
Public Report

To: Corporate Services Committee 

From: Tracy Adams, Commissioner,  
Corporate Services Department 

Report Number: CORP-19-62 

Date of Report: June 12, 2019 

Date of Meeting: June 17, 2019 

Subject: Update to Corporate Facilities Energy Management Plan 
(CFEMP) 

File: F-6500

1.0 Purpose 

The purpose of this report is to provide the 2019 to 2023 Corporate Facilities Energy 
Management Plan, as legislated by the Province, for endorsement by Council.  

2.0 Recommendation 

That the Corporate Services Committee recommend to City Council: 

That the Corporate Facilities Energy Management Plan 2019 – 2023, dated June 12, 2019, 
as set out in Attachment 1 to Report CORP-19-62, be endorsed. 

3.0 Executive Summary 

N/A. 

4.0 Input From Other Sources 

The following have been consulted in the preparation of this report: 

• Community Services
• Facilities Management Services
• Finance Services
• Office of the City Manager
• TeachingCity Partners – Ontario Tech University
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5.0 Analysis 

The City of Oshawa is required by the Government of Ontario to have and make public an 
energy and demand management plan by July 1, 2019 as outlined in Ontario Regulation 
507/18 under the Electricity Act, 1998.  

The City’s existing Corporate Facilities Energy Management Plan (C.F.E.M.P.) is a five-
year plan for the period 2014 to 2018. The updated Corporate Facilities Energy 
Management Plan is for the period 2019 – 2023 (Attachment 1) which has been 
developed in partnership with Ontario Tech University through the TeachingCity 
partnership, and is limited to the Facilities Management Services’ portfolio. 

The five-year C.F.E.M.P. plan evaluates current measures for energy consumption 
reduction to understand the current energy performance, environmental and financial 
impacts regarding the energy profile for City corporate facilities. The Plan also forecasts 
energy consumption, G.H.G. emissions and potential financial impacts. The Plan outlines 
the actions/measures and responsibilities that will assist in the achievement of the City’s 
goals and objectives for conserving energy, reducing energy consumption and 
greenhouse gas (G.H.G.) emissions where possible, and managing the demand for 
energy.  

6.0 Financial Implications 

There are no financial implications directly resulting from the recommendation of this 
report. However, future energy initiatives may reduce future operational costs through 
energy reduction. 

7.0 Relationship to the Oshawa Strategic Plan 

The Recommendation will advance the strategic goals of Environmental Responsibility by 
ensuring proactive environmental management. 

 

Kevin Alexander, Interim Director,  
Facilities Management Services 

 

Tracy Adams, Commissioner,  
Corporate Services Department 

Attachment 

46



Item: CORP-19-62
Attachment 1

Corporate Facilities Energy 
Management Plan

2019 - 2023 

Prepared by: Ontario Tech University/ TeachingCity Partnership

Prepared for: 
Facilities Management Services Branch 
Corporate Services Department

June 2019 

47



Table of Contents 
 

1. Introduction ............................................................................................................. 1 
1.1 Importance and Implications ........................................................................... 1 
1.2 Scope and Objectives ...................................................................................... 2 

2. Ontario’s Energy Perspective ................................................................................ 4 
2.1 Ontario’s Energy Supply and Pricing Forecast ............................................. 5 
2.2 Residential, Commercial and Industrial Sectors ........................................... 7 
2.3 Commercial Sector .......................................................................................... 8 
2.4 Transportation Sector .................................................................................... 11 

3. Durham Region’s Energy Perspective ................................................................ 12 
3.1 Regional Energy Objectives and Goals ....................................................... 12 
3.2 Historic Energy Performance ........................................................................ 13 

3.2.1 Energy Sectors .......................................................................................... 13 
3.2.2 Energy Sources ......................................................................................... 14 

4. Oshawa’s Energy and Environment Perspectives ............................................. 17 
4.1 Facilities and Operations .............................................................................. 17 
4.2 Energy Consumption and GHG Emissions .................................................. 17 

4.2.1 Indoor Recreational Facilities .................................................................... 18 
4.2.2 Administrative Facilities ............................................................................. 21 
4.2.3 Community Centres ................................................................................... 24 
4.2.4 Fire Halls ................................................................................................... 27 
4.2.5 Other Facilities ........................................................................................... 31 

4.3 Current Measures for Energy Consumption Reduction ............................. 31 
4.4 Renewable Energy Utilization ....................................................................... 32 
4.5 Completed and Current Energy Conservation Measures and Projects .... 33 
4.6 Revolving Energy Fund ................................................................................. 33 

5 Analysis and Assessment ................................................................................... 35 
5.1 Plan Overview and Framework ..................................................................... 35 
5.2 Methodologies for Analysis .......................................................................... 35 
5.3 SWOT Analysis ............................................................................................... 36 
5.4 Energy, Environment and Financial Assessment ....................................... 37 

5.4.1 Energy Utilization Assessment .................................................................. 37 
5.4.2 Environmental Impact Assessment ........................................................... 39 

48



5.4.3 Financial Assessment ................................................................................ 40 
6 Results and Discussion ....................................................................................... 42 

6.1 Analysis Results for SWOT, and Energy and Environmental Impacts ...... 42 
6.2 Revised forecasts of energy consumption and GHG emissions and 
financial impacts ...................................................................................................... 43 
6.3 Responsibility Chart ...................................................................................... 45 
6.4 Road Map Practice Categories ...................................................................... 47 
6.5 Plan-Do-Check-Update (PDCU) ..................................................................... 49 

6.5.1 The first step of the PDCU cycle: Plan ...................................................... 49 
6.5.2 Energy Management Balanced Scorecard ................................................ 51 
6.5.3 The second step in the PDCU cycle: Do.................................................... 54 
6.5.4 The third step in the PDCU cycle: Check ................................................... 55 

7 Proposed Measures for Future Direction ........................................................... 56 
8. Energy Management Plan and Recommendations ............................................ 58 

8.1. Vision .............................................................................................................. 58 
8.2 Objectives ....................................................................................................... 58 
8.3 Actions ............................................................................................................ 60 
8.4 Continuous Improvement Approach ............................................................ 65 
8.5 Responsibilities .............................................................................................. 66 
8.6 Short-term Recommendations ...................................................................... 67 
8.7 Long-Term Recommendations ..................................................................... 67 

9. Conclusion ............................................................................................................ 69 
Appendix A: List of City of Oshawa Facilities .......................................................... 70 
References ................................................................................................................... 75 

 
  

49



Acknowledgements 
The Corporate Facilities Energy Management Plan 2019 – 2023 was created through a 
Research Collaboration with Ontario Tech University and the City of Oshawa through 
the TeachingCity partnership. This collaborative approach brought the expertise of 
Dr. Ibrahim Dincer, Bsc, MSc, PhD, Ontario Tech University Professor and 
Azzam Abu-Rayash, Master of Applied Science (MASc), Ontario Tech University PhD 
candidate, in the Department of Automotive, Mechanical and Manufacturing 
Engineering, Faculty of Engineering and Applied Science, to deliver a five-year plan for 
the City of Oshawa.  

Through this partnership, the City has obtained a Corporate Facilities Energy 
Management Plan, based on research and evidence, and in a cost-effective manner. 
This Plan would not have been possible without the financial contribution of Mitacs and 
input received by Oshawa Power (formerly known as Oshawa PUC) and the Region of 
Durham.  

  

50



Executive Summary 
This five-year Corporate Facilities Energy Management Plan (CFEMP) 2019 – 2023 
presents a comprehensive study of the Facilities Management Services portfolio 
(corporate facilities) for the City of Oshawa and proposes a detailed energy 
management plan to optimize energy consumption. The Plan is produced in fulfillment 
of the Government of Ontario’s Regulation 507/18 under the Electricity Act, 1998. 

Current measures for energy consumption reduction are evaluated and discussed 
throughout the CFEMP. In addition, a Strengths Weaknesses Opportunities Threats 
(SWOT) analysis is conducted on the energy management profile for the city based on 
the feedback received through interviews of municipal staff and stakeholders (including 
Oshawa Power and Durham Region). Historical energy assessment is also conducted 
to better understand the energy performance, environmental impact and financial 
consequences of the energy profile for corporate facilities. The CFEMP provides a 
revised forecast of energy consumption, greenhouse gas (GHG) emissions and 
financial impacts based on three modeled scenarios. These scenarios include: 1) 
business as usual (BAU); 2) energy efficient scenario; and, 3) energy intensive 
scenario. The data used are recorded energy consumption, GHG emissions and 
incurred costs between 2006 and 2018. A proposed five-year energy management plan 
is outlined. Finally, a responsibility matrix is suggested considering all stakeholders.  

There are 106 facilities owned by the City, with a total Gross Floor Area (GFA) of 
approximately two million square feet. Indoor recreational facilities are the highest 
energy intensive facilities in the City as they account for more than 50% of the overall 
corporate energy consumption. Administrative facilities account for 30% of the total 
consumption. The total energy consumption for the Facilities Management Services 
Portfolio between January 2017 and December 2017 was 48.723 GWh while 2,203,202 
kgCO2e greenhouse gases were emitted. The total energy cost incurred by all facilities 
was $3.67M and the estimated cost avoidance due to various energy efficiency 
upgrades throughout various facilities was $312,850 during this time period.  
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1. Introduction 

The City’s Corporate Facilities Energy Management Plan (CFEMP) 2019 – 2023 
includes current energy and environmental performance along with analysis for future 
energy strategy. The Plan fulfills the Government of Ontario’s Regulation 507/18 
Electricity Act, 1998, under Broader Public Sector: Energy Reporting and Conservation 
and Demand Management Plans. This regulation requires all public agencies such as 
the City of Oshawa to publish on its website and intranet site before July 1 of that year: 
1) a description of current and proposed measures for conserving and otherwise 
reducing energy consumption and managing its demand for energy; 2) a revised 
forecast of the expected results of the current and proposed measures; 3) a report of 
the actual results achieved; and, 4) a description of any proposed changes to be made 
to assist the City in reaching any targets it has established or forecasts it has made. 

This regulation encourages all municipalities and regions to be cognizant of their energy 
consumption and its subsequent environmental implications. The regulation, coupled 
with other provincial and federal policies, creates an opportunity for municipalities to be 
responsible in their energy conservation and demand management. 

In addition, the CFEMP aligns with the following documents and initiatives:  

• Oshawa’s Strategic Plan (OSP) by focusing on the economic, social, and 
environmental aspects of the energy resources and helps to achieve the strategic 
goals of economic prosperity, financial stewardship and environmental 
responsibility.  

• Mayors’ Megawatt Energy Conservation Challenge.  

• Durham Community Energy Plan (DCEP) and corresponding report. 

1.1 Importance and Implications 

Recent reduction in annual energy costs can be found in similar reports in previous 
years such as report number DS-16-25, Federation of Canadian Municipalities’ Partners 
for Climate Protection Milestone 3 Submission - Corporate Plan. These reports are 
critical at ensuring that energy conservation and demand management are priorities for 
municipalities. Moreover, energy optimization and energy efficiency improvements are 
highlighted via the various resources and methodologies utilized at the City of Oshawa. 
For example, the City of Oshawa is the only municipality in Durham Region that 
participates in the Mayors’ Megawatt Challenge, which is a regional program that brings 
leading municipalities across Southern Ontario together to achieve a united energy and 
environmental goal. Since 2003, this program achieved significant energy savings of 
approximately 145.8 MWh of energy, conserved 21,992 tons of GHG emissions, 
preserved 565,978 m3 of water and saved more than $9M.  
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The importance of this five-year CFEMP is emphasized by the following key points: 

• Assessment of energy utilization, environmental impact assessment and 
energy financial assessment can be used as a reference for future energy 
management road map or enhancements in the corporate facilities energy 
management strategy. 

• Investigating the energy perspective from a provincial, regional and a 
historical point of view leads to more consistent and accurate energy planning 
to achieve priorities and objectives.  

• Energy goals and objectives are described along with the detailed energy 
consumption and GHG emissions for the year 2018, which is used as a new 
baseline to develop a revised forecast of energy consumption and GHG 
emissions in addition to an implementation strategy, containing a resource 
assessment plan. 

• Current measures for energy consumption reduction are assessed along with 
renewable energy utilization. Proposed alternatives and renewable energy 
projects are discussed in detail. 

• A SWOT analysis for the energy and environment sectors provides critical 
information to the corporate facilities energy management planning and 
highlights relevant information on current operations and facilities.  

1.2 Scope and Objectives  

The CFEMP focuses on the Facilities Management Services Portfolio (corporate 
facilities) specifically energy consumption and demand as well as GHG emissions. The 
CFEMP takes into account all electric consumption as well as the heating and cooling 
associated with the corporate facilities. However, water consumption and waste 
management are excluded. Current measures for energy conservation and demand 
management are also discussed within the report. Figure 1 illustrates the various 
corporate facilities included and their geographic locations.  
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Figure 1. Map of corporate facilities with highest energy footprint in the City of Oshawa 
(Google, 2019) 

The specific objectives of the CFEMP are as follows: 

• Evaluate the City of Oshawa’s energy consumption and Greenhouse Gas 
(GHG) emissions for 2018.  

• Investigate and assess measures for energy conservation and demand 
management.  

• Assess and analyze the financial and environmental implications for the 
proposed measures.  

• Develop goals and objectives for the CFEMP that align with OSP.  

• Integrate this CFEMP with other available regional and provincial energy 
plans.  

• Link deliverables to asset management and future capital planning.  

• Comply with Government of Ontario’s Regulation 507/18. 
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2. Ontario’s Energy Perspective  

In 2015, Ontario’s energy generation exceeded 833,333 GWh which 30% was 
generated from natural gas, 11% from nuclear, 4.5% from hydro and approximately 1% 
from other renewable energy sources (IESO, 2016). The current fuel mix is dominated 
by fossil-based fuels and nuclear energy contributing to nearly 90% of the total energy 
generation. While coal generation has been phased out from Ontario, natural gas has 
become the top ranking energy source for GHG emissions. Natural gas is one of the 
primary sources of energy in Ontario, especially for industrial processes and for space 
heating in the residential and commercial sectors. This is due to its low cost and high 
availability. 

