1 million-$25 million. 

25-75% of eligible 

project expenditures. 

Various. Projects must 

result in reductions in GHG 

emissions in 2030. 

To be eligible: Project must 

have capacity to make use of 

commercially available 

technology 

Utilities 

Kingston 

Natural Gas Efficiency 

Upgrade Program 

Varies, max funding 

differs for each unit type 

Condensing boilers, 

condensing furnaces, 

condensing gas water 

heaters 

Projects that save more than 

100 m3 natural gas per year 

are eligible for incentives. 
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 Enbridge 

Programs and Incentives 

Enbridge recommends reaching out to an Energy Solutions Advisor to identify and prioritize energy-saving 

projects across a buildings or facilities portfolio. Efficiency opportunities that could be supported through 

Enbridge incentives include: 

• Equipment Upgrades: Getting incentives to offset the cost of installing energy-efficient technologies 

such as space heating, water heating and food service equipment. 

• Building Automation and Controls: Implementing building controls and saving energy through 

operational improvements. 

• Boilers: Upgrade boilers to save energy, improve reliability and reduce natural gas costs. 

• Steam and Hot Water Systems: Finding savings by improving steam system performance and 

achieving better energy efficiency. 

• Retrofits and Custom Projects: Getting incentives for implementing energy-saving measures that 

reduce natural gas consumption. 

Continuous funding for the above and other equipment upgrades can be available through three programs: the 

Fixed Incentive Program, the Affordable Housing Multi-Residential Program, and the Multi-Unit Residential In-

Suite Fixed Incentive Program. 

 

 Green Municipal Fund (Program of Canadian Federation of Municipalities) 

Community Building Retrofit initiative 

• Applications accepted year-round until all funding has been allocated. 

• Community Buildings include: 

o Indoor ice rinks, indoor sports arenas, indoor swimming pools, 

o Community and recreational centres 

o Arts and culture facilities 

o Multi-purpose buildings which include one or more of the above community functions as well 

as other services/administrative functions. 

• Types of projects funded: 

o Open-ended, but HVAC system upgrades, envelope upgrades, solar PV are examples given. 

• Two capital project pathways: 

o GHG Impact Retrofit: 

▪ Maximum $5 million per project. Up to 25% as a grant and the remainder as a loan. 

Combined loan and grant for up to 80% of eligible project costs. 

▪ Retrofit a local recreational or cultural facility to reduce GHG emissions. Finance your 

upgrade with capital project funding. 

▪ Achieve a minimum 30% GHG emissions reduction through a retrofit of a community 

building when compared to baseline emissions. 

▪ Eligible projects may be a single comprehensive community building retrofit, or a 

portfolio of buildings. 

o GHG Reduction Pathway Retrofit: 

▪ Maximum $5 million per project. Up to 25% as a grant and the remainder as a loan. 

Combined loan and grant for up to 80% of eligible project costs. 

▪ Make significant reductions in energy use and GHG emissions by retrofitting 

community buildings over time. This funding enables the implementation of longer-

https://www.enbridgegas.com/ontario/business-industrial/incentives-conservation/programs-and-incentives/equipment-upgrades
https://www.enbridgegas.com/ontario/business-industrial/incentives-conservation/programs-and-incentives/equipment-upgrades
https://www.enbridgegas.com/ontario/business-industrial/incentives-conservation/programs-and-incentives/equipment-upgrades/fixed-incentive-program
https://www.enbridgegas.com/ontario/business-industrial/incentives-conservation/programs-and-incentives/retrofits-custom-projects/affordable-multi-family-housing-program
https://www.enbridgegas.com/ontario/business-industrial/incentives-conservation/programs-and-incentives/equipment-upgrades/multi-unit-res-in-suite-fixed-incentive
https://www.enbridgegas.com/ontario/business-industrial/incentives-conservation/programs-and-incentives/equipment-upgrades/multi-unit-res-in-suite-fixed-incentive
https://greenmunicipalfund.ca/community-buildings-retrofit-initiative
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term, multi-measure retrofit capital projects that contribute to a GHG reduction 

pathway. 

▪ Capital projects must be supported by a GHG reduction pathway feasibility study or 

an equivalent feasibility study. 

