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1.0 Introduction 

At a time when few Canadian municipalities understood the need to address climate change, the Region of Peel (the 
“Region”) began committing funding to address this important priority starting in 2007. This commitment to advance 
unfunded and underfunded adaptation and mitigation activities through a special levy was, and continues to be, a 
demonstration of both leadership in action and a strong partnership with the two Conservation Authorities (CAs) that 
operate in Peel. Conservation Authorities have a successful history of providing holistic, science-based environmental 
solutions at the intersection of watershed health and climate mitigation, and the special levy funding has supported 
their continued effective and efficient delivery of programs and services that benefit residents and visitors of Peel 
Region and beyond. 

In the interest of accountability and transparency, Peel Council requested more information in 2016. A better 
understanding of the impact of the special levy climate change funding and the effectiveness of the funded programs as 
contributors to the Region’s desired Peel Climate Change Master Plan outcomes was sought. KPMG Canada was 
retained to provide expertise in advancing this request. The resulting Peel Climate Change Performance Measurement 
System (the “Measurement System”) was created to systematically track and report on the performance of program 
areas on a regular basis. Specifically, the Measurement System is designed to answer: 

• How well each of the program areas are performing,
• Where improvements can be made within the various program areas, and
• How regional investments are achieving shared climate change outcomes.

1.1 Measurement System Development 

In developing the Measurement System, a consistent methodology established shared Key Performance Indicators 
(KPIs) that measure the collective performance of Toronto and Region Conservation Authority (TRCA) and Credit Valley 
Conservation (CVC) climate change initiatives. It aligns 44 cost centres between TRCA and CVC into eight program areas 
(each with their own KPI), as well as calculating a greenhouse gas (GHG) emissions reduction value. 

The KPIs use a qualitative approach to provide information regarding the likelihood of a program area achieving defined 
outcomes. This is a recognized distinction from the certainty defined by program evaluation. The chosen methodology 
draws from best practices in the field of performance measurement, and places emphasis on ease of implementation by 
prioritizing annual replicability while minimizing subjectivity using templates and defined scoring systems. The KPIs are 
presented as scores, measuring performance relative to the objectives established for each program area. 

The inaugural deployment of this system was launched in 2021, with the first report published by TRCA and CVC and 
was received by the Region in 2022. The Measurement System being employed – the first of its kind across Ontario 
municipalities and CAs – is also designed for continuous improvement. As such, the expectation is a responsive 
approach to emerging issues and needs, including ones that may only arise through the implementation process.   
Improvements to the 2022 Measurement System include: 

• Modifications to strengthen data validity and reliability while maintaining ease of implementation and annual
use. For example, reducing the chances of reviewer conflict of interest by including additional reviewer selection
guidance.

• Refinement of methodologies, questions and processes where needed. For example, the Erosion Management
program area added a new methodology to better account for measuring the effectiveness of the implemented
erosion control projects.

• An emerging approach to define, identify and integrate what are referred to as ‘co-benefits’ – the positive
results that occur in addition to the benefits associated with the main program area objective.
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• Setting a guideline that only program area scores with an annual percent change of +/- 20% should be
considered significant. This guideline reflects the inherent variability that exists within the Measurement System
annually – for example, different reviewers and initiatives are selected each year.

1.2 Measurement System Scoring 
Consistent with the first report, this second publication provides an overall score for each program area, a summary of 
how well each of the program areas are performing and information that can be used to identify program 
improvements.  

All indicators are calculated on a 1 to 5 scale, where 5 = Very Effective, and 1 = Not Effective (Figure 1). 

Figure 1:  Peel Climate Change Performance Measurement System Scale 

2.0 2022 Performance Report    

2.1 2022 Performance Report Highlights 

• Each of the eight program areas scored as either Effective or Very Effective in achieving the intended results
sought.

• Scores ranged from 3.8 to 4.9 out of 5.
• Forest Management had the greatest percent change from 2021 at -16%.  This did not exceed the

acceptable percent change threshold of +/- 20%.
• Two program areas changed category according to the Measurement System scale:

- Climate Science scored Effective in 2021 and Very Effective in 2022.
- Community Engagement and Stewardship scored Very Effective in 2021 and Effective in 2022.