When it comes to energy, sustainability assessment of electricity generation and 
renewable energy have dominated the literature (Evans et. al., 2009). Most work seeks 
to quantify parameters such as emissions (Lenzen, 2008), costs (Kammen and Pacca, 
2004), and energy payback periods (Kato et. al., 1998). 

Thorough life cycle analyses (LCA) have been also conducted for various individual 
energy generation technologies. The role of hydrogen storage in renewable energy 
management for Ontario was studied by Ozbilen et.al. (2012). GHG intensity for each 
fuel type is calculated along with the LCA GHG intensity of the Ontario grid as a whole. 
Another life cycle cost and economic assessment of biochar-based bioenergy 
production in Northwestern Ontario was conducted by Homagain et al. (2016). 
Moreover, Dong et Al. (2018) estimated the incentive-pass through for residential solar 
systems in California. They applied a structural-modeling approach along with a 
reduced-form regression analysis using different fixed effects. Their results suggest a 
relatively competitive market and a smoothly operating subsidy program.  

In addition, the energy demand and the sustainability of different bioethanol production 
processes from sugar beet can be significantly improved by introduction of new 
technologies (Santek et. al., 2010). Furthermore, Szekeres and Jeswiet (2017) 
conducted interesting research evaluating the effects of technological development and 
electricity price reductions on adoption of residential heat pumps in Ontario. The use of 
heat pumps introduces more effective and increasingly efficient heating solutions to 
residential applications. This solution also allows for energy savings and GHG emission 
reductions.  

The focus on renewable energy in Ontario has also been another topic of interest in the 
literature. Kensuke (2012) examined Ontario’s journey of the feed-in-tariff (FIT) program 
and its social and political consequences. White et al. (2013) emphasized the policy 
consistency in the role of governments towards renewable energy solution whereas 
Dampier et al. (2016) investigated the potential local and regional induced economic 
impact of an energy policy change in rural Northwestern Ontario. Their study also 
studied socioeconomic footprints of various energy sources. On a separate front, Zhang 
et al. (2010) investigated the life cycle emissions and cost of producing electricity from 
coal, natural gas and wood pellets in Ontario whereas Bloemhof (2017) assessed the 
consumer benefits in the Ontario residential retail natural gas market. Also, Martire et. 
al. (2015) investigated the enhancement of environmental sustainability in energy 
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production by assessing the carrying capacity of forest resources. Ontario’s Green 
Energy and Green Economy Act have been the case study for Winfield and Dolter 
(2014) as they examined the energy, economic and environmental discourses as well 
as their policy impacts. In addition, Nugent (2015) was intrigued by Ontario’s 
infrastructural boom between 2003 until 2013, with a focus on energy developments. 

2.1 Ontario’s Energy Supply and Pricing Forecast 

Ontario’s energy portfolio is very complex as primary sources of energy include a diverse variety 
of fuels. Figure 2 illustrates the high-level summary of Ontario’s energy sector.  

 

Primary 
Sources

•Fossil Fuels
•Coal, Natural Gas, Oil

•Renewables
•Hydro, Solar, Wind, Tidal, Geothermal, 

Biomass
•Nuclear

Transformation 

•Coke
•Refined Pertoleum Products

•Gasoline, Diesel
•Secondary Electricity 

End Uses
•Residential 
•Commercial
•Industrial 
•Transportation 

Figure 2. The flow of energy from primary sources to end uses in Ontario. 

This section outlines the primary sources, transformation of these sources up to the end 
uses of energy. The methodology and approach used in this investigation to assess 
Ontario’s energy portfolio is unique and distinct, allowing for more effective and 
accurate assessment for the overall CFEMP.  

The major domains of sustainability are investigated in association with the end use 
sector. This way, the primary sources, end uses and the domains of sustainability are 
integrated in a cohesive and logical configuration. Assessing Ontario’s energy this way 
allows for more concrete sustainability results, analysis and recommendations. In fact, 
this configuration makes it easier for policy makers and researchers in the energy sector 
to fathom the sustainability aspects of Ontario’s energy in a practical and scientific 
fashion. Figure 3 (a) demonstrates the relationship between sustainability of energy in 
Ontario and the major domains used in this assessment.  

Ontario’s energy use remained constant between 2007 and 2015 despite an 8% 
population growth. This is due to energy efficient improvements, which also account for 
17% economic growth. Therefore, per capita energy use decreased by 7% and energy 
use per dollar of GDP also decreased by 15% (Environmental Commissioner of Ontario, 
2017). 
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It is important to note that sustainability is often roughly measured rather than giving 
more of an estimation along with some economic and social indications. Until today, 
sustainability assessment does not have a universal standard, which makes this a 
crucial opportunity for scientists. Sustainability assessment of energy systems must be 
accurately and reliably comparable and measurable (De Vries et al., 2012). It is also 
vital to understand that sustainability assessment is a complex process with various 
inputs that need to be methodically quantified to obtain reliable, robust and accurate 
information. The assessment ought to be comprehensive and take into account the 
actual factors that relate to sustainability. It is evident that a systematic method for 
identifying and generating sustainable solutions, which is shared universally, is still to be 
developed.  

The proposed sustainability assessment model aligns with the Oshawa Strategic Plan 
(OSP) goals, which considers various aspects when assessing energy systems 
applications as illustrated in Figure 3 (a) and (b). For example, the sustainability 
assessment model aligns with the OSP goals by focusing on the environmental, 
cultural, economic and social aspects simultaneously.  

 

Sustainability

Energy

Cultural

Resources

Environme
nt

Economy

Education

Social

Public 
Policy

 (a) (b) 

Figure 3. Sustainability assessment adopted in this Plan (a) with relation to the OSP 
goals (b). 

Ontario’s electricity primarily comes from nuclear operations, followed by hydropower. 
Natural gas accounts for only 10% of electricity generation followed by 9% from 
intermittent renewable energy including solar, wind and geothermal (Environmental 
Commissioner of Ontario, 2017). At the provincial level, energy is supplied to four main 
sectors categorized as residential, commercial, industrial, and transportation. Figure 4 
illustrates that the industrial and transportation sectors make up more than 60% of 
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Ontario’s energy needs. Energy demands from the residential and commercial sectors 
are similar because they both are mainly concerned with supply energy to buildings and 
institutions. 

 

864,167 GWh 
Total Energy 

Demand 

Figure 4. Ontario’s energy demand for 2017 for the four main sectors (Data from: NEB, 
2017) 

2.2 Residential, Commercial and Industrial Sectors 

Figure 5 illustrates Ontario’s energy demand for 2017 highlighting the residential, 
commercial and industrial sectors and the sources of energy that supply each sector. 
The data used comes from the National Energy Board using the reference case 
published in Canada’s Energy Future Report (NEB, 2017). It is clear that natural gas is 
the primary source of energy for these sectors accounting for approximately 42% of the 
total energy demand. In fact, it is the main source for the residential energy demand 
producing 67% of the annual demand.  

Electricity, refined petroleum products (RPP) and liquefied petroleum gases (LPG) are 
the other main sources of energy meeting Ontario’s demand. RPP includes aviation 
fuel, diesel, gasoline, heavy fuel oil, kerosene, light fuel, asphalt, naphtha and other 
lubricants. Industrial energy demand is the largest of all sectors accounting for 313,056 
GWh. 

58



8 
 

0

100

200

300

400

500

600

700

800

900

1000

Biomass Electricity Natural Gas RPP and LPG Solar and
Geothermal

Coal, Coke &
Coke Oven

Gas

Still Gas &
Petroleum

Coke

En
er

gy
 C

on
su

m
pt

io
n 

(P
J)

Residential

Commercial

Industrial

 

Figure 5. Ontario’s energy demand for 2017 highlighting three sectors and the main 
energy sources (Data from: NEB, 2017) 

The industrial sector does not rely on renewable energy sources. It is mainly supplied 
by fossil-based fuels such as RPP, LPG, natural gas, coal, coke and coke over gas as 
well as petroleum coke and still gas. Residential energy demand is primarily supplied by 
natural gas for the purpose of heating and cooling and electricity for power purposes. 
The commercial energy demand is mainly comprised of heating, cooling and electricity. 
Natural gas and electricity supply this demand almost equally. Solar and geothermal is 
used insignificantly for buildings in the residential and commercial applications.  

2.3 Commercial Sector 

The commercial sector represents a wide variety of institutions and commercial 
buildings. The City of Oshawa’s corporate facilities are considered part of the 
commercial sector. This sector is very similar to the residential sector in terms of 
commodities and energy needs. Figure 6 shows the main commodities in this sector 
and their respective energy use and GHG emissions in Ontario for the year 2015.  
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Figure 6. Energy consumption and GHG emissions in the commercial sector by end use 
for the year 2015 (Data from: Environment and Climate Change Canada, 2017) 

Like the residential sector, space heating is the primary commodity in this sector 
requiring energy as it represents more than 50% of the total energy demand. The GHG 
emission associated with this commodity is significantly high at 10.3 Mt of CO2-
equivelance. Auxiliary motors, lighting, street lighting space cooling and auxiliary 
equipment have very insignificant GHG emissions. Water heating however has a slight 
environmental footprint in this sector. Like previous reports, the GHG emission in Figure 
6 does not account for electricity generation.  

The sources of energy to meet the demand for the commercial sector influences the 
environmental impact of this sector. Natural gas accounts for 55% of the energy 
supplied to this sector. Figure 7 shows the energy consumption and GHG emissions per 
energy source in this sector. 
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Figure 7. Energy consumption and GHG emissions in the commercial sector by energy 
source for the year 2015 (Data from: Statistics Canada, 2017) 

Other sources represent coal and propane and their environmental impact is minimal. 
Heavy fuel oil and steam are insignificant. Electricity and natural gas are the two 
primary sources for the commercial sector. The environmental impact of electricity for 
this sector is excluded, leaving natural gas scoring the highest in GHG emissions. 

The commercial sector features various activities from educational services to 
wholesale trade activities. Figure 8 shows the energy consumption and GHG emissions 
per activity type.  
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Figure 8. Energy consumption and GHG emissions in the commercial sector by activity 
type for the year 2015 (Data from: Natural Resources Canada, 2017) 
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Offices includes activities related to finance and insurance; real estate and rental and 
leasing; professional, scientific and technical services; public administration; and others. 
Offices is the top activity type in this sector requiring energy. This is in-line with the 
previous observations about the primary commodity of space heating and the main 
source of energy, natural gas. It is also reasonable that it accounts for the highest GHG 
emissions in the commercial sector. Electricity is excluded from the GHG emission 
calculations. Retail trade, educational services, healthcare and social assistance 
activities are relevant in their energy consumption and GHG emissions.  

2.4 Transportation Sector 

Figure 9 illustrates the transportation sector and the main sources of energy supplying 
Ontario’s demand for 2017. The transportation sector is the second largest sector in 
terms of energy use after the industrial sector. The transportation sector accounts for 
approximately 30% of the energy demand for Ontario. As observed in Figure 9, the 
sources supplying this demand are fossil-based with major environmental impacts. 
Motor gasoline supplies 142,500 GWh of energy to meet the transportation demand. 
Diesel is the second major source in this sector accounting for 28% of all supplied 
energy. Electric fuel supplies an insignificant amount of 55.5 GWh to this sector. Figure 
9 presents an overall summary of the main sectors and the composition of Ontario’s 
energy demand in 2017. 

 

243,056 GWh 
Total Supplied 

Energy 

Figure 9. Ontario’s energy demand for 2017 for the transportation sector and the main sources 
of energy supplying this demand (Data from: NEB, 2017) 
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3. Durham Region’s Energy Perspective 

Durham Region has been the hotspot of continuous population growth, thus reflecting 
continuous growth in energy demand and energy management. The Durham 
Community Energy Plan (DCEP) is an initiative that coordinates with various 
municipalities, public and private sectors to develop an effective community energy 
plan. While the scope of the DCEP is limited to corporate facilities at the City of 
Oshawa, the DCEP also includes energy consumption of institutional and commercial 
buildings. Corporate facilities can fall under these categories and comparisons can be 
made to ensure that Oshawa’s energy plan aligns with the larger scale plan of DCEP, 
as the City of Oshawa is an active stakeholder.  

It is important that the CFEMP is developed in-line with the objectives of the Regional 
energy targets and plans. This approach will ensure that the municipal and regional 
energy management plans include consistent energy targets so that addressing energy 
management challenges are aligned. Failure to meet these targets will result in an 
unsuccessful and unreliable model for energy management.  

The following section discusses the DCEP to understand the various dimensions 
impacting the energy planning at the regional level.  

3.1 Regional Energy Objectives and Goals  

On April 24, 2019, Durham Regional Council approved in principle the Durham 
Community Energy Plan. The development of the DCEP is ongoing while further 
research, consultation, stakeholder engagement, energy study and plan development 
continue. The objectives behind DCEP revolve around five major goals, summarized in 
Figure 10.  

 

Figure 10. Goals and objectives of the regional Durham Community Energy Plan for 
2017 
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These goals include setting accurate timelines and targets for energy demand 
management in Durham Region. Objectives include: 1) identifying and utilizing local 
energy generating opportunities to fulfill local services such as district heating, cooling, 
power generation and domestic hot water; 2) data mining and analyzing historical 
energy and electrical performance to optimize local conservation and demand 
management for the various local distribution companies (LDCs); 3) assessing the 
economic impact of these energy conservation programs; and, 4) an implementation 
strategy that will mobilize all municipalities and active stakeholders to adopt the DCEP.  

As discussed earlier, the scope of work associated with DCEP include data collected for 
energy supply, consumption and conversion of all Durham Region municipalities in 
2015. The types of energy sources included in this scope include nuclear, renewable, 
natural gas, diesel, gasoline, and electricity consumption. The collected data is 
segregated and organized in accordance with the provincial energy reports. 
Consequently, the following sectors are considered in their planning: 

• Residential 
• Institutional  
• Commercial 
• Industrial 
• Transportation 
• Agriculture 

Apartments are also considered another sector, although they could be categorized 
under the residential sector. Greenhouse gas emissions from energy consumption in 
the whole region from all of these sectors are analyzed based on the most updated 
emissions coefficients released by Environment and Climate Change Canada in 2017.  