 

Independent Electricity System Operator (IESO) – Save on Energy 

Retrofit Program 

The Save on Energy Retrofit program offers incentives to municipalities (as well as businesses) to upgrade 

equipment. The program offers financial incentives through either a Custom Stream for more complex projects, 

or Prescriptive Stream for targeted retrofits. This can include projects such as HVAC redesign, chiller 

replacement, and lighting controls. 

Local Initiatives 

 

As part of the Local Initiatives Program, the IESO has introduced Retrofit regional adders in some areas of the 

province where electricity constraints exist. Retrofit “regional adders” (in constrained areas) in Kingston area: 

K7K, K7L, K7M, K7N, K7P, K7G. 

• Application deadline: “Adders” will be available until December 2024. 

• Municipal facilities included as eligible. 

• Projects eligible for the Retrofit program are generally those that provide sustainable, measurable 

and verifiable reductions in peak electricity demand and electricity consumption. Project incentives 

are available for a variety of products and technologies to continue to help businesses save on 

energy costs and increase their competitiveness. 

• Examples of eligible projects include: 

o Lighting retrofits 

o Lighting controls 

o HVAC redesign 

o Chiller replacement 

o Variable-speed drive installations 

o Custom equipment retrofits 

 

Infrastructure Canada 

Green and Inclusive Community Buildings 

The Green and Inclusive Community Buildings (GICB) Program is a national merit-based Program with the 

objective of improving the availability and condition of community buildings in Canadian communities 

experiencing higher needs and who are currently underserved. The Government of Canada announced up to 

$1.5 billion in federal funding over five years to establish the GICB Program. The Program support retrofits, 

repairs or upgrades of existing publicly-accessible community buildings and the construction of new publicly-

accessible community buildings that serve underserved and high-needs communities across Canada. 

Eligible applicants include a municipal or regional government established by or under provincial or territorial 

statute. 

https://www.saveonenergy.ca/For-Business-and-Industry/Programs-and-incentives/Retrofit-Program
https://www.saveonenergy.ca/For-Business-and-Industry/Programs-and-incentives/Local-Initiatives#regionaladders
https://www.infrastructure.gc.ca/gicb-bcvi/applicant-guide-demandeur-eng.html
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The GICB Program has two main funding streams: a continuous, non-competitive intake for small and medium 

retrofits, and a scheduled, competitive intake process for large retrofits and new builds. 

Continuous intake stream for small and medium retrofit projects across Canada. 

• Small retrofit projects are those that range in size from $100,000 to $249,999 in total eligible costs. 

• Medium retrofit projects are those that range in size from $250,000 to $2,999,999 in total eligible costs. 

Scheduled competitive intake for large retrofits and new buildings across Canada. 

• Large retrofit projects are those that range in size from $3,000,000 to $25,000,000* in total eligible 

costs. 

• New build projects are those that range in size from $3,000,000 to $25,000,000* in total eligible costs. 

 

Canada Community Building Fund 

Application Deadline: Permanent, twice-a-year. 

This funding is funneled through provinces, who in turn flow this funding to their municipalities to support local 

infrastructure priorities. Municipalities can pool, bank and borrow against this funding, providing significant 

financial flexibility. Pertinent eligible project category types include: Community energy systems, recreation, 

sport, and culture. 

 

 Low Carbon Economy Fund (LCEF)  

Low Carbon Economy Challenge 

• Application deadline: Most recent (2nd) tranche of funding closed in February 2024. 

• Applicants may request $1 million-$25 million in funding for eligible project expenditures. 

• The Challenge Fund continues to support a wide range of Canadian recipients to implement projects 

that deploy proven, low-carbon technologies resulting in material GHG emissions reductions across 

sectors, focusing on its cost-effectiveness objective to maximize GHG emissions reductions. 

• Among requirements of eligible projects: 

o Capacity to make use of commercially available technology. 

o Production of electricity or fuel must be primarily for own use. 

o Sources of GHG emissions controlled by the applicant or project partner (direct) and/or grid 

electricity emissions. 

 

Utilities Kingston 

Natural Gas Efficiency Upgrade Program 

 

Utilities Kingston has two incentives that may have relevance to smaller sites with smaller equipment needs. 