2.2 Performance Report Structure 

The following performance report consists of two parts: 
• Part 1:  Overview Performance Report (2.3) – This section includes a one-page overview table which provides

the KPI score as well as the rating and percent change for the main objectives of each of the eight program
areas as well as GHG emissions reduction. The program areas are grouped and reported according to the three
overarching Measurement System models: Adaptation, Knowledge and Awareness, and Mitigation.

• Part 2:  Program Area Performance Reports (2.4) – This section includes a one-page summary report for each of
the eight program areas, as well as one for GHG emissions reduction.  These reports will provide high-level
information on program area actions and the main factors that affected the results.  Detailed program area
performance reports – including actions/activities undertaken, program area methodology and explanation of
the rating – can be found in Appendix A.
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2.3 Overview Performance Report 

Adaptation Performance 

Program Area Program Area Objective Score / 5 Rating % Change from 2021 

Climate Science Reduced negative impacts of climate change (due to the implementation of useful 
and effective plans for protection and recovery measures). 4.4 Very 

Effective 
+12%
Non-significant change

Flood 
Management 

Mitigated risk of flooding (due to the construction of protective infrastructure and 
the use of program area information for planning and implementing flood 
mitigation measures).  

4.7 Very 
Effective 

+4%
Non-significant change

Erosion 
Management 

Mitigated risk of erosion (reduced risk of damage to infrastructure from erosion 
due to the maintenance and construction of erosion control structures). 4.8 Very 

Effective 
-4%
Non-significant change

Restoration and 
Natural Heritage 
Science 

Reduced impacts of climate change related extreme weather events on flooding, 
erosion, water quality degradation, and species and natural features (due to 
restoration projects and the usefulness of restoration-related research). 

4.5 Very 
Effective 

+8%
Non-significant change

Forest 
Management 

Increased forest health and ability to withstand climate related extreme weather 
events (due to the removal of hazard trees and increased forest resilience). 4.1 Very 

Effective 
-16%
Non-significant change

Green 
Infrastructure 

Reduced risks of degradation of water resources and terrestrial natural systems 
(due to water quality and/or quantity problems such as floods and stormwater 
overload). 

4.4 Very 
Effective 

+2%
Non-significant change

Knowledge and Awareness Performance 
Program Area Program Area Objective Score / 5 Rating % Change from 2021 

School Programs Positive changes in the behaviour of students and teachers regarding support for 
and participation in climate change adaptation and mitigation activities. 4.1 Very 

Effective 
-6%
Non-significant change

Community 
Engagement and 
Stewardship 

Positive changes in behaviour regarding support for and participation in climate 
change adaptation and mitigation activities. 3.8 Effective -14%

Non-significant change

Mitigation Performance 

Greenhouse Gas 
Emissions (GHG) 
Reduction 

GHG emissions reduced through climate change initiative programs that have 
significant activities directed toward GHG emissions reduction or have GHG 
emissions reduction/carbon sequestration as a tangible co-benefit. * 

* Score, Rating and % Change values will be 
addressed through an indicator scoring system that 
will allow the assessment of the effectiveness of 
GHG emissions reduction/ sequestration activities. It 
is under development. 
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2.4 Program Area Performance Reports 

Adaptation Performance Report 

Climate Science  

Objective Score 

Reduced negative impacts of climate change (due to the implementation of useful and 
effective plans for protection and recovery measures). 

Actions 

• Applied research and monitoring of climate change impacts, risk factors and mitigation measures with a
focus on ecosystem and watershed health (water quality, flooding, erosion, extreme heat and ecosystem
biodiversity).

• Knowledge dissemination, advice and training to support climate change related strategies and plans for
external (municipalities) and internal (CAs) users (for example: risk assessments, screening tools, carbon
offset plans).

Results 

• Ratings ranged from highly useful to very highly useful for implementing measures to reduce the negative
impacts of climate change.

• Program outputs were valued by users for:

- Providing an improved understanding of the impacts of climate change on ecosystems and watershed
health.