3.2 Historic Energy Performance  

3.2.1 Energy Sectors 

While this CFEMP focuses on the energy performance of the corporate facilities at the 
City of Oshawa, the historic energy performance data available for Durham Region is 
limited to the year 2015. Figure 11 shows the energy consumption associated with each 
sector in the Region of Durham in 2015.  
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Figure 11. Durham’s energy consumption for 2015 highlighting the main sectors and 
sources (Data from: DCEP, 2017) 

While transportation, residential and industrial sectors make up the majority of the 
energy consumption in Durham Region, the institutional sector altogether represents a 
very small segment in the regional energy consumption mosaic.  

The energy consumption of all of Durham Region’s municipalities as well major 
institutions such as hospitals, schools, wastewater facilities, universities and colleges 
fall under the institutional sector. Accordingly, the overall impact of the energy 
consumption and GHG emissions of the City of Oshawa corporate facilities prove to be 
inconsequential to the overall consumption of energy in Durham Region. The intent 
behind these reporting initiatives is for municipalities to foster a culture of energy 
consciousness, environmental friendliness and awareness as well as lead by example, 
which will make any further community plan more feasible and easier to implement.  

3.2.2 Energy Sources 

Figure 12 demonstrates the regional energy consumption for 2015 by energy source. 
Gasoline and natural gas make up approximately 65% of the total energy consumption. 
While this indicates the vitality of these two sources of energy, this also creates an 
opportunity for sustainable development of energy resources in Durham Region as both 
of these resources are fossil-based and are associated with substantial GHG emissions.  
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27,222 GWh 
Total Durham Energy 

Consumption 

Figure 12. Durham’s energy consumption for 2015 for the main sources of energy supplying the 
regional demand (Data from: DCEP, 2017) 

Regional energy consumption based on sources and the associated GHG emissions for 
2015 are presented in Figure 13. Emissions from electricity are considered reasonable 
when compared to the energy consumption associated with this conversion. However, 
as discussed earlier, the GHG emissions due to gasoline and natural gas make up 71% 
of the total GHG emissions of Durham Region. 

 

Figure 13. Energy consumption and GHG emissions in the Durham Region by energy 
source for the year 2015 (Data from: DCEP, 2017) 

Focusing on finding alternatives or proposing gradual integration of alternative energy 
sources to natural gas and gasoline should be considered a priority from a sustainability 
perspective. Various solutions can be considered gradual and reasonable such as the 
introduction of compressed natural gas fueling stations and the utilization of excess 
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biogas and waste energy from waste processing facilities for energy conversion and 
utilization. 

Energy generation in Durham Region is highlighted by Ontario Power Generation’s 
nuclear facilities at Darlington and Pickering. Nuclear energy makes up the 97% of the 
total energy production in Durham Region. The other 3% are distributed between 
renewable and non-renewable sources as illustrated in Figure 14. 

45,694 GWh 
Total Durham Energy 

Production 

Figure 14. Non-nuclear energy production in the Durham Region for 2015 (Data from: 
DCEP, 2017) 

The Ajax cogeneration facility recycles wood waste from construction and demolitions to 
generate electricity, thus it accounts for approximately 73% of the non-nuclear energy 
production in Durham Region. Solar energy is the third largest non-nuclear produced 
energy source in Durham. While electricity and renewables are all generated in Durham 
Region to meet the local demand, all fossil fuel demand is imported from outside 
Durham Region. However, overall the energy required versus the energy generated in 
Durham Region reveals a positive outcome. The energy produced exceeds the energy 
demand, suggesting a positive energetic influence over other neighboring municipalities 
and the province as a whole. Figure 15 shows the relationship between energy 
production and consumption for Durham Region. 

Production 
45,694 GWh

Consumption 
27,222 GWh

Surplus  
18,472 GWh

Figure 15. Durham’s energy production and consumption for 2015 (Data from: DCEP, 
2017) 
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4. Oshawa’s Energy and Environment Perspectives 

Durham Region has a population of 379,848 and is home to two nuclear power stations. 
The City of Oshawa is the largest municipality in Durham Region with a population of 
166,000. Oshawa is home to three esteemed post-secondary academic institutions: 
Durham College, Trent University Durham GTA and Ontario Tech University, which 
offers state-of-the art nuclear simulation laboratory and is home to the Energy Research 
Centre and Clean Energy Research Laboratory. Health care is considered one of the 
major employment sectors through Lakeridge Health Oshawa, the Oshawa Clinic 
(Canada’s largest multi-specialty medical group practice) and LHEARN (Lakeridge 
Health Education and Research Network). 

4.1 Facilities and Operations 

The Facilities Management Services (FMS) portfolio is composed of 106 facilities that 
cover approximately two million square-feet, including heritage buildings that date back 
to 1840. Appendix A presents a list of these facilities. There are five facility categories: 
administrative, community centre, fire hall, indoor recreational facility and other. 
Figure 16 illustrates the relative size for each category in square feet. Indoor 
recreational facilities make up approximately half of the total size of all facilities. 
Administrative buildings also account for more than 20% of the total facilities size.  
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Figure 16. Comparison of facilities sizes based on category 

4.2 Energy Consumption and GHG Emissions  

The reporting of energy consumption has been organized based on the category of the 
facilities and is presented accordingly. For example, the GHG emissions for the 
administrative buildings will be reported together while the emission for the indoor 
recreational facilities will be grouped together. The reporting took into account electrical 
and natural gas consumption for all specified facilities. The data will feature the annual 
energy consumption and GHG emissions for 2017 as per Ontario Regulation 507/18. 
Further extensive data analysis is conducted to highlight the cost associated with 
energy consumption, historical energy performance and economic assessment and 
forecast of this historical performance. 
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4.2.1 Indoor Recreational Facilities  

Between February 2017 and September 2018, indoor recreational facilities consumed 
43.5 GWh and emitted 1,906,844 kgCO2e of greenhouse gases as illustrated in Figure 
17. The total cost incurred by the energy consumption of this category is approximately 
$3.7M during this period. Table 1 summarizes the critical parameters and their 
respective values related to this category. These summary tables are main values for 
each facility category. The numbers were obtained by utilizing Big Data Analysis 
Techniques, where data of all facilities in each category were summed up and 
processed to determine these values.  

Table 1. Summary of critical parameters for the energy performance of the indoor recreational 
facilities 

Parameter Value 
Feb17 – Sep18 Total Consumption (GWh)  43.5 
Feb17 – Sep18 Total GHG Emissions (kgCO2e)  1,906,844 
Feb17 – Sep18 Total Energy Cost ($)  3.7M 
2006-2018 Historical Consumption (GWh) 374 
2006-2018 Historical GHG Emissions (kgCO2e) 16,380,944 
2006-2018 Historical Energy Cost ($) 24M 

Figure 17 illustrates the energy consumption and GHG emissions associated with 
indoor recreational facilities. Energy consumption peaks during winter due to excessive 
heating demand associated with these facilities. Since these indoor recreational 
facilities include a wide range of social activities, they tend to be very populated during 
the winter months. On the other hand, summer season shows a steady decline in 
energy consumption. In addition, energy consumption of this category is drawn from 
arenas, pools, and all the systems within these facilities. When comparing the same 
months between 2017 and 2018, it is evident that 2018 report less energy consumption, 
which reflect the cost and consumption avoided because of retrofit upgrades in late 
2017 to various indoor recreational facilities. These upgrades include lighting upgrades 
to LED and HVAC equipment optimization.  
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Figure 17. Indoor recreational facilities energy consumption and GHG emissions 
between 2017 and 2018 

The cost variations throughout the time period first quarter 2017 until third quarter 2018 
along with the consumption of indoor recreational facilities is illustrated in Figure 18. 
Similarly, cost peaks can be easily observed around winter months due to higher 
heating demand required by these facilities. 
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Figure 18. Indoor recreational facilities energetic consumption and cost of energy 
between 2017 and 2018 

It is important to acknowledge the energy planning and management that has been 
taking place at the City of Oshawa. The measures previously taken, which are 
highlighted in the 2017 CFEMP report have proven to be effective in avoiding the 
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incurrence of extra costs. Table 2 shows comparison between energy costs for 2017 
and 2018. Values of October, November and December of 2018 were estimated to be 
the exact same values as the year 2017 due to data inavailability. This is because the 
data is not readily available online on the Mayor’s Megawatt portal. The same applies 
for Tables 4, 6 and 8 respectively. 

Table 2. Energy cost analysis for the indoor recreational facilities  

Quarter, Month 2017 Energy Cost ($) 2018 Energy Cost ($) 
January 224,583.62 224,583.62 
February 209,759.51  208,865.24 
March 207,015.78  202,120.89 
April 177,438.41  175,301.77 
May 157,998.61  151,996.42  
June 154,220.05  147,941.24  
July 166,182.06  166,969.65  
August 169,573.43  178,465.29  
September 190,360.25  186,610.93  
October 199,930.08  ~199,930.08  
November 199,676.76 ~199,676.76  
December 210,584.41 ~210,584.41 
Total  2,267,322.98 2,253,046.32 

Historical energy performance and GHG emissions for indoor recreational facilities 
between 2006 and 2018 can be observed in Figure 19. 

0

200

400

600

800

1000

1200

1400

1600

1800

0

5

10

15

20

25

30

35

40

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

Su
m

 o
f G

HG
 E

m
iss

io
ns

 (t
CO

2e
)

Su
m

 o
f E

ne
rg

y 
Co

ns
um

pt
io

n 
(G

W
h)

Sum of Consumption (kWh)

Sum of GHG Emissions (tCO2e)

Figure 19. Indoor recreational facilities energetic consumption and GHG emissions 
between 2006 and 2018 

There is a steady linear depression in energy consumption and consequently GHG 
emissions between 2014 and 2018, which could be attributed to the continuous energy 
upgrades that the City of Oshawa has been implementing as part of the FMS Capital 
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Portfolio. Figure 20 illustrates the historical cost analysis between 2006 and 2018. The 
difference between the total energy costs in 2018 and 2017 is $399,884.30.  

Figure 20. Indoor recreational facilities energetic consumption and cost of energy 
between 2006 and 2018 

4.2.2 Administrative Facilities 

Administrative facilities include major corporate operational buildings, which City Hall is 
the biggest facility. Between January 2017 and September 2018, this category 
consumed 24.7 GWh and emitted 116,0581 kgCO2e of greenhouse gases. The total 
cost incurred by the energy consumption of this category approximates $1.6M during 
this period. Table 3 summarizes the critical parameters and their respective values 
related to this category. 

Table 3. Summary of critical parameters for the energy performance of the 
administrative facilities  

Parameter Value 
Jan17 – Sep18 Total Consumption (GWh)  24.7 
Jan17 – Sep18 Total GHG Emissions (kgCO2e)  1,160,581 
Jan17 – Sep18 Total Energy Cost ($)  1.6M 
2002-2018 Historical Consumption (GWh) 180 
2002-2018 Historical GHG Emissions (kgCO2e) 8,271,976 
2002-2018 Historical Energy Cost ($) 8.9M 

Similar to the previous category, winter months accumulate more energy consumption 
than summer months, primarily due to heating demand of these facilities as January is 
the most energy consuming month. The trend between summer and winter months is 
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quite clear in Figure 21, showing the energy consumption and GHG emissions of 
administrative facilities. 
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Figure 21. Administrative facilities energetic consumption and GHG emissions between 

2017 and 2018 

The total energy costs for administrative buildings is illustrated in Figure 22. The trend 
confirms a sharp depression in cost accumulation between January and May, which can 
be traced back to various energy optimization techniques and trainings provided for 
staff. The integration of building automation systems at City Hall and other buildings 
also contributed to these observed trends of avoided energy costs.  
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Figure 22. Administrative facilities energetic consumption and cost of energy between 
2017 and 2018 
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Energy cost analysis for the administrative facilities between 2017 and 2018 is illustrated 
in Table 4. Various energy management improvements within the FMS Portfolio have led 
to more efficient and cost-effective energy management in these facilities.  

Table 4. Energy cost analysis for the administrative facilities  

Quarter, Month 2017 Energy Cost ($) 2018 Energy Cost ($) 
January 135,536.40 135,536.40  
February 100,300.90 111,560.20  
March 117,833.05 99,529.59  
April 66,653.29 87,972.01  
May 66,358.43 57,332.40  
June 53,100.09 51,906.75  
July 46,585.28 47,663.32  
August 59,202.91 45,417.44  
September 54,446.23 48,961.42  
October 59,241.75 ~59,241.75  
November 86,249.10 ~86,249.10  
December 116,454.18 ~116,454.18  
Total  961,961.62 947,824.57 

Economic impact of energy upgrades is also mirrored environmentally by reducing the 
environmental footprint from corporate facilities as GHG emissions have reduced 
significantly. Historical energy consumption and GHG emissions for administrative 
buildings between 2002 and 2018 is illustrated in Figure 23. 

0

100

200

300

400

500

600

700

800

0

2

4

6

8

10

12

14

16

18

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

Su
m

 o
f G

HG
 E

m
iss

io
ns

 (t
CO

2e
)T

ho
us

an
ds

Su
m

 o
f E

ne
rg

y 
Co

ns
um

pt
io

n 
(G

W
h)

Sum of Energy Consumption (GWh)

Sum of GHG Emissions (tCO2e)

Figure 23. Administrative facilities energetic consumption and GHG emissions between 
2002 and 2018 
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A parabolic distribution in GHG emissions and energy consumption can be observed. 
While energy consumption was higher between 2002 and 2006, it dropped 
systematically from 2006 and 2014 before consumption hiked rapidly from 2015 until 
2017. Practices between 2006 and 2014 need to be documented and best practices 
applied to maintain better sustainability in performance. Figure 24 illustrates the 
historical cost analysis between 2002 and 2018.  
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Figure 24. Administrative facilities energetic consumption and cost of energy between 
2002 and 2018 

4.2.3 Community Centres 

Between February 2017 and September 2018, community centres, as identified in 
Appendix A, consumed 5.3 GWh and emitted 232101 kgCO2e GHG. The total cost 
incurred by the energy consumption of this category approximates $374K during this 
period. Table 5 summarizes the critical parameters and their respective values related 
to this category. 