The Natural Gas Efficiency Upgrade Program provides incentives towards the purchase and installation of 

energy-efficient condensing gas water heaters, boilers and furnaces. The Water Efficiency Retrofit Incentive 

Program likely has less pertinence to the measures suggested in the Scenarios, but there is the potential that 

the Water Balancing measure (E02) could be the type of project that could benefit from this funding, even if the 

target of the program is water, not energy conservation. 

https://www.infrastructure.gc.ca/alt-format/pdf/ccbf-fdcc/ccbf-fdcc-on-eng.pdf
https://www.canada.ca/en/environment-climate-change/services/climate-change/low-carbon-economy-fund/challenge.html
https://utilitieskingston.com/Gas/Conservation/EfficiencyUpgradeProgram
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9.3  Scenario Financing using Canada Infrastructure Bank’s  
Public Building Retrofits Initiative  

The Canada Infrastructure Bank's (CIB) Public Building Retrofits Initiative (PBRI) is designed to accelerate the 

retrofit of public buildings across Canada to improve energy efficiency, reduce greenhouse gas emissions, and 

create jobs. The initiative also aims to leverage private sector investment by providing financing and support 

for energy efficiency retrofits in public buildings, including federal, provincial, territorial, and municipal buildings, 

as well as schools and hospitals.  

Energy efficiency and GHG retrofit projects implemented under the PBRI involve the following elements and 

considerations: 

• Procurement of an Energy Performance Subcontractor is required to administer a monetized energy and 
GHG emissions performance-based project delivery model. This Energy Performance Subcontractor is 
subordinate to a Special Purpose Vehicle which functions as the contract and loan holder with CIB, and 
which functions as an intermediary between the CIB debt and the Owner. 

• The Owner maintains the ability to either: 

o Structure its own project-specific Special Purpose Vehicle (SPV) to function as the contract and 
loan holder with CIB. Additional details on this approach are provided below. 

or, 

 

o Act as a Client to an existing SPV offered by services providers acting as a CIB Retrofit Aggregator 
that applies a secured financing commitment from CIB to a multitude of ‘client’ projects, typically 
delivered by that CIB Retrofit Aggregator and its Energy Performance Subcontractor(s). 

• Strong preference is given for large projects that achieve deep GHG emissions reductions and eliminate 
the use of fossil fuels, mainly through thermal energy electrification. 

• The CIB targets a 60% project-specific lending limit and requires a minimum 20% of equity financing. Senior 
debt financing or additional Owner capital funding is required in addition to CIB lending.  

• Financed payback period of a project should not exceed 25 years. 

Should the City elect to pursue a financing partnership with CIB to implement the 30% by 2030 Scenario - and 

do so as the holder of its own SPV – it would be necessary to determine whether it structures the SPV prior to 

or after the selection of an Energy Performance Subcontractor to further develop the scope of work for the 

project. Brief overviews of each of these pathways are provided below. 

 

City-managed SPV established Prior to selection of Energy Performance Subcontractor 

Establishing a CIB-compliant Special Purpose Vehicle (SPV) can be completed by the City in advance of 

selecting an Energy Performance Subcontractor. This requires that the City have a reasonably well-established 

energy and emissions reduction project business case that meets CIB’s lending criteria, namely the minimum 

30% annual GHG emissions reduction target. It also requires that the City identify a suitable financing solution 

to fund the remaining project costs not covered by CIB’s target 60% project-specific lending limit. The City can 

provide its own debt and equity to meet this requirement, if possible, or seek external lenders, etc., but 

ultimately must manage the process on its own accord.  

This pathway was utilized by MCW with a current client. This client elected to do an in-depth feasibility study 

effort internally to secure a CIB funding commitment before seeking the services of the Energy Performance 
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Subcontractor that is largely responsible for finalizing the technical scope and performance risk levels of the 

project. This resulted in significant revision of the project’s scope during the 16 month-long competitive public 

procurement process for selecting the Energy Performance Subcontractor. During this process, the client’s 

prospective Energy Performance Subcontractors needed to account for their project risk tolerance and creative 

design solution development, which in-turn created a higher-performing project for a lower capital cost. 