- Generating actionable data.
- Identifying current and future gaps and vulnerabilities.
- Supporting evidence-based decision making.
- Providing the foundation for collaborative action between inter-agency partners.
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Flood Management 

Objective Score 

Mitigated risk of flooding (due to the construction of protective infrastructure and the use of 
program area information for planning and implementing flood mitigation measures).  

Actions 

• Construction and maintenance of flood protection infrastructure (in some years).
• Development and dissemination of information regarding flood probabilities, potential flood impacts, and

flood mitigation options.

Results 

• Ratings ranged from highly useful to very highly useful for minimizing flood risks.

• Program outputs enabled users to improve flood response by reacting to real time water level alarms,
conduct more informed flood risk assessments and prioritize capital improvement projects to prevent and
mitigate flooding.

• Collaborative monitoring networks offer the potential to identify broader regional and provincial trends to
inform flood criteria and flood potential thresholds when issuing provincial flood messages.

• The data provided by this program area will help to produce more accurate maps and forecast models that
aid in the identification of flood vulnerable areas to inform sustainable planning and development.

• Detailed climate risk assessments have been initiated for priority watersheds within Peel, further detailed
assessments across Peel could produce greater impact/cost-benefit on municipal flood mitigation efforts.

• More detailed cost-benefit and social vulnerability analysis performed in high-risk flood and erosion areas
provided further support the optimization of assets, emergency preparedness, climate action plans and
offered data to support funding application requirements.

• There was no construction and maintenance of flood protection infrastructure in 2022.
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Erosion Management 

Objective Score 

Mitigated risk of erosion (reduced risk of damage to infrastructure from erosion due to 
the maintenance and construction of erosion control structures). 

Actions 

• Inspection and maintenance of existing erosion control infrastructure.
• Construction of new erosion control structures to protect high priority sites where Region of Peel sanitary

infrastructure or watermains may be at risk.

Results 

• Very effective annual plan implementation:
- Two (2) remedial projects implemented.
- 269 infrastructure hazard monitoring sites inspected.
- Eight (8) sites received repeated post-storm inspections.
- 27 erosion control structures constructed within the last five (5) years assessed and deemed to be in very

good condition – reflecting soundness of recently constructed structures.
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Restoration and Natural Heritage Science 

Objective Score 

Reduced impacts of climate change related extreme weather events on flooding, 
erosion, water quality degradation, and species and natural features (due to restoration 
projects and the usefulness of restoration-related research). 

Actions 

• A wide range of restoration projects (aquatic and wetland restoration, riparian and valley restoration, stream
and natural channel restoration, and terrestrial restoration), as well as the implementation of Low Impact
Development (LID) and natural green infrastructure projects.

• Two research focused programs (urban natural heritage, and biodiversity conservation and management) that
assess climate change vulnerability and the effectiveness of habitat management practices, mapping of
significant wildlife habitat, and impact thresholds to guide the management and conservation of wildlife.

RESULTS 

• Restoration project ratings ranged from high to very high impact on reducing the negative effects of
extreme weather events including the impact on reduced flooding, reduced erosion, reduced water quality
degradation, and reduced negative impacts on species and natural features.

• Applied research output ratings ranged from highly useful or potentially useful to very highly useful or
potentially useful.

• Applied research outputs provided an improved understanding of current and predicted future conditions of
natural heritage features and supported the determination of priority actions needed to mitigate the impacts of
climate change.

• Overall, users emphasized that projects and outputs were highly impactful in increasing climate change
resilience through both:

- immediate implementation actions.

- knowledge-sharing initiatives.
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Forest Management 

Objective Score 

Increased forest health and ability to withstand climate related extreme weather 
events (due to the removal of hazard trees and increased forest resilience). 

Actions 

• A wide range of forest monitoring, inventory, management planning, outreach and stewardship activities.
• Active management projects and programs to address:

- hazard trees
- forest health and disease prevention
- canopy expansion
- invasive species
- resilience to extreme events

Results 

• Ratings ranged from high to very high impact on forest resilience.