Table 5. Summary of critical parameters for the energy performance of the community 
centres  

Parameter Value 
Feb17 – Sep18 Total Consumption (GWh)  5.3 
Feb17 – Sep18 Total GHG Emissions (kgCO2e)  232,101 
Feb17 – Sep18 Total Energy Cost ($)  374K 
2006-2018 Historical Consumption (GWh) 38.8 
2006-2018 Historical GHG Emissions (kgCO2e) 1,700,829 
2006-2018 Historical Energy Cost ($) 2.66M 

Relatively, community centres consumption compared to indoor recreational or 
administrative facilities is considered minimal and limited. Since January 2018, their 
emissions have been decreasing exponentially as illustrated in Figure 25 due to an 
expected seasonal variability between winter and summer months. Winter months 
experience high consumption of natural gas for heating, while summer months 
experience less energy consumption.  
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Figure 25. Community centers’ energetic consumption and GHG emissions between 
2017 and 2018 

January marks the peak of energy consumption, GHG emissions and energy cost as 
illustrated by Figure 26. On the other hand, summer months experience lower energy 
consumption and therefore GHG emissions. 
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Figure 26. Community centres’ energetic consumption and cost of energy between 2017 and 
2018 

The energy consumption for facilities in this category is quite modest when compared to the 
consumption of facilities from other categories.  
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Table 6. Energy cost analysis for the community centres  

Quarter, Month 2017 Energy Cost ($) 2018 Energy Cost ($) 
January 32,379.58  32,379.58  
February 25,090.01  26,160.10  
March 23,432.15  25,502.63  
April 20,557.57  22,176.52  
May 15,033.56  18,111.15  
June 13,146.80  12,786.38  
July 12,955.72  13,864.69  
August 13,721.95  15,589.82  
September 12,995.54  12,220.66  
October 12,451.30  ~12,451.30  
November 19,942.52  ~19,942.52  
December 25,763.26  ~25,763.26  
Total  227,469.94  236,948.61  

The total energy consumption in this category highlights an incremental increase 
between 2017 and 2018 due to higher energy costs and consumption as illustrated in 
Table 6. These results could also reveal an opportunity for future energy upgrades in 
this category.  

The historical energy performance and GHG emissions from this category shows a 
steady increase between 2009 and 2014, where it reached the maximum value. 
However, since 2014, energy consumption and GHG emissions have been reducing 
linearly. Figure 27 illustrates this historic relationship between energy consumption and 
GHG emissions of this category between 2006 and 2018.  
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Figure 27. Community centres’ energetic consumption and GHG emissions between 
2006 and 2018 
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Energy costs incurred in this category also follows a similar pattern of steady increase 
until 2014 and then a more rapid drop in energy costs. Figure 28 demonstrates the 
historic economic impact in association with the overall energy consumption of all 
community centres. 
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Figure 28. Community centres’ energetic consumption and cost of energy between 
2006 and 2018 

4.2.4 Fire Halls 

Between January 2017 and September 2018, fire halls consumed 5.01 GWh and 
emitted 1906844 kgCO2e of GHG. The total cost incurred by the energy consumption of 
this category approximates $3.7M during this period. Table 7 summarizes the critical 
parameters and their respective values related to this category.  

Table 7. Summary of critical parameters for the energy performance of the fire hall 
facilities  

Parameter Value 
Jan17 – Sep18 Total Consumption (GWh)  5.01 
Jan17 – Sep18 Total GHG Emissions (kgCO2e)  221,173 
Jan17 – Sep18 Total Energy Cost ($)  340K 
2003-2018 Historical Consumption (GWh) 30.7 
2003-2018 Historical GHG Emissions (kgCO2e) 1,346,597 
2003-2018 Historical Energy Cost ($) 1.8M 

There are six fire halls in the City of Oshawa. They are distributed throughout the City of 
Oshawa and provide fire services to the whole municipality as well as assist 
neighbouring municipalities when required. Normal distribution is observed upon 
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examination of energy consumption from October 2017 and June 2018. Figure 29 
demonstrates this relationship between GHG emissions and energy consumption of the 
fire halls between 2017 and 2018.  
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Figure 29. Fire halls energetic consumption and GHG emissions between 2017 and 
2018 

Fire halls energy consumption compared to incurred costs experience a unique 
relationship as illustrated by Figure 30. Between January 2017 and February 2018, the 
costs were slightly below than the total energy consumption. This is due to varying 
electricity rates.  
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Figure 30. Fire hall facilities energetic consumption and cost of energy between 2017 
and 2018 
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In fact, the electricity rates varies for these facilities between $0.12/kWh to $0.16/kWh. 
Rates are also dependent on the amount of consumption. Electric consumption during 
off peak hours could also account for this slight variation. Other than that, the costs are 
normally higher than the energy consumption due to the local rates of electricity and 
natural gas.  

Similar to community centres, fire halls do not account for a significant amount of 
energy consumption and GHG emissions compared to previous categories. This may 
explain the discrepancy in the economic analysis presented in Table 8. These results 
could also reveal an opportunity for future energy upgrades in this category. 

Table 8. Energy cost analysis for the fire hall facilities 

Quarter, Month 2017 Energy Cost ($) 2018 Energy Cost ($) 
January 24,019.43  24,019.43  
February 22,710.74  23,198.80  
March 17,377.13  17,953.49  
April 15,607.54  18,211.60  
May 12,048.54  13,577.96  
June 11,130.35  11,985.70  
July 11,199.34  11,857.31  
August 13,167.51  13,442.27  
September 12,531.68  13,257.41  
October 13,590.66  ~13,590.66  
November 13,733.53  ~13,733.53  
December 18,698.60  ~18,698.60  
Total  $41,039.16 $43,196.60 

In fact, four of the six fire halls have been constructed around the 1980s, while one was 
constructed in 2006 and another in 2016. Energy efficiency of buildings normally 
deteriorate with age. Therefore, older fire halls require regular maintenance and 
upgrades to ensure constant energy efficiency. 

Historic energy consumption of fire halls is unique because the period between 2003 
and 2011 reveals a period of continuous linear growth in energy consumption. This is 
due to the absence of data for some fire halls prior to 2010. Two fire halls were added, 
one in 2006 and one in 2016, which explains the sharp increase in consumption and 
GHG emissions in the following years. Figure 31 presents the historic energy 
consumption and GHG emissions for this category.  
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Figure 31. Fire hall facilities energetic consumption and GHG emissions between 2003 

and 2018 

The cost of energy between 2010 and 2015 was less than the actual energy 
consumption due to the consistency of the natural gas rate at $0.3/m3. This pattern is 
illustrated in Figure 32.  
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Figure 32. Fire hall facilities energetic consumption and cost of energy between 2006 

and 2018 
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4.2.5 Other Facilities 

Other facilities as identified in Appendix A consumed 0.46 GWh and emitted 20,042 
kgCO2e of GHG between January 2017 and September 2018. The total cost incurred by 
the energy consumption of this category approximates $42,566 during this period. Table 
9 summarizes the critical parameters and their respective values related to this category.  

Table 9. Summary of critical parameters for the energy performance of the other facilities  

Parameter Value 
Jan17 – Sep18 Total Consumption (GWh)  0.46 
Jan17 – Sep18 Total GHG Emissions (kgCO2e)  20,042 
Jan17 – Sep18 Total Energy Cost ($)  $42,566 
2002-2018 Historical Consumption (GWh) 1.1 
2002-2018 Historical GHG Emissions (kgCO2e) 48,813 
2002-2018 Historical Energy Cost ($) $153,239 

4.3 Current Measures for Energy Consumption Reduction  

The City of Oshawa has been taking a number of measures to ensure energy 
consumption reduction and system optimization throughout its corporate facilities. 
These measures revolve around environmentally friendly retrofit projects. These 
mechanical and energy upgrades certainly have positive economic, environmental and 
energetic impacts. Current measures include lighting upgrades to a number of facilities 
across the FMS Portfolio. The transformation from halogen and halide lightings to LED 
lightings of lower wattages influence the electric consumption. Table 10 illustrates an 
example of these lighting upgrades proposed for the Mary Street Parking Garage.  

Table 10. Lighting upgrade project details as part of the current measures implemented  

Mary Street Parking 
Garage 

Current Lighting Proposed Energy 
Efficient Lighting 

Type High Pressure Sodium LED Square Canopy Light 
Wattage (W) 150 40 – 60 
Quantity 431 431 
Energy Consumption (kWh) 401,153.3 122,852.8 
Energy Costs ($) $52,149.92 $14,742.34 
Energy Savings (kWh) 278,300.5 
Potential Cost Avoidance 
($) 

37,407.58 

Further, LED lighting upgrades and control systems were completed in the Civic 
Recreation Complex. These projects included the installation of new LED lighting 
fixtures to replace the old high-energy cost and inefficient metal halide lighting fixtures, 
which also had a high maintenance cost due to the high ceiling. 
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Other measures also include HVAC equipment upgrades and building envelope 
insulation upgrades to minimize energy losses and air infiltration through the building 
envelope. Additionally, upgrades related to boilers have also occurred.  

Other initiatives include participating in the Mayors’ Megawatt challenge and the energy 
conservation competition between the corporate facilities. The conservation challenge 
resulted in an electrical demand savings of 208 kW and a total cost avoidance of 
$16,712. It also provided the opportunity to raise awareness about the importance of 
energy conservation and demand management.  

4.4 Renewable Energy Utilization  

The City of Oshawa houses a number of solar PV systems on the rooftops of some 
facilities such as Civic Recreation Complex, Tribute Communities Centre, Delpark 
Homes Centre, and Donevan Recreation Centre and the Oshawa Power building. While 
the PV systems are not owned or operated by the City of Oshawa, the welcoming stand 
to house these systems, which belong to Oshawa Power, is a good indicator. There 
may be the potential to install more solar systems.  
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4.5 Completed and Current Energy Conservation Measures and Projects  

There are a number of energy conservation projects that have been undertaken since 
2017. These projects are summarized with further detail in Table 11. 

Table 11. Completed and current energy conservation projects along with project details 

Project Year Cost System 
Estimated Cost 

Avoidance Savings 
($) 

Estimated 
Incentives ($) 

Estimated 
Maintenance 
Savings ($) 

Donevan, Harman 
and SOCC LED 
Upgrades 

2017 187,577.00 Electrical 25,000.00 14,000.00 9,000.00 

Delpark Homes 
Centre LED 
Upgrades 

2017 299,736.00 Electrical 80,000.00 7,000.00 4,000.00 

Civic Recreation 
Centre HVAC and 
Waste Recovery 
Upgrades 

2018 890,000.00 HVAC 50,000.00 35,000.00 5,000.00 

Parking Garages 1 
LED Upgrades 2018 70,000.00 Electrical 17,500.00 7,000.00 2,800.00 

Parking Garages 3 
LED Upgrades 2018 200,000.00 Electrical 50,000.00 20,000.00 6,000.00 

Northview Boiler 
Upgrades 2018 25,000.00 HVAC 2,500.00 1,250.00 - 

Northview LED 
Upgrades 2018 35,000.00 Electrical 8,750.00 3,500.00 350.00 

Greenhouse Boiler 
Upgrades 2018 220,000.00 HVAC 22,000.00 2,200.00 - 

Delpark Homes 
Centre LED 
Upgrades 

2019 250,000.00 Electrical 80,000.00 36,000.00 4,000.00 

Civic  Recreation 
Centre Chiller 
Upgrades 

2019 350,000.00 HVAC TBD TBD TBD 

4.6 Revolving Energy Fund 

Another important measure taken by the City toward energy conservation is the 
establishment of the Revolving Energy Fund, as outlined in Finance Committee Report 
FIN-18-28, with the purpose of assisting the funding for new energy initiatives, 
additional support staff and energy retrofit projects through utility cost avoidance and 
incentives. A Revolving Energy Fund (REF) is a program, which could start with a fixed 
pool of internal funds (capital) to pay for energy related initiatives. Following completion 
of projects, the REF will be replenished using a portion of the realized utility cost 
avoidance and incentives. As part of the annual budget and capital planning process, 
the REF may be used to reduce energy related capital funding requirements or 
supplement major energy projects. The REF can also be used towards other proposed 
energy initiatives such as energy workshops or additional support. 

  

84



34 
 

The Revolving Energy Fund has the following purposes: 

a. Part or full capital costs of energy projects/initiatives are paid through the Fund, and 
budgeted utility cost avoidance from the retrofits are diverted from the applicable 
utility budget line back to the fund. 

b. Project criteria:  

• Facility energy projects must have a strong payback up to 10 years or less  

• Projects must support the goals and objectives of the Facilities Corporate 
Energy Management Plan  

• Projects must be implemented within the budget year they have been 
approved  

c. Project types may include:  
• Energy Retrofits 

• Energy Initiatives 

• Pilot projects for new energy efficient technologies  

• Fund incremental retrofit project costs of higher energy efficiency options  

d. Maintaining the Corporate Energy Reserve Fund:  
• All energy incentives applied to at the City shall be allocated to the Corporate 

Energy Reserve Fund  

• That 100% of the 1st year of annual utility cost avoidance from the approved 
energy retrofit projects be used to repay the Reserve Fund  
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5 Analysis and Assessment  

This section will discuss the analysis and assessment of the FMS portfolio from an 
energy perspective. With this in mind, economic and environmental aspects will be 
considered to ensure comprehensiveness of the assessment. The ultimate objective 
behind this section is to demonstrate a well-reasoned methodology to assess the 
energy performance of the corporate facilities at the City of Oshawa.  