 

City-managed SPV established After selection of Energy Performance Subcontractor  

The City can procure the services of an Energy Performance Contractor and then leverage the financing 

capacity of that selected project delivery partner within a City-structured SPV to meet a portion of the debt and 

equity financing required by CIB. This Energy Performance Contractor would then become the Energy 

Performance Subcontractor to City’s SPV. Selecting the Energy Performance Subcontractor at the onset of 

Project Development would also allow the City to work collaboratively with this turn-key services partner 

throughout the scoping and project business case development processes that must be completed in order to 

seek CIB funding in the first place. These scoping activities can then be built on collaboratively following receipt 

of CIB funding commitment, resulting in a final Program / Scope of Work that is submitted to CIB for approval, 

and which then forms the basis of the Energy Performance Subcontract that utilizes CIB funding within a capital 

stack that also includes ESCo and/or City-provisioned debt and equity funding sources as well as any grants 

and incentives secured by the ESCo during Project Development.  

This pathway allows the City to expedite Project Development in terms of technical scoping and financial 

scoping with the CIB and other project lenders/funders because the City will be working with the firm that will 

eventually be filling the role of Energy Performance Subcontractor – and responsible for providing the project’s 

performance guarantees – from day one. This services partner can be sourced in a technically-driven RFP 

process, allowing the City to gain an early understanding of proponents’ conceptual solutions for decarbonizing 

the buildings within the scope of the project, their financial capacity, their financing options to meet the CIB’s 

senior debt requirements, and other unique value propositions. 
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9.4  Funding Recommendations for 30% by 2030 Scenario 

1. Internal review and decision on best pathway towards securing a financing commitment from CIB under 

the PBRI 

2. Structure procurement for EPC services delivery partner 

3. Include the expectation that EPC delivery partner administer applications for all applicable grant 

funding opportunities 

Funding Prioritization 

Opportunities to secure internal funding – and external, if necessary – for the implementation of the 30% by 

2030 Scenario should be pursued as soon as possible. 

The funding sources mentioned in Section 9.2 offer prospective external funding support for retrofit projects 

that bear similarity to some of the measures developed for this NZTP. These programs vary in the types of 

projects they fund, how they provide funding, level of project detail required, and how much funding they 

provide. Additionally, these funding programs can be extremely competitive. It is therefore important to examine 

and highlight which programs are best to target, and to ensure that the necessary timelines for submissions 

are met to maximize the chances for approval. Some funding sources are intended to support complete deep 

retrofits, whereas others will provide funding towards individual decarbonisation measures. Within the 

recommended 30% by 2030 Scenario, there are a number of projects that could be put forward to pursue 

funding for a “deep retrofit”. Deciding which funding to pursue can be based on the following priorities: 

1. (Prerequisite) Eligibility for funding: Suitability of proponent and project. 

2. Funding for measures scheduled for upgrade in coming 2-3 years. 

3. Funding for measures of highest absolute cost. 

4. Funding for measures of highest carbon reduction potential. 

It is recommended that the grant funding programs identified in Section 9.2 be monitored for submission 

periods, as they may open with little notice, and submission periods may be short. Submission processes may 

be time-consuming, and once an opportunity becomes available, preparation should be made to ensure 

adequate hours are allotted towards making a strong submission. It is worth identifying measures or projects 

requiring upcoming upgrades that may prove good candidates. 


	00 - Cover, ToC, Figures, Glossary, and Policies
	01 - Executive Summary
	1.1 Net Zero Transition Plan Overview
	1.2 Net Zero Transition Plan Scenarios Summary
	1.3 Recommendations Summary
	Recommendation #1: Determine Implementation Approach for 30% by 2030 Program
	Recommendation #2: Implement Change Management Principles to Support Project Implementation
	Recommendation #3: Establish and Implement a Climate & Carbon Budgeting Process
	Recommendation #4: Establish Synergies Between Net Zero Transition Plan and Adjacent Municipal Policies and Standards


	02 - Project Background
	2.1  Foreword
	2.2  Climate Leadership
	2.3  Purpose of the Net Zero Transition Plan
	2.4  Facilities Management and Construction Services
	2.4.1 Guiding Documentation, Best Practices, and Tools
	2.4.2 Taking Aggressive Action to Reduce Emissions
	Stage 1 – Retro-Commissioning (RCx):
	Stage 2 – Deep Carbon/Energy Audit:
	Stage 3 – Net Zero Transition Plan:


	2.5  Key Climate Change and Energy Management Concepts
	2.5.1 Global Response to Climate Change
	2.5.2 Industry Leaders in Canada and Ontario
	2.5.3 Key Energy Management Concepts and Approaches
	2.5.4 Barriers to Decarbonization in Kingston
	Technological Barriers
	Market Barriers
	Financial Barriers



	03 - Building Profiles
	3.1  Building Profiles

	04 - Methodology
	4.1  Project Objectives and Priorities
	4.2  Approach
	4.2.1 Data Gathering & Database Input
	4.2.2 Measures & Scenario Development
	4.2.3 Electrical Infrastructure Feasibility Assessment
	4.2.4 Decarbonization Program Decision-Making Criteria
	4.2.5 Workshop Process & City Stakeholder Engagement
	4.2.6 Future Updates to Net Zero Transition Plan


	05 - Utility Analysis Emission Factors and Baselines
	5.1  Utility Analysis
	Emission Factors

	5.2  Baseline Adjustment
	5.2.1 Municipal Building Portfolio Growth
	5.2.2 Building Performance Modelling

	5.3  Determining the Adjusted GHG Emissions Baseline

	06 - Measure Descriptions
	6.1 Summary and Measure Groups
	Measures Summary Table

	6.2 Measure Descriptions
	Measure Group A: Lighting Retrofit & Redesign
	List of Measures

	Measure Group B: Mechanical Improvements
	List of Measures

	Measure Group C: Controls Improvements
	List of Measures

	Measure Group D: Building Envelope Improvements
	List of Measures

	Measure Group E: Water Conservation
	List of Measures

	Measure Group F: Renewable Energy
	List of Measures

	Measure Group G: General Measures
	List of Measures

	Measure Group J: Electrical Upgrade Measures
	List of Measures



	07 - Electrical Infrastructure Feasibility Assessment
	7.1 Summary of Scope
	7.2 Building vs. Utility Electrical Infrastructure
	Utility-side:
	Building-Side:
	Assessment Phase
	Post-Assessment Phase

	7.3 Risks to Project Success
	7.4 Utility Cost Budgeting

	08 - NZTP Scenarios
	8.1 Scenarios Overview
	Determination of Net Annual Operating Cost Savings
	Determination of Utility Cost Savings
	Determination of Carbon Tax Savings

	KPI Summary of All NZTP Scenarios

	8.2 30% Reduction by 2030
	8.2.1 Program Overview
	8.2.1.1 Recommissioning (RCx) Measures
	8.2.1.2 Measure Status
	8.2.1.3 Capital Budget Allocations in FMCS Forecast
	8.2.1.4 Scenario KPIs Summary
	Table 8.3 – 30% by 2030 Program Summary


	8.2.2 Measure Evaluations / Exclusions for 30% by 2030 Scenario
	8.2.3 Priority Sites
	8.2.3.1 Frontenac County Court House
	Building-level Measures Summary Table
	Building-level Key Performance Indicators
	Net Annual GHG Emissions Reductions
	Net Annual Operating Costs Savings
	Total Measure Implementation Cost

	Building-level Preliminary Implementation Timeline

	8.2.3.2 362 Montreal St. - Housing and Social Services
	Building-level Measures Summary Table
	Building-level Key Performance Indicators
	Net Annual GHG Emissions Reductions
	Net Annual Operating Costs Savings
	Total Measure Implementation Cost

	Building-level Preliminary Implementation Timeline

	8.2.3.3 The British Whig Building
	Building Level Measures Summary Table
	Building-level Key Performance Indicators
	Net Annual GHG Emissions Reductions
	Net Annual Operating Costs Savings
	Total Measure Implementation Cost

	Building-level Preliminary Implementation Timeline

	8.2.3.4 City Hall
	Building-level Measures Summary Table
	Building-level Key Performance Indicators
	Net Annual GHG Emissions Reductions
	Net Annual Operating Costs Savings
	Total Measure Implementation Cost