• A wide variety of proven activities contribute to improved forest resiliency with respect to climate change
related extreme weather events.

• Forest resource inventories and management plans guided by science will have a positive effect on resiliency
by identifying issues early on and the actions necessary to address issues and improve resilience.

• Species that are native and adapted to local conditions will ensure the appropriate succession and continued
provision of forest ecosystem services thereby improving resilience.

• The importance of including both urban and rural planting projects and opportunities to improve resiliency
was highlighted.
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Green Infrastructure 

Objective Score 

Reduced risks of degradation of water resources and terrestrial natural systems (due to 
water quality and/or quantity problems such as floods and stormwater overload). 

Actions 

• Projects include:
- Stormwater Management (SWM) and Low Impact Development (LID) research and evaluation projects,

demonstration projects and information dissemination regarding these emerging technologies.
- Neighbourhood stormwater management projects with a focus on LID.

Results 

• Ratings ranged from highly useful to very highly useful for the implementation of stormwater management or
low impact development (SWM/LID) projects.

• Respondents emphasized the effectiveness of practical demonstrations of key inspection, monitoring and
maintenance methods for SWM and LID assets.

• Program outputs contributed directly to the adoption of useful methodologies and tools by municipal partners,
influencing current implementation of integrated stormwater management to benefit the environment, reduce
property damage and decrease project costs.

• Reviewers acknowledged that lessons learned from the projects would improve future stormwater management
implementation and climate change adaptation opportunities.
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Knowledge and Awareness Performance Report 

School Programs 

Objective Score 

Positive changes in the behaviour of students and teachers regarding support for and 
participation in climate change adaptation and mitigation activities. 

 

 

Actions 

Planning and delivery of climate change related education and awareness programs for students and professional 
development training for teachers. 

Results 

• Results ranged from effective to very effective at encouraging changes in knowledge, awareness, and 
attitudes of students and teachers.  

• Youth volunteers responded that they gained a good understanding of climate change and were likely to 
apply this knowledge to help reduce the impacts of climate change. 

• A climate change-focused retreat allowed for deeper learning and engagement of youth volunteers.  

• Curriculum-linked programming provided useful information and practical tips regarding climate change and 
conservation.  

• Teachers and students felt more empowered to mitigate the effects of climate change following their 
participation in programming. 

• New and meaningful ways to educate students and teachers on climate change continue to be developed. 

• Survey responses by teachers regarding their students varied, possibly as a result of the grade level of student 
participants and the suitability of the survey questions.  

• It is recommended that survey tools for this program area be reviewed and revised as appropriate to consider 
the variety of programs being offered and the diverse learning levels and experience of students. 
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Community Engagement and Stewardship 

Objective Score 

Positive changes in behaviour regarding support for and participation in climate change 
adaptation and mitigation activities. 

Actions 

• Planning and delivery of climate change related education and engagement programs to the community.

Results 

• Results ranged from effective to very effective at encouraging changes in knowledge, awareness, and attitudes
of program participants.

• Most programs have both a hands-on action component as well as an education component.

• Participants enjoyed engaging in climate actions including tree plantings, land and water stewardship activities,
and climate resiliency projects on urban and rural properties.

• Participants expressed satisfaction in feeling as though they were contributing and doing their part to mitigate
the impacts of climate change.

It is recommended that survey tools for this program area be reviewed and revised as appropriate to consider
the level of knowledge of participants and the suitability of the survey questions.
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Mitigation Performance Report  

Greenhouse Gas (GHG) Emissions Reduction 

Objective Score 

GHG emissions reduced through climate change 
initiative programs that have significant activities 
directed toward GHG emissions reduction or have 
GHG emissions reduction/carbon sequestration as a 
tangible co-benefit. 

An indicator scoring system that will allow the assessment of  
the effectiveness of GHG emissions reduction/sequestration 
activities is under development. Total GHG emissions 
reduction/sequestration is provided as an interim indicator 
until a more effective indicator is developed. 

Actions 
• Measures GHG emissions reduction and sequestration activities in the following five program areas – 

Climate Science, Forest Management, Green Infrastructure, School Programs, and Community Engagement 
and Stewardship. 