5.1 Plan Overview and Framework  

The framework used in this analysis revolves around the energy data auditing related to 
electricity and natural gas for each facility. Review of the City’s existing plans such as 
the Oshawa Strategic Plan and past energy efficiency projects were performed as part 
of the planning process for this report. Numerous interviews with City staff along with 
stakeholders (Oshawa Power and the Region of Durham) were conducted. Further site 
visits were conducted at selected sites to meet the following objectives: 

• Audit the data related to electricity and natural gas consumption in each facility. 

• Review and analyze energy consumption history to create a baseline from which 
savings can be measured. 

• Provide an analysis of the condition of existing lighting, heating and air conditioning 
systems. 

• Determine what can be done to reduce energy use in each facility and what options 
are available for system retrofits and energy incentives.  

• Provide a summary of cost effective retrofits and a financial analysis. 

• Identify and evaluate measures that improve the environmental performance and 
provide recommendations. 

5.2 Methodologies for Analysis  

Extensive data analysis tools and techniques were employed when drafting the CFEMP 
including forecasting, data aggregation, baseline development, economic performance 
analysis and an environmental impact assessment. Pivot table analysis has been 
applied to better understand the historical energy performance for the corporate 
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facilities along with the performance for the period of the study. The three main aspects 
that were investigated are illustrated in Figure 33.  

•Electricity 
Consumption

•Natural Gas 
Consumption

Energy 
Performance

•GHG emissions

Environmental 
Impact •Energy Cost

•Energy Cost 
Baseline

Economic 
Assessment

Figure 33. Main domains analyzed for all corporate facilities 

Recorded electricity and natural gas consumption data have been obtained via the 
Mayors’ Megawatt Challenge program. This data has been further processed and 
analyzed to understand the relationship between the three different domains (energy 
performance, environmental impact, and economic assessment) and to form a complete 
picture about the energy consumption of corporate facilities based on category and 
intended use. From this data, GHG emissions have been evaluated based on the 2016 
GHG coefficients for electricity, which is 43.8 gCO2e/kWh. 

5.3 SWOT Analysis  

The SWOT for the energy management of corporate facilities are explored in this 
section. In this analysis, various factors and stakeholders have been consulted to 
develop an accurate perception about the current situation. Figure 34 shows a summary 
of the SWOT analysis conducted.  
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•Provincial Policy 
Changes

•Incentive Reduction for 
Energy Efficiency 
Upgrades

•Budget

•Solar PV System 
Integration

•Renewable Energy 
Utilization

•Internal Control Systems
•OPUC Partnership

•Education and Training 
•No utilization of wastes 

to energy solutions

•Revolving Energy Fund
•Energy Cognizant 

Purchasing
•Digital energy logging 

infrastructure 
•Asset Management
•Facility Audit Program
•Oshawa Strategic Plan

Strengths Weaknesses

ThreatsOpportunities

Figure 34. Strengths, weaknesses, threats and opportunities for FMS Portfolio energy 
management  

5.4 Energy, Environment and Financial Assessment 

5.4.1 Energy Utilization Assessment 

The previous section analyzed important parameters in each facility category including 
the annual and historical energy consumption and GHG emissions as well as an 
economic assessment of the cost of energy and the avoided costs due to various 
measures taken by the City. In this section, the total energy consumption and GHG 
emissions are reported and further discussed. The total values include all reported 
values from all categories and facilities. Important parameters for the summary of total 
values are outlined in Table 12.  

Table 12. Summary of critical parameters for the total energy performance of the FMS 
Portfolio  

Parameter Value 
Feb17 – Sep18 Total Consumption (GWh)  76.83 
Feb17 – Sep18 Total GHG Emissions (kgCO2e)  3,440,761 
Feb17 – Sep18 Total Energy Cost ($)  5.9M 
2006-2018 Historical Consumption (GWh) 565 
2006-2018 Historical GHG Emissions (kgCO2e) 25,129,089 
2006-2018 Historical Energy Cost ($) 35.5M 
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From February 2017 to September 2018, the total energy consumption for the FMS 
Portfolio is 76.83 GWh, with the indoor recreational facilities being the most energy 
consuming facilities as illustrated in Figure 35.  

7%
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30%
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Community Centres

Fire Halls

Indoor Recreational
Facilities

Administrative Facilities

Other Facilities

Figure 35. Total energetic consumption for the FMS Portfolio between February 2017 
and September 2018 

Administrative facilities account for one third of the total consumption in this period while 
community centres, fire halls and other facilities account for the remaining 13%. Energy 
consumption between 2006 and 2018 is demonstrated in Figure 36, where 66% of the 
energy consumption is due to the indoor recreational facilities, while administrative 
facilities account for 22%. 
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Figure 36. Total historic energetic consumption for the FMS Portfolio between 2006 and 2018 
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5.4.2 Environmental Impact Assessment 

The total GHG emissions released by all the corporate facilities is 3,440,761 kgCO2e. 
Specifically, Figure 37 shows the total emissions per category. Fire Halls and other 
facilities’ GHG emissions are quite insignificant when compared to the indoor 
recreational facilities or administrative facilities.  
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Figure 37. Total GHG emissions for all active facilities between February 2017 and 
September 2018 

Since 2006, the total GHG emissions produced by corporate facilities are up to 
25,129,089 kgCO2e. Figure 38 presents further detail about the responsible sectors for 
these emissions.  
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Figure 38. Total historic GHG emissions for all corporate facilities between 2006 and 
2018 
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5.4.3 Financial Assessment 

From February 2017 to September 2018, the energy costs incurred for all facilities 
totaled approximately $5.9M. Indoor recreational facilities and administrative facilities 
coupled together equal approximately 85% of the total incurred costs. Figure 39 shows 
the costs organized per category.  
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Figure 39. Total incurred energy costs for all active facilities between February 2017 
and September 2018 

Between 2006 and 2018, energy consumption of corporate facilities incurred costs of 
approximately $35.5M, which highlights the importance of accurate planning and 
reporting as well as continuous energy management and optimization to ensure 
responsible financial stewardship. Figure 40 shows the historic incurred costs due to 
energy consumption per category.  
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Figure 40. Total historic incurred energy costs for all active facilities between 2006 and 
2018 
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5.4.4 Federal Gas Tax Fund 

This table summarizes the results pertaining to the Federal Gas Tax Fund (FGTF) for all 
projects between 2016 and 2018. FMS project summaries with outputs and outcomes 
are highlighted below.  

 

  

Project Project Scope 
(Output) 

Annual Energy 
Consumption 

Before/After (kWh) 
- %Decrease 

Annual GHG 
Emissions 

Before/After 
(Mtonnes CO2-eq) - 

%Decrease 
LED Retrofit in 

various City 
Parking Garages 
(17110021 Centre 

St. Parkade 1) 

17110021 Centre St. 
Parkade 1 (218 LED 

Lights) 

Before: 202904 
After: 54108 

% Decrease: 73% 

Before: 8887.2 
After: 2369.9 

% Decrease: 73% 

LED Retrofit in 
various City 

Parking Garages 
(18100058 Mary 
St. Parkade 3) 

18100058 Mary St. 
Parkade 3 (431 LED 

Lights) 

Before: 401153 
After: 122853 

% Decrease: 69% 

Before: 17570.5 
After: 5381 

% Decrease: 69% 

LED Lighting 
Retrofit multiple 

arenas/pools 

DRC Arena (28 LED 
Lights) 

Harman Arena (48 LED 
Lights) 

DRC Pool (11 LED 
Lights) 

SOCC Pool (20 LED 
Lights) 

Before: 249658 
After: 136136 

% Decrease: 55% 

Before: 10935 
After: 5962.8 

% Decrease: 55% 

Delpark Homes 
Centre LED 

Lighting Upgrade 

Pool (36 LED Lights) 
Hallway (36 LED 

Lights) 

Before: 202035 
After: 119385 

% Decrease: 59% 

Before: 8849.1 
After: 5229.1 

% Decrease: 59% 

Walkway Tunnel 
Lighting 

Replacements - 
walkway tunnel 

lighting 
replacements on 

trails 

41 LED Lights 
Before: 23455 
After: 10176 

% Decrease: 57% 

Before: 1027.3 
After: 445.7 

% Decrease: 57% 
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6 Results and Discussion  

This section discusses the results obtained from the analysis as well as presents 
various energy solutions, environmental performance forecast, financial impacts and 
proposed measures.  

6.1 Analysis Results for SWOT, and Energy and Environmental Impacts  

Based on the review and analysis, the following outlines the SWOT for the City’s current 
energy profile. This type of analysis is critical in identifying areas of improvements and 
potential risks. It highlights main strengths and opportunities that can be utilized to 
advance more efficient energy management solutions. Table 13 discusses the SWOT 
analysis results in detail. This analysis will materialize later on in the report under the 
action plan. In fact, the action plan inputs include the SWOT analysis as well as the 
assessment conducted in Section 5.  

Table 13. SWOT Analysis of the City of Oshawa’s current energy management profile  

Strengths 
• Successful history of energy efficiency 

upgrades in various facilities  
• Establishment of the Revolving 

Energy Fund (REF) to enhance future 
projects 

• Energy cognizant purchasing 
processes  

• Implementation of data logging and 
energy performance tracking  

• Availability of technical expertise 
within the municipal structure  

Weaknesses  
• Absence of large scale energy 

efficiency projects such as District 
Heating 

• Absence of formal energy efficiency 
project evaluation, measurement and 
verification protocols  

• Lack of consistent training and 
education for municipal staff on 
energy efficient practices and tools 

• Lack of infrastructure to convert waste 
to energy  

 
Opportunities 

• New and ongoing partnerships with 
the local distribution company and 
other local stakeholders  

• Potential to install various renewable 
energy projects. 

 
 

Threats  
• Lack of clear energy roles and 

responsibilities, which may result in 
poor coordination with various 
departments 

• Increasing budget constraints that 
limit energy cognizant purchasing and 
efficiency upgrades  

• Policy changes related to green 
energy enhancements at a municipal 
level 
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6.2 Revised forecasts of energy consumption and GHG emissions and 
financial impacts 

Forecasting future energy consumption, environmental impacts and emissions as well 
as financial implications is critical. This section demonstrates three main scenarios: 1) 
business as usual scenario (BAU) - the practice and energy management remains the 
same; 2) energy efficient scenario - continuous energy efficiency upgrades and sound 
energy optimization infrastructure; and, 3) energy intensive scenario – features major 
neglect of energy efficiency programs and energy conservation. The impact of each of 
these scenarios on the overall energy consumption, GHG emissions and economic 
performance is illustrated in this section. To understand each scenario and their 
compositions, Figure 41 demonstrates the differences between these pathways. The 
FMS Portfolio currently follows the BAU pathway as the current energy data was 
considered as the base to build this model.  

BAU Scenario

•Current patterns of energy 
performance 

•Population increases and 
various efficiency standards 
are taken into consideration

Energy Efficient Scenario

•Utilization of renewable 
energy projects 

•Integration of effective 
energy management plans 

•Developing energy 
cognizant capital and 
operational budgets

Energy Intensive Scenario

•Absence of energy tracking 
and monitoring 

•Ineffective management 
plan for energy efficiency 
projects

•De-prioritizing energy 
optimization in capital 
planning 

Figure 41. Forecasting scenarios including energy efficient and intensive scenarios  

The energy consumption forecast is modeled for 10 years from 2018 to 2029. Figure 42 
demonstrates the forecast of the energy consumption for corporate facilities. Recorded 
data between 2006 and 2018 has been used in the model to train the forecast data and 
ensure its accuracy. As observed, there is room for improvement by 22% by 2029. 
Similarly, the GHG emissions forecast is illustrated in Figure 43. The lowest annual 
GHG emissions that can be achieved is 1,342,253 kgCO2e. On the other hand, the 
highest annual GHG emissions that could possibly be achieved is 2,033,937 kgCO2e. 
This considerable difference should be considered as important when implementing the 
five-year CFEMP. 
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Figure 42. Energy consumption forecast until 2029 using the various scenarios 

Lastly, the financial performance forecast for FMS Portfolio’s energy consumption is 
illustrated in Figure 44. The forecast suggests possible cost avoidance of more than 
$700,000 in the year 2029 when comparing the BAU and Energy Efficient Scenario. 
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Figure 43. Greenhouse gas emissions (GHG) forecast until 2029 using the various 
scenarios 
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On the other hand, the highest possible energy cost in 2029 could be approximately $4M. 

y = -1729.1x + 3E+06
R² = 0.0091

y = 120061x + 1E+06
R² = 0.9818
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Figure 44. Total energy cost forecast until 2029 using the various scenarios  

6.3 Responsibility Chart 

Through collaboration and effective planning, energy savings can be realized. 
Governance of energy management for corporate facilities has to be achieved while 
utilizing the current existing structure in FMS. The proposed model suggests a systemic 
integration of energy management across the City. This means that all stakeholders are 
equally responsible for energy optimization and corporate energy efficiency projects, 
each within their scope and line of work. The current structure within FMS is illustrated 
in Figure 45. 
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Director, Facilities 
Management Services

Project & Quality 
Assurance Manager

Facilities Capital 
Planner

Facilities Project 
Coordinator Project Manager

Facilities 
Management 
Coordinator

Manager, Capital & 
Technical Services

Manager, 
Operations and 

Maintenance

Lead Hands

O&M Staff

Figure 45. Current organizational structure of FMS at the City of Oshawa  

Based on the current organizational structure, a proposed high level responsibility 
matrix is assembled to factor in various aspects of energy planning including business 
drivers, planning tasks, service delivery as well as performance management. Table 14 
reflects this responsibility chart in further detail. Operation and maintenance staff (OM) 
include recreational facility maintenance staff.  