	Building-level Preliminary Implementation Timeline

	8.2.3.5 The Grand Theatre
	Building-level Measures Summary Table
	Building-level Key Performance Indicators
	Net Annual GHG Emissions Reductions
	Net Annual Operating Costs Savings
	Total Measure Implementation Cost

	Building-level Preliminary Implementation Timeline

	8.2.3.6 Slush Puppie Place
	Building-level Measures Summary Table
	Building-level Key Performance Indicators
	Net Annual GHG Emissions Reductions
	Net Annual Operating Costs Savings
	Total Measure Implementation Cost

	Building-level Preliminary Implementation Timeline

	8.2.3.7 Rideaucrest Home
	Building-level Measures Summary Table
	Building-level Key Performance Indicators
	Net Annual GHG Emissions Reductions
	Net Annual Operating Costs Savings
	Total Measure Implementation Cost

	Building-level Preliminary Implementation Timeline
	Electrical Infrastructure Upgrades


	8.2.3.8 Kingston Police Headquarters
	Building-level Measures Summary Table
	Building-level Key Performance Indicators
	Net Annual GHG Emissions Reductions
	Net Annual Operating Costs Savings
	Total Measure Implementation Cost

	Building-level Preliminary Implementation Timeline

	8.2.3.9 INVISTA Centre
	Building-level Measures Summary Table
	Building-level Key Performance Indicators
	Net Annual GHG Emissions Reductions
	Net Annual Operating Costs Savings
	Total Measure Implementation Cost

	Building-level Preliminary Implementation Timeline
	Electrical Infrastructure Upgrades


	8.2.3.10 Land Registry Office
	Building-level Measures Summary Table
	Building-level Key Performance Indicators
	Net Annual GHG Emissions Reductions
	Net Annual Operating Costs Savings
	Total Measure Implementation Cost

	Building-level Preliminary Implementation Timeline

	8.2.3.11 Utilities Kingston Service Centre
	Building-level Measures Summary Table
	Building-level Key Performance Indicators
	Net Annual GHG Emissions Reductions
	Net Annual Operating Costs Savings
	Total Measure Implementation Cost

	Building-level Preliminary Implementation Timeline


	8.2.4 Aggregated Non-Priority Sites KPI Summaries
	Key Performance Indicators
	Net Annual GHG Emissions Reductions
	Net Annual Operating Cost Savings
	Total Measure Implementation Costs

	Measure Scope Summary Matrix by Building

	8.2.5 Electrical Infrastructure and Net Peak Demand Increase Summary

	8.3 60% Reduction by 2040
	GHG Emissions Reductions & Implementation Costs by Measure Group
	Table 8.18 Program Summary
	Electrical Infrastructure and Net Demand Increase Summary

	8.4 80% Reduction by 2040
	GHG Emissions Reductions & Implementation Costs by Measure Group
	Table 8.21 Program Summary
	Electrical Infrastructure and Net Demand Increase Summary

	8.5 100% Reduction by 2040
	GHG Emissions Reductions & Implementation Costs by Measure Group
	Table 8.24 Program Summary
	Electrical Infrastructure and Net Demand Increase Summary

	8.6 Measurement and Verification of Scenarios
	8.6.1 M&V Overview
	8.6.2 Preliminary M&V Recommendations
	Additional M&V Plan Considerations


	8.7 Budget Allocations for 2040 Scenarios

	09 - Incentives Grants and Funding
	9.1  Incentives, Grants & Funding for Decarbonization Projects
	Federal, Provincial & LDC Grant Funding Programs
	Canada Infrastructure Bank’s Public Building Retrofits Initiative Financing

	9.2  Available Grant Funding Programs
	Enbridge
	Green Municipal Fund (Program of Canadian Federation of Municipalities)
	Independent Electricity System Operator (IESO) – Save on Energy
	Infrastructure Canada
	Low Carbon Economy Fund (LCEF)
	Utilities Kingston

	9.3  Scenario Financing using Canada Infrastructure Bank’s  Public Building Retrofits Initiative
	City-managed SPV established Prior to selection of Energy Performance Subcontractor
	City-managed SPV established After selection of Energy Performance Subcontractor

	9.4  Funding Recommendations for 30% by 2030 Scenario
	Funding Prioritization