• Activities include: 
- actions by individuals (for example home retrofits) 
- engagement of schools, community groups and the public (for example tree and shrub planting 

programs and events) 
- mitigation carried out by participating businesses, organizations, CVC and TRCA (for example, energy 

efficiency improvements to buildings and processes, biofuels, fuel switching and waste diversion) 
 

Results  
 
A total GHG emissions reduction and total carbon sequestration value has been generated for 2022 to illustrate the 
emissions reductions and sequestration that are being achieved.  In future, a metric will be developed to allow the 
evaluation of the effectiveness of the program area relative to an annual rate of change or progress toward a target. 
 

2022 Results tC02e/year 
Estimated annual GHG emissions reduction due to building retrofit and fuel switching projects: 214 

Estimated average GHG annual sequestration in subsequent years due to trees and shrubs 
planted: 

546 

Total emissions reduction/sequestration: 760 
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Figure 2: Examples of co-benefits cited by program areas showing alignment with the Region of Peel Climate Change 
Master Plan.

3.0 Adding Value through Co-benefits 

Co-benefits can be defined as the positive results that occur in addition to the benefits associated with the main 
program area objective. They are a value-add to the core purpose of the work. Co-benefits are often included in climate 
change discussions as they demonstrate the ways in which climate action can help advance other broader societal, 
environmental or economic goals in important, though more indirect, ways.  

The current scoring does not account for co-benefits. In the interest of a more fulsome accounting of the entire value of 
this climate change work, co-benefits are introduced at a high level in the 2022 performance reports of the program 
areas as a pilot initiative. Co-benefits were generated in a multitude of ways, through user feedback in some cases, and 
directly by program staff in others. Alignment with the Region’s application of co-benefits in assessments will be 
explored on an ongoing basis as part of the continuous and iterative nature of the Measurement System. A few select 
examples of cited co-benefits are illustrated below.  
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4.0 Next Steps  
Continuous improvement considerations remain a priority for the ongoing development / refinement of this 
Measurement System. The overall goal of ensuring the integration and practical alignment with the Region’s needs 
remains an area of focused dedication. To this end, the following next steps are recommended:  

• Explore target setting, starting with GHG emissions reduction, for each KPI with a goal of ensuring integration and
the most practical alignment with the Region’s needs.

• Review co-benefits methodology and reporting.
• Include opportunities for improvement in program area reports.
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Appendix A: Detailed Program Area Reports 
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CLIMATE SCIENCE 
OBJECTIVE: Reduced negative impacts of climate change (due to the implementation of useful and effective plans for 
protection and recovery measures). 
OVERALL INDICATOR OVERALL INDICATOR SCORE 

The usefulness of program area outputs for planning or implementing protection  
and recovery measures. 

4.4  
Very Effective 

 
1.0  Actions  

 
• Applied research and monitoring on climate change impacts, risk factors and mitigation measures with a focus 

on ecosystem and watershed health (water quality, flooding, erosion, extreme heat and ecosystem 
biodiversity).  

• Knowledge dissemination, advice and training to support climate change related strategies and plans for 
external (municipalities) and internal (CAs) users (for example: risk assessments, screening tools, carbon offset 
plans). 

 
2.0 How the indicator score was calculated 
 
The calculation was based on the ratings of three programs or parts of programs: 
 
Research on water management 
CVC program(s) 
(1) Water and Climate Change Risk Assessment (internal component only) 
(2) Real Time Water Quality 
 
Research on impacts to natural and human systems 
TRCA program(s) 
(3) Climate Science Applications Program 
 
Eight outputs were selected from the 3 programs (4 water management research outputs and 4 outputs that 
contribute to research on the impacts to natural and human systems). A description was provided to an intended user 
of each output, who rated the usefulness (or potential usefulness) of the output to plan or implement adaptation 
measures on a 1-5 scale (5= Very highly useful or potentially useful, 1= of low or no potential usefulness). These 
ratings were averaged, after weighting them by the program budgets, to calculate the indicator score. 
 