Table 14. Responsibility matrix for the energy management plan for the City of Oshawa  
 

Director, 
FM 

Manager, 
CTS 

Manager, 
OM 

PQA 
Manager 

Project 
Manager 

FM 
Coordinators 

Lead Hands 
and OM Staff 

Business Drivers Review I R C C C - - 
Energy Plan Revisions C R C C I - - 

Energy Projects Planning A I C C C R - 
Conservation and 

Demand Management 
I I R C R C I 

Operations & 
Maintenance 

I I A I C C R 

Sustainable Energy 
Generation 

A C R C C I I 

Energy Procurement 
Analysis 

C A C R R C C 

Annual Reporting A R C C C I I 
Measurement and 

Verification of Projects 
A C C R R C I 

Energy Monitoring I C C R R I I 
Assessment and Quality 

Improvement 
A C C R C C I 

 
 R = Responsible, A = Accountable, C = Consulted, I = Informed 
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Organizations that adopt energy management best practices are rewarded in three key 
ways (Natural Resources Canada, 2015): 

• Energy and cost savings: For many decision makers, the most compelling 
reason to manage energy is that it directly improves the organization’s bottom 
line. When energy management practices are successfully implemented, they 
can reduce the amount of energy used by an organization significantly. To further 
support the business case, many energy management actions can be 
implemented quickly and inexpensively. 

• Risk mitigation: Energy-related risks include unexpected cost increases and 
sudden equipment malfunction or failure, which can lead to occupant discomfort. 
Minimizing exposure by reducing energy consumption is a good business 
practice. 

• Indirect benefits: Many energy management actions can lead to improved 
comfort and a sense of pride and well-being among building occupants. This, in 
turn, leads to a more productive workforce. Organizations are also able to 
demonstrate corporate social responsibility by reducing the environmental and 
GHG impact associated with the energy consumed. Organizations are also able 
to differentiate themselves by highlighting success and acknowledged as 
leaders. 

6.4 Road Map Practice Categories 

Energy management practices are grouped into eight equally important practice 
categories: 1) commitment; 2) planning; 3) organization; 4) projects; 5) financing; 6) 
tracking; 7) communication; and, 8) training. The center of the road map is following a 
four-step process – Plan-Do-Check-Update (NRC, 2015) which is outlined in Figure 46 
and detailed in Section 6.5. 
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Figure 46. Roadmap for energy management planning for the City of Oshawa (modified 
from NRC, 2015) 
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6.5 Plan-Do-Check-Update (PDCU) 

FMS can improve energy management practices within each of the eight categories by 
following a four-step process: Plan-Do-Check-Update (NRC, 2015): 

1. Plan: Take stock of the current state of energy management practices, then set 
objectives and define the actions that will improve energy performance. 

2. Do: Follow the plan and begin to take actions that will achieve the desired 
objectives. 

3. Check: Monitor the success of each action on an ongoing basis. 
4. Update: Assess the progress of the plan by reviewing its contents and making 

changes at least annually.  

6.5.1 The first step of the PDCU cycle: Plan 

This section outlines tangible actions that FMS can undertake by following the four-step 
energy management road map (Plan-Do-Check-Update). The first step, Plan, addresses 
the initial stages for planning. Table 15 shows suggested practices under each of the 
eight practice categories for the City of Oshawa. 
Table 15. Actionable items categorized based on the eight practice categories outlined 

in the roadmap (modified from NRC, 2015) 

 

  

Practice 
Categories 

Suggested Practices 

Commitment 
• A formal energy policy or vision statement endorsed by senior 

management and publicized widely. 
• The policy aligns with the City’s corporate goals. 

Planning 
• Energy vision and targets are clearly stated. 
• Objectives are defined for each energy management practice category. 
• Actions supporting these objectives are SMART (specific, measurable, 

attainable, relevant and time-bound). 

Organization 

• A qualified staff member (QSM) has the technical knowledge to 
understand and implement the energy management plan, as well as the 
communication skills required to liaise with other departmental staff, 
technical experts, equipment suppliers and building occupants. 

• The QSM role can be scaled up or down as appropriate. The QSM must 
devote enough of their time to ensure the plan can be implemented 
successfully. 

• The Staff Working Group (SWG) is a group of engaged and motivated 
individuals that can provide valuable input to integrating energy 
management into all City capital planning and operations. 

• Giving energy performance responsibilities to staff at various levels in the 
FMS Portfolio facilitates buy-in and encourages individuals to take 
initiative. 
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Practice 
Categories 

Suggested Practices 

Projects 

• Setting up a schedule to recommission buildings every few years. By 
regularly assessing the building’s systems, can improve system 
performance, extend the lifespan of equipment, reduce maintenance and 
repair costs, and enhance the comfort and productivity of building 
occupants. 

• Operating equipment only when needed. The payback for improved 
scheduling is often almost immediate and can be as simple as 
documenting steps to shut down equipment – for example, turn off lights 
when spaces are not being used. 

• Setting up automated controls to improve the performance of building 
systems. Even if a facility has an automation system, the City may not be 
taking full advantage of its capabilities or building systems may need to 
be recommissioned. 

• Include procedures to check and maintain equipment energy performance 
as part of the routine. The primary goal of preventative maintenance is 
typically equipment reliability and increased service life. 

• Adopt a facility energy audit schedule and an energy audit standard to 
ensure that investment opportunities are not missed. 

Financing 

• Define investment criteria that the City will use to assess opportunities. 
For example, the City may want to formally commit to undertaking all 
projects that exceed an internal rate of return of 10%. 

• Once initial projects are undertaken, consider leveraging early savings by 
funding future energy management activities with the savings generated 
from implemented projects. This kind of self-sustaining finance 
mechanism requires monitoring and tracking savings so that they can be 
dedicated to future improvements. 

• Energy performance contracts can make energy performance achievable 
if the City does not have sufficient capital. Upfront costs and associated 
risks are transferred to a third-party energy service company, and energy 
savings are used to pay them back. 

Tracking 

• Use historical energy data and other variables – such as weather, 
occupancy or production data – to develop an energy baseline for the 
FMS Portfolio. 

• Forecast energy consumption trends based on planned projects. 
• Monitor actual energy consumption against baseline and forecast. 

Variances should be investigated and explained. 
• Benchmark municipal energy performance by comparing facilities to other 

similar corporate facilities. High facility energy use intensity (energy 
consumption per square meter per year) compared to facilities of the 
same type and use often indicates that energy is being wasted and that 
attractive savings opportunities exist. 

• Track project-level savings by using measurement and verification best 
practices. 

• Provide building personnel with continuous feedback on the performance 
of major equipment to assess day-to-day operations. 

• If energy consumption and costs are sufficiently high, install an energy 
management information system – a system that centralizes energy 
monitoring activities and allows automatic detection of equipment faults 
and real-time analysis of baseline and forecast variances. 
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Practice 
Categories 

Suggested Practices 

Communication 

• Motivate and enhance facility operator’s performance by providing 
feedback through monthly reports.  

• Generate competition between departments and facilities by publicizing 
details of their energy performance. 

• Recognize those individual staff and employee teams who help each 
facility to fulfill its energy performance goals. 

Training 

• Building automation systems optimize the energy consumption of 
buildings. Many of these systems are complex, and building operators 
may require specialized training to realize the automation system’s full 
benefit. 

• QSM or members of the SWG may require training on identifying 
opportunities, performance contracts, energy data analytics, energy 
management planning and other energy management best practices to 
ensure that they can perform their roles effectively. 

• SWG may benefit from an “energy management 101” course that 
covers the energy management basics, including the business case for 
energy management, details on financing mechanisms and life-cycle 
costing analysis. 

• Support staff may benefit from training on data collection and reporting. 

6.5.2 Energy Management Balanced Scorecard 

Adopted from the energy management best practices guide for commercial and 
institutional buildings (NRC, 2015), the scorecard is an effective tool in characterizing 
the level that an organization is at when it comes to energy management. Thousands of 
organizations trained by Natural Resources Canada over the last decade (NRC, 2015) 
have successfully deployed the energy management balanced scorecard. The balanced 
scorecard is a planning tool that helps organizations: 

• Assess the current state of energy management practices 
• Set objectives to improve the state of energy management practices 
• Define actions to achieve these objectives 

Each of the eight categories of energy management practices can be divided into five 
practice levels. The lowest level (one) indicates that there is plenty of room for 
improvement, while the highest level (five) indicates that the organization’s operations 
are aligned with best practices. 
It does not necessarily make sense for all organizations to ultimately aim for level five 
performance in every category. Depending on the number and type of facilities in the  
portfolio and the size of the organization, level four may suffice for some categories. For 
example, if energy consumption and costs are relatively low, aiming for a level four 
under tracking could be more appropriate.  
If the organization is starting out with lower scores, the goal should be to move up 
continually, level by level, over time. Where feasible, improvements across all practice 
categories simultaneously should occur. This will ensure that the organization is 
optimizing the way it manages energy. The scorecard in Table 17 provides the City’s 
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energy management scorecard in each of the eight practice categories and Table 16 
provides a summary of the detailed analysis. 

Table 16. Energy Management Practice Categories Summary for the FMS Energy 
Management Portfolio 

 

Practice Category Level Description of current practice 
Commitment 

2 An undocumented set of guidelines or procedures exists. 

Planning 
3 Only technical people or technical managers are involved in developing an 

energy management plan. 

Organization 
2 A Qualified Staff Member is a part-time responsibility that has limited 

authority.  

Projects 
4 There is formalized but infrequent identification of energy opportunities, 

basic business cases and implementation. 

Financing 
2 Only low-cost measures are implemented. 

Tracking 
3 Facility-level performance is monitored against a baseline by using utility 

data with ad hoc use of findings. No benchmarking is done. 

Communication 
3 Staff and tenant awareness is occasional only and ad hoc. 

Training 
1 There is no energy management or operational training. 
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Table 17. Scorecard to assess FMS energy management portfolio based on the suggested roadmap (adopted from NRC, 2015) 
Level Commitment Planning Organization Projects Financing Tracking Communication Training 

 An energy policy 
exists that has clear 
targets, has the 
commitment of senior 
management and is 
communicated 
broadly. 

A comprehensive 
energy management 
plan covers all major 
practice categories, 
defines how targets 
will be achieved and 
s implemented by all 
departments with full 
support from senior 
management. 

Energy management 
is fully integrated into 
the management 
structure with clear 
delegation of 
responsibility for 
energy consumption. 

Identification of 
capital, behavioural, 
operational and 
maintenance 
projects, 
development of 
business cases and 
mplementation are 
ongoing. 

Investment criteria, 
financing 
mechanisms and 
commitment to 
mplement energy 
efficiency projects are 
clearly defined. 

An energy accounting 
system sets targets, 
forecasts use, 
monitors use against 
a baseline and the 
forecast, and 
identifies faults. 
Savings are tracked 
at a project and 
system level by using 
submeters. 
Performance is 
benchmarked. 

The value of energy 
efficiency and the 
performance of 
energy management 
are reported and 
marketed, both within 
the organization and 
outside, continuously. 

Senior management, 
building operators 
and staff or tenants 
are trained to fully 
support energy 
performance. 

 
 
 

5 
 
 
 
  

         
 A formal energy 

policy exists but lacks 
active commitment 
from senior 
management. 

All departments are 
represented on the 
planning team with 
some senior 
management support. 

A Staff Working 
Group is used as the 
main channel of 
communications 
along with direct 
contact with major 
energy users. 

There is formalized 
but infrequent 
dentification of 
energy opportunities, 
basic business cases 
and implementation. 

Life-cycle costing 
and/ or internal rate 
of return investment 
criteria are used. 

Facility-level perfor- 
mance is monitored 
against a baseline 
and benchmarked by 
using key 
performance 
indicators. Results 
from major projects 
are measured. 

An ongoing program 
of staff and tenant 
awareness exists, 
and progress is 
reported through 
nternal and externa 
communications. 

Senior management 
or staff and tenants 
have received ad hoc 
training. Building 
operators are fully 
trained to support 
energy performance. 

 
 

4 
 
 
         
 The energy policy set 

by a Qualified Staff 
Member, Staff 
Working Group or 
equivalent has not 
been adopted. 

Only technical people 
or technical 
managers are 
nvolved in 
developing an energy 
management plan. 

A Qualified Staff 
Member is in place 
but has no clear 
responsibility or 
authority. 

Development of 
energy savings 
opportunities is 
ad hoc and 
nfrequent. There is 
only selected 
mplementation. 

Investments are 
based on short-term 
or simple payback 
criteria only, with no 
consideration for life-
cycle costing. 

Facility-level perfor- 
mance is monitored 
against a baseline 
by using utility  
data with ad 
hoc use of 
findings. No 
bench-marking 
is done. 

Staff and tenant 
awareness is 
occasional only and 
ad hoc. 

Building operators 
are trained to 
maintain 
major energy-
intensive systems. 

 

3 
 

  

         

2 
An undocumented 
set of guidelines or 
procedures exists. 
 

One person has been 
delegated to develop 
an energy 
management plan. 
 

A Qualified Staff 
Member is a part-time 
responsibility that 
has limited authority. 

Only informal 
assessments are 
made with ad hoc 
resources to identify 
energy-saving 
opportunities. 

Only low-cost 
measures are 
mplemented. 
 

Cost reporting is 
based on utility 
invoice data. No 
benchmarking is 
done. 

Only informal 
contacts are used to 
promote energy 
efficiency. 

Building operators 
receive ad hoc 
training in energy-
efficient technologies 
and practices. 

         

1 
No guidelines or 
procedures exist. 

No energy 
management plan 
exists. 

There is no energy-
related responsibility 
or contact between 
management, staff 
and the occupants. 

There is no 
mechanism or 
resources to identify 
or develop energy-
saving opportunities. 

Energy efficiency 
nvestments are not 
pursued. 

No energy data are 
being tracked or 
benchmarked. 

Energy efficiency is 
not promoted. 

There is no energy 
management or 
operational training. 
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6.5.3 The second step in the PDCU cycle: Do 

Efficient planning includes defining specific actions that will achieve the desired level for 
each energy management practice category. Each action should be linked to a 
responsibility group, a cost estimate and a targeted completion date. Targets should be 
absolute or intensity-based, such as, a 10% reduction in facility consumption over a 
five-year period. Figure 47 illustrates the suggested actionable steps for each energy 
management practice category.  

•Review City's mission and 
strategic business plan.

•Develop a vision statement that 
has clear targets.

•Have Council endorse the vision 
statement.

•Communicate the vision 
statement broadly throughout 
City's departments.

Commitment

•Assess FMS’s current state of 
energy management.

•Establish energy management 
vision, and set objectives.

•Define specific and measurable 
actions for improvement.

Planning

•Task a QSM or assign the energy 
management function to a 
technically qualified staff 
member.

•Form a Staff Working Group 
(SWG).

•Define the QSM's responsibilities 
and the terms of reference for the 
SWG.

Organization

•Operate equipment only when needed 
by documenting steps to shut down 
equipment on a regular schedule.

•Recommission existing heating, 
ventilating and air conditioning and 
building automation systems.

•Adopt a facility energy audit schedule 
as well as an energy audit standard 
that internal staff or external service 
providers are required to follow.

Projects

•Define investment criteria.
•Make procurement decisions 

based on life-cycle costs and 
internal rate of return.

•Take advantage of utility and 
government incentive programs.

Financing

•Fully understand the various utility bills 
for each building and track energy 
consumption year over year.

•Develop a performance baseline and 
forecast energy performance.

•Benchmark your facilities by using 
Natural Resources Canada’s adaptation 
of ENERGY STAR Portfolio Manager.

•Track project-level savings by following 
the International Performance 
Measurement and Verification Protocol.

Tracking

•Provide appropriate energy performance 
information to senior management, 
building operators and other appropriate 
department staff on a regular basis –
monthly or quarterly.

•Increase the visibility of energy 
performance for all building personnel by 
developing an employee awareness 
program.

Communication

•Undertake a training needs assessment 
for each relevant facility staff member 
and develop a customized training 
program to address the department's 
capacity gaps.

•If a facility has a building automation 
system, obtain a complete training 
package specific to that system for the 
staff that operate and maintain it.

Training

Figure 47. Suggested actions for each energy management practice category as 
part of the roadmap (modified from NRC, 2015) 
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This action category aligns with the SWOT analysis and the assessment conducted in 
Section 5. Strengths and opportunities are utilized in the action plan under each energy 
management practice category, while threats and weaknesses are minimized.  

6.5.4 The third step in the PDCU cycle: Check 

Continuous monitoring of the plan and tracking the success of the actions taken is 
important to achieving the vision. Each action must be linked to a performance indicator 
to quantify success. For example, if the City’s commitment actions are: 

• Develop a vision statement with clear targets that aligns with the OSP. 

• Have Council endorse the vision statement. 

• Communicate the vision statement broadly throughout the Corporation including 
departmental and branch meetings.  

Complementary performance indicators could be: 

• A vision statement with clear targets exists. 

• Council endorses targets, as well as the subsequent objectives and actions that 
will be developed to meet them. 

• The Corporation references the vision statement in a departmental and branch 
meetings.  

6.4.4. The fourth step in the PDCU cycle: Update 

The last part of the energy management process is to address the commitment to 
review the CFEMP on a routine basis. By regularly re-assessing objectives and 
associated actions based on the monitoring process, a continuous cycle of improvement 
will be created. It is important that the City specify how often the plan will be reviewed; 
however, at a minimum, the plan should be reviewed annually to sustain improvement 
efforts. Responsibility should be assigned, and review and revision procedures should 
be formalized. The steps involve: 

• Assessing the new state of energy management practices 

• Revising objectives to improve these practices 

• Defining new actions to achieve these objectives 
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7 Proposed Measures for Future Direction  

The CFEMP assesses the energy management profile of the City and highlights areas 
of improvements. The utilization of renewable energy as well as waste to energy is very 
limited, but the potential is vast. In fact, the FMS portfolio has the potential to house a 
number of solar systems within its portfolio. District energy applications can be applied 
to neighboring corporate facilities in downtown Oshawa. Figure 48 summarizes potential 
initiatives that the City of Oshawa may investigate in the future.  

All Corporate facilities 
Energy Efficiency 

Measures
•Utilizing energy resources in a more efficient and more environmentally friendly manner. 
•Enhancing existing systems and facilities by conserving energy consumption and upgrading systems to more efficient 

options.
•Optimizing the domestic energy use by utilizing control systems and leverging the use of smart energy solutions such as 

smart metering. 

Airport Storage, Parking Garages, Recreational Centres Renewables
•Investigating the options with renewable energies including solar, wind, geothermal, biomass solutions. 
•Solar PV or solar PVT can be economically viable with the presence of incentives similar to FIT and microFIT programs. 
•Technical and financial studies must be conducted for these sites under various financial scenarios to ensure the worth of 

the investment. 
•Solar potential on top of airport storage ranges between 100kW and 120kW capacity. 

Various Corporate Facilities Clean Fuels 
•Utilizing carbon-free fuels for space heating and cooling, electricity generation and domestic use of hot water. 
•Mobilization of clean fuels and the smooth transition of clean fuels such as hydrogen and ammonia as per the 

recommendation of the DCEP.
•District heating and cooling applications are recommended for more efficient and controlled distribution of heat. 
•Geothermal heating can also be utilized for these selected sites. 

Municipal Solid Wastes Waste to Energy 
•Solid waste can be utilized for power generation or for heating applications. 
•Incineration is proposed to process residual municipal solid waste, commercial, and industrial wastes. This reduces the 

volume of the original waste by 95-96 %
•Currently, there is zero installed capacity of waste to energy plant. 

Indoor Recreational Centres System Integration 
•System integration such as cogeneration (CHP), trigeneration, or multigeneration is proposed to meet the demand for heat 

and power.
•Excess heat at moderate temperatures (100-180 °C) can be processed further for cooling using absorption refrigerators. 
•All indoor recreational centres are hotspots for CHP due to their significant energy consumption. 

Various Corporate FacilitiesEnergy Storage
•Energy storage solutions are proposed to offset the mismatch between demand and supply. 
•Energy storage solutions provide energy efficient and environmentally friendly outcomes when it comes to emissions. 

Figure 48. Potential initiatives for enhanced renewable energy utilization 
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These proposed measures and the future direction are further reflected in the long-term 
recommendations as part of this plan. To achieve the renewable energy potential at the 
City of Oshawa, further investigation and analyses must be conducted for each 
proposed project to define the design parameters and conduct the parametric and 
engineering studies necessary to better understand the financial and performance 
aspects of each potential initiative. 

The Durham Community Energy Plan (DCEP) committee have started a draft for a plan, 
outlining various initiatives of energy integration for Durham Region. Clean energy is 
highlighted as most economically beneficial as well as energy solutions must be 
diverse, smart and innovative. The transportation sector must also be included within 
the scope of DCEP. 

DCEP has successfully developed a vision for the regional energy management based 
on three scenarios: 1) business as usual; 2) business as planned; and, 3) a low carbon 
pathway. However, a detailed roadmap of how to achieve these scenarios has not been 
outlined. Therefore, additional analysis is required such as: 

• Develop a practical methodology to achieve the vision set by DCEP. 

• Breakdown the plan for each sector and divide the work for each municipality.  

• Design and propose various renewable energy projects throughout Durham 
Region depending on capacity and energy demand.  

• Develop trigeneration and multigeneration systems by optimizing resources 
regardless of jurisdiction to meet the demand of various commodities in Durham 
Region.  
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8. Energy Management Plan and Recommendations  

There are numerous opportunities available for the City of Oshawa to become a leading 
municipality when it comes to energy conservation. While the current culture and 
performance is environmentally friendly, there are still necessary steps to be taken for 
the City to be at the forefront of efficient energy management. It is recommended that 
the City follow the energy management plan profile, developed by Natural Resources 
Canada, which includes adopting a vision; establishing targets, objectives and actions; 
identifying stakeholders; identifying performance indicators; approach to continuous 
improvement; and, recommendations.  

8.1. Vision and Targets 

The following is a proposed energy vision and targets for the City to improve its energy 
management practices: 

Vision 
Energy management will be incorporated into all of facilities management’s 
activities, including capital, operations and maintenance decisions, and 
financial management and procurement decisions. 

Target(s) Potential 10% reduction in facility consumption by 2023 compared to the 
2017/2018 baseline based on the current identified energy efficiency 
opportunities.  

8.2 Objectives and Proposed Actions 

Specific proposed actions for each energy management practice category are listed in 
the following table. These actions are a result of the initial assessment and analysis 
conducted in Section 5, including the results of the SWOT analysis. The energy efficient 
scenario is strongly recommended due to its economic and environmental benefits. The 
action plan reflects the integration of effective energy management practices, 
developing energy cognizant capital and operational budgets as well as utilization of 
renewable energy and energy-efficient projects.   
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Practice Category Proposed Action 
Commitment Level 5 

• Develop an energy management vision that has clear targets. 
• Gain commitment from senior management. 
• Communicate the vision broadly to all staff. 
• Develop a formal energy management policy that is well connected with 

capital planning.  
Planning Level 5 

• Develop a comprehensive energy management plan that covers all 
eight energy management practice categories and defines how 
targets will be achieved. 

• Achieve full support from senior management for the energy 
management plan. 

Organization Level 4 
• Task a QSM who will spearhead energy management integration into 

department’s activities.  
• Create a Staff Working Group (SWG) to manage and direct energy 

management activities. 
Projects Level 4 

• Undertake formal identification of energy-saving opportunities. 

Financing Level 3 
• Invest in retrofit and recommissioning activities based on simple 

payback criteria. 
Tracking Level 4 

• Monitor facility-level performance against a baseline and benchmark by 
using key performance indicators. 

• Measure results from major energy retrofit projects. 
Communication Level 4 

• Develop a staff awareness program. 
• Report progress internally and externally. 

Training Level 4 
• Train SWG members and building operators. 
• Schedule annual training workshops for operators and include training 

services as part of contracts for HVAC and BAS equipment.  
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8.3 Actions 
Actions associated with each of the objectives are outlined by each of the eight practice 
categories. Each action is linked to a responsibility group and includes a cost estimate, 
a targeted completion date and performance indicators for measuring success. 

Commitment 

Actions Responsibility Cost estimate 
($) 

Completion 
date 

Performance 
indicators 

Review City of Oshawa’s 
mission and OSP FMS Staff Internal 

labour costs 
4th Quarter, 

2019 

• Communication 
linking the OSP to 
energy 
management. 

Develop a vision 
statement that has clear 

targets 
FMS Staff Internal 

labour costs 
4th Quarter, 

2019 
• A vision statement 

exists. 

Have Council endorse 
the vision statement Council Internal 

labour costs 
2nd Quarter, 

2019 

• Council 
Endorsement of 
CFEMP. 

Communicate the vision 
statement to applicable 

staff 
FMS Staff Internal 

labour costs 
4th Quarter, 

2019 

• FMS explicitly 
referenced the 
vision statement in 
departmental and 
branch 
management staff 
meetings.  
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Planning 

Actions Responsibility Cost estimate 
($) 

Completion 
date 

Performance 
indicators 

Assess City of 
Oshawa’s current state 
of energy management 

FMS Staff Internal labour 
costs Complete 

• The energy 
management 
balanced scorecard 
used to assess the 
current state of 
energy management. 

• Results reported as 
part of the Corporate 
Facilities Energy 
Management Plan. 

Set objectives FMS Staff Internal labour 
costs Complete 

• The energy 
management 
balanced scorecard 
indicates the practice 
level that FMS is 
targeting for each 
energy management 
practice category. 

• Results reported as 
part of the Corporate 
Facilities Energy 
Management Plan. 

Define specific and 
measureable actions 

for improvement 
FMS Staff Internal labour 

costs 
4th Quarter, 

2019 

• Actions defined for 
each energy 
management practice 
category and linked 
to a responsibility 
group, a cost 
estimate and a 
targeted completion 
date. All subject to 
Council Approved 
Projects.  
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Organization 

Actions Responsibility Cost estimate 
($) 

Completion 
date 

Performance 
indicators 

Task a QSM FMS Staff Consult FM 
Budget 4th Quarter, 2019 • Identify QSM 

Assign energy 
management function 

to the QSM 
FMS Staff Internal labour 

costs 4th Quarter, 2019 

• FMS Management 
expands the QSM 
day-to-day roles 
and responsibilities 
to include energy 
management 
duties. 

• The Facilities 
Manager attends 
a Certified 
Energy Manager 
training to 
achieve 
certification. 

Form an Energy Staff 
Working Group (SWG) 

O&M 
Manager 

Internal labour 
costs 2nd Quarter, 2020 

• The Facilities 
Manager forms a 
Staff Working 
Group including 
representatives 
from Engineering, 
Purchasing, 
Operations, 
Maintenance, etc. 

Projects 

Proposed actions Responsibility Project cost 
($) 

Completion 
date 

Projected 
savings 

(GWH and $) 
Performance 

indicators 

Adopt an energy 
audit standard that 

external service 
providers will be 
required to follow 

SWG 
Internal 
labour 
costs 

2nd Quarter, 
2020 n/a 

 A memo report 
prepared that 
summarized 
options for audit 
standards. 

 An energy audit 
standard chosen. 

Integrate energy 
improvement targets 
in the QA/QC of all 

projects 

Manager, 
Project & 
Quality 

Assurance 

Internal 
labour costs Ongoing n/a 

 Formalized 
closing 
procedures will 
include estimated 
savings and 
lessons learned 
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Financing 

Actions Groups/people 
responsible 

Cost estimate 
($) 

Completio
n date Performance indicators 

Take advantage of utility 
and government 

incentive programs 
SWG TBD Ongoing 

• Identify applicable 
incentives and manage the 
incentive application 
process. 

• Available incentives 
identified and tabulated.  

• Incentive applications 
submitted regularly.  

Tracking 

  

Actions Groups/people 
responsible Cost estimate ($) Completion 

date 
Performance 

indicators 

Develop a performance 
baseline and forecast 
energy performance 

 

SWG and 
service 
provider 

 

TBD 2nd Quarter, 
2020 

Utilizing Mayors’ 
Megawatt and 
Wattsworth to provide 
baseline analysis. 
A support from the 
SWG has working 
knowledge of the 
baseline models and is 
able to monitor facility 
performance on a 
quarterly basis moving 
forward. 
 

Benchmark the facilities 
 

SWG 
 

Internal labour 
costs 

3rd Quarter, 
2020 

Facilities benchmarked 
using ENERGY STAR 
Portfolio Manager. 
Benchmarking results 
reported to the 
management 
committee along with 
recommended high-
level actions for 
improvement. 
 

Track project-level savings 
by following the 

International Performance 
Measurement and 

Verification Protocol 
 

SWG and 
service 
provider 

 

TBD Ongoing 

Monitoring and 
verification plans 
developed for each 
facility. 
First-year savings 
reported for each 
facility. 
 

114



64 
 

Communication 
 

Actions Groups/people 
responsible Cost estimate ($) Completion 

date 
Performance 

indicators 

Report energy 
performance information  SWG Internal labour 

costs Ongoing 

 A memo report that 
summarizes key 
information (e.g. key 
quarterly activities, 
facility performance 
compared to the 
baseline) submitted 
quarterly to the 
SWG. 

Develop an employee 
awareness program SWG Internal labour 

costs 
3rd Quarter, 

2020 

 Implement an Energy 
Efficiency Awareness 
Program document for 
review by the SWG. 

 A meeting held to 
identify reasonable 
actions. 

Training 
 

  

Actions Groups/people 
responsible 

Cost estimate 
($) 

Completion 
date 

Performance 
indicators 

Do a training needs 
assessment to reach 

relevant facility staff and 
develop a customized 

training program to 
address capacity gaps 

SWG Internal labour 
costs 

4th Quarter, 
2020 

 Specific training needs 
identified for SWG 
members and building 
operators. 

Staff attend Energy 
Management workshops SWG TBD Ongoing  Training courses 

completed. 
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8.4 Continuous Improvement Approach 

Progress will be monitored by tracking performance indicators for each action. The 
plan for monitoring progress is described in the following table. 

Monitoring 
frequency Quarterly 

Responsibility 
O&M Manager 

Process for 
tracking 
performance 

The O&M manager, with support from the SWG, will assess the progress made 
toward stated objectives quarterly by tracking the status of performance indicators 
for each action. 

Tools and 
software 
used for 
tracking 

Performance will be tracked by using a Microsoft Excel spreadsheet. 

This plan will be reviewed continually to re-assess objectives and actions based on 
the output of the monitoring process. The plan for undertaking this review is 
described in the following table. 

Review 
frequency Annually 

Responsibility 
O&M Manager 

Review process The O&M manager, with support from the SWG, will re-assess the plan’s objectives and 
actions annually. Minor plan corrections will be made annually, while the plan will be revised 
formally every five years. 
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8.5 Responsibilities 

Key personnel involved with developing and implementing the five-year plan 
includes. 

Position Role 
Director, Facilities Management Services Consult RACI Chart 

Manager, Capital & Technical Services Consult RACI Chart 

Manager, Operations and Maintenance Consult RACI Chart 

Project & Quality Assurance Manager Consult RACI Chart 

Facilities Capital Planner Consult RACI Chart 

Facilities Project Coordinator Consult RACI Chart 

Facilities Project Manager Consult RACI Chart 

Facilities Management Coordinator Consult RACI Chart 

Facilities’ Supervisors Consult RACI Chart 

Lead Hands Consult RACI Chart 

O&M Staff Consult RACI Chart 
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8.6 Short-term Recommendations 

Specific short-term recommendations reflect immediate actions (1-2 years) that can be 
taken to enhance corporate facilities energy management. In fact, these 
recommendations stem from the assessments in Section 5 and the action plan in 
section 6. These recommendations include the following:  

• Commitment: Develop a formal energy policy that is well connected with capital 
planning and gain commitment from corporate leadership team (CLT) about the 
energy management vision.  

• Planning: Task a qualified staff member who will spearhead energy 
management integration into department’s activities. 

• Organization: Create a Staff Working Group to oversee energy management 
activities. 

• Training: Train Staff Working Group members and building operators on various 
energy management techniques and best practices.  

• Financing: Utilizing various types of incentives and grants to enable the 
progression of energy efficiency projects in the municipality.  

• Tracking: Monitor facility-level performance against a baseline and benchmark 
by using key performance indicators. 

• Communication: Develop a staff awareness program and report progress 
internally and externally. 

• Projects: Schedule annual training workshops for operators and include training 
services as part of contracts for HVAC and BAS equipment. 

8.7 Long-Term Recommendations 

Specific long-term recommendations reflect longer-term actions (3-5 years) that can be 
taken by the City to enhance their corporate facilities energy management. The long-
term recommendations also reflect future measures and the proposed future direction of 
the FMS’s Energy Management as discussed in Section 7. These recommendations 
include the following: 

• A comprehensive assessment of waste to energy solutions should be studied in 
detail in order to minimize waste. Specifically, municipal solid wastes should be 
utilized for various applications.  

• A complete life cycle assessment for major energy systems and facilities should 
be conducted to better understand the environmental impact throughout all 
phases of the building.  

• A smart city concept should be studied to identify the areas of energy 
improvements and the possibility for integration of renewable solutions.  
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• Transportation resources are considered a significant component of any energy 
portfolio as they are responsible for 25% of the overall energy consumption and 
GHG emissions. This CFEMP excluded this sector; however, a detailed analysis 
of the municipal fleet and development of effective management strategies is 
recommended.  

• Widening the energy planning beyond FMS to include a broader approach to 
energy efficiencies and reduction of GHG.  

• A comprehensive analysis of energy consumption and demand management for 
the residential, commercial, institutional, industrial and transportation sectors for 
the Corporation of the City of Oshawa. 

• Incorporation of large-scale renewable energy solutions such as CHP, district 
heating, district cooling or geothermal projects at selected facilities.  

• Develop a comprehensive energy management plan that covers all eight energy 
management practice categories and define how targets will be achieved. 

• Invest in retrofit and recommissioning activities based on simple payback criteria. 

• Enhance the utilization of renewable energy and alternative energy solutions. 
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9. Conclusion  

In conclusion, the energy performance of the FMS Portfolio was analyzed thoroughly for 
the period of study, which included February 2017 to September 2018, as well as 
historical data. Some specific findings are summarized as follows: 

• Corporate facilities have incurred a total energy consumption of 48.723 GWh, 
with indoor recreational facilities accounting for more than 50% of the total 
consumption. 

• Total GHG emission of 2,203,202 kgCO2e and a total cost of $3.67M. 

It is evident that indoor recreational facilities are the most intensive facilities in terms of 
energy consumption, GHG emission and energy cost. While lighting upgrades and 
various HVAC upgrades have been conducted, there is the opportunity to implement 
additional energy efficiency projects.  

The City has numerous strengths and opportunities that can enable it to achieve its 
future energy targets. Therefore, it is recommended that FMS enhance and expand 
energy efficiency programs throughout the corporate facilities to reduce energy 
consumption and G.H.G. emissions with the potential to reduce future operating costs. 
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Appendix A: List of City of Oshawa Facilities  

Below provides a list of all facilities owned and operated by the City of Oshawa including their 
intended use, facility size and age. These facilities will be impacted by the CFEMP.  

Facility Category Facility Size 
(ft2) 

Year 
Constructed 

Airport - Field Electrical Bldg. / Eqpt Government 1076.39 1996 

Airport - Airport Terminal Building Government 14498.97 1997 

Airport - Oshawa Aeronautical, Military 
and Industrial Museum Government 2970.836 1940 

Airport – Former Robert Stuart Museum Government 2970.836 1940 

Airport – Former Robert Stuart Museum 
Storage Building Government 2970.836 1940 

Arts Resource Centre Government 11495.85 1952 

Bathe Park Community Centre OCCNA 3498.268 1941 

Centre St. Parking Garage & Bus 
Terminal (G1) Parking Facilities 145000.5 1974 

Children's Arena Arenas 29998.99 1956 

City Hall - B Wing Government 25241.35 1967 

City Hall - C Wing Government 28244.47 2010 

City Hall - Parking Garage Government 35219.48 1967 

City Hall - Rundle Tower Government 76369.87 1967 

Civic Complex - Admin/Pool/Fieldhouse Recreation 149037 1967 

Civic Complex - Civic Dome Recreation 51440.68 1974 

Civic Complex - Civic Stadium Recreation 11000.71 1971 

Civic Fields Change / Rooms Recreation 1937.502 1980 

Civic Shed 1 Recreation 322.917 2011 

Civic Shed 2 Recreation 322.917 2011 

Civic Shed 3 Recreation 322.917 2011 

Columbus Park Community Centre Community 3272.226 1859 

Connaught Park Community Centre OCCNA 2002.085 1967 
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Facility Category Facility Size 
(ft2) 

Year 
Constructed 

Consolidated Operations Depot - Garage Government 34013.92 1989 

Consolidated Operations Depot - Offices Government 56069.16 1989 

Consolidated Operations Depot - Salt 
Shed Government 17211.48 2014 

Consolidated Operations Depot - Vehicle 
Cover Storage Government 21280.23 2015 

Cordova Valley Park Community Centre Community 1194.793 1975 

Donevan Recreation Complex Recreation 44928.52 1975 

Fernhill - Nipigon Community Centre OCCNA 1797.571 1960 

Fire Hall 1 Fire Services 24003.5 1981 

Fire Hall 2 Fire Services 6501.396 1982 

Fire Hall 3 Fire Services 8998.62 1976 

Fire Hall 4 Fire Services 6501.396 1981 

Fire Hall 5 Fire Services 17889.6 2006 

Fire Hall 6 Fire Services 11463.55 2016 

Glen Stewart Community Centre OCCNA 6996.535 1970 

Hangar 1 Government 14154.53 1997 

Hangar 2 Government 16468.77 2001 

Harman / Cordova Community Centre OCCNA 2497.225 1948 

Harman Park Arena Arenas 64002.15 1970 

Howden Rd - Offices and Garage Government 7104.174 1991 

Howden Rd - Sand Dome Government 7599.313 1991 

Jubilee Pavilion Community 19999.33 1920 

Kingside Community Centre OCCNA 4004.171 1950 

Kinsmen Park - Announcers Booth Community 75.3473 1982 

Kinsmen Park - Concession Stand Community 301.3892 1947 

Kinsmen Park - Office-Change Rooms Community 2002.085 1947 

Lake Vista Change House (Storage) OCCNA 1194.793 1973 
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Facility Category Facility Size 
(ft2) 

Year 
Constructed 

Lake Vista Community Centre OCCNA 3498.268 1973 

Lakeview Park - Northside 
Change/Washrooms Community 2701.739 1990 

Lakeview Park - Simcoe Street Lifeguard Community 1194.793 1982 

Lakeview Park - Southside 
Office/Washrooms Community 1496.182 1990 

Laval Community Centre Community 2701.739 1978 

Delpark Homes Centre Recreation 202049.2 2005 

MacKenzie Park Community Centre OCCNA 818.0564 2003 

Mary Street Parkade (G3) Parking Facilities 266998.5 1992 

McMillan Parkade (G2) Parking Facilities 200004 1982 

Memorial Park Bandshell Community 4499.31 1942 

North Oshawa Community Centre OCCNA 3003.128 1965 

Northview Branch Library Libraries 12798.28 1987 

Northview Community Centre Community 23863.57 1989 

Northview Community Centre - Lawn 
Bowling Building Community 699.6535 1989 

OPUC - Administration Partners 11086.82 1931 

OPUC - Distribution & Trades Partners 5252.783 1949 

OPUC - Garage Partners 7297.924 1946 

OPUC Meters, Technical Services and 
Warehouse Partners 15596.89 1949 

Oshawa Museum - Guy House Government 2497.225 1835 

Oshawa Museum - Henry House Government 2895.489 1849 

Oshawa Museum - Robinson House Government 2249.655 1846 

Oshawa Senior Citizen Centre Partners 19999.33 1968 

Oshawa Tourist Information Centre Government 1399.307 1984 

Oshawa Union Cemetery - Columbarium 
(Double) Government 0 2005 
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Facility Category Facility Size 
(ft2) 

Year 
Constructed 

Oshawa Union Cemetery - Columbarium 
(Single) Government 0 2005 

Oshawa Union Cemetery - Garage Government 796.5286 1970 

Oshawa Union Cemetery - Mausoleum Government 6296.882 1924 

Oshawa Union Cemetery - Offices Government 1194.793 1920 

Oshawa Union Cemetery - Storage 
Building Government 301.3892 1960 

Parks and Animal Services Centre - 
Greenhouse Government 4951.394 1961 

Parks and Animal Services Centre - 
Hoop House Government 2798.614 1995 

Parks and Animal Services Centre - 
Main Building Government 11000.71 1961 

Parks and Animal Services Centre - 
Potting / Boiler Room Government 3401.392 1961 

Parks and Animal Services Centre - 
Storage Building #1 (East) Government 3401.392 1961 

Parks and Animal Services Centre - 
Storage Building #2 (Southwest) Government 3401.392 1970 

Parks and Animal Services Centre - 
Storage Building #3 (Northwest) Government 4004.171 1980 

Parks and Animal Services Centre - 
Storage Building #4 (IPM) Government 904.1676 2006 

Parks and Animal Services Centre - 
Storage Shed Government 236.8058 1970 

Radio Park - Restrooms Community 301.3892 2002 

Radio Park - Storage Community 1001.043 2006 

Radio Park - Storage and Canopy Community 322.917 2002 

Robert McLaughlin Gallery Government 43001.78 1967 

Robert McLaughlin Library Libraries 65003.19 1953 

Rotary Hall Community 4004.171 1950 
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Facility Category Facility Size 
(ft2) 

Year 
Constructed 

Rotary Pool and Change House Community 1797.571 1960 

Rundle Community Centre OCCNA 3498.268 1986 

South Oshawa Community Centre Recreation 45003.87 2005 

Southmead Community Centre OCCNA 2497.225 1968 

Storie Community Centre OCCNA 2497.225 1948 

Sunnyside Park Community Centre OCCNA 3799.657 1968 

Thornton / Dundee Community Centre OCCNA 3498.268 1880 

Tribute Community Centre Partners 222995.7 2006 

Valleyview Community Centre OCCNA 3498.268 1970 

Woodview Community Centre OCCNA 15004.88 1958 
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