 
3.0 Explanation of the rating  
 
All reviewers responded positively to this program area, particularly praising its usefulness in generating actionable 
data, identifying current and future gaps and vulnerabilities, supporting evidence-based decision making, and 
providing foundations for collaborative action between inter-agency partners. 
 
Overall, reviewers noted that the outputs were critical to improving their understanding of the impacts of climate 
change on ecosystems and watershed health and identifying potential impacts in the future. The data generated and 
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communicated by the activities within this program area provided actionable information for municipal efforts 
including source protection, operational decision-making, natural asset management, spill response, and watershed 
planning. 
 
Information generated and shared by the program area enabled participants to better understand the impacts of 
climate change, including specific phenomena such as flood frequency, water balance, and erosion potential. This 
information will enable participants to enact more focused and effective risk assessment programs and engage in 
proactive behaviours to reduce risks and impacts of climate change in future scenarios through evidence-based 
mitigation and adaptation measures.  
 
4.0 Co-benefits  
 
This Measurement System is based on scoring the objective of the program area and does not take into consideration 
the positive results that occur in addition to the benefits associated with the main objective.  Co-benefits address 
these other outcomes.  To be included, they must be a significant outcome of the program area activities and must 
not be included as a consideration in the rating process for the objective.   
 
Examples of co-benefits identified for Climate Science: 

• Opportunities to inform natural heritage planning and management, for example, advancing projects linked to 
natural heritage and biodiversity such as the Region of Peel’s Urban Forest Management Program. 

• Increased public awareness of climate science through data visualization and “storification” of climate data 
through initiatives such as TRCA’s Watershed and Ecosystem Reporting Hub. 

• Use of local datasets to advance scientific methods and models (e.g., thermal regime modelling, hydrology 
models), collect updated data (e.g., updated monitoring plans) and inform restoration and green infrastructure 
implementation projects. 

• GHG emissions reduction (through emissions reduction and carbon sequestration). 
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FLOOD MANAGEMENT 
OBJECTIVE: Mitigated risk of flooding (due to the construction of protective infrastructure and the use of program area 
information for planning and implementing flood mitigation measures).  
OVERALL INDICATOR OVERALL INDICATOR SCORE 

The usefulness of program area outputs for planning and implementing flood 
mitigation measures and protective infrastructure. 

4.7  
Very Effective 

1.0  Actions  
 

• Construction and maintenance of flood protection infrastructure (in some years). 

• Development and dissemination of information regarding flood probabilities, potential flood impacts, and flood 
mitigation options. 

 
2.0 How the indicator score was calculated 
 
The calculation was based on the ratings of 4 programs or parts of programs: 
 
Research Programs: 
CVC program(s) 
(1) Climate Change Flood Risk Assessment 
(2) Flood Forecasting and Warning 
(3) Water and Climate Change Risk Assessment 
 
TRCA program(s) 
(4) Flood Remedial Works (non-infrastructure work only.  Flood protection infrastructure work was not 

implemented in 2022) * 
 
Programs 1-3 each had 3 outputs selected and program 4 had 2 outputs selected for a total of 11 outputs.  A 
description of each output was provided to an intended user of that output, who rated the usefulness (or potential 
usefulness) of the output for developing flood protection measures on a 1-5 scale (5 = very highly useful, 1 = of very 
little or no usefulness). These ratings were averaged, after weighting them by the program budgets, to calculate the 
indicator score.  
 
*NEW:  Flood protection infrastructure work is only implemented in some years.  In those years, the program will be 
sub-divided into two parts – non-infrastructure work and flood protection infrastructure work.  Each part will be rated 
separately.  The objective and overall indicator for this program area have been revised to reflect this update.  
 
 
3.0 Explanation of the rating  
 
Reviewers found the information provided by this program area to be very useful in identifying and quantifying 
existing and future flood risks. They were impressed with the monitoring tools offered by this program area, citing the 
usefulness of real-time data provided by equipment such as the Cooksville Creek water level alarms. Participants 
expressed confidence in the flood risk assessments and floodplain mapping produced by this program area. They also 
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responded optimistically to the potential utility of flood data for land use planning and flood prevention and 
mitigation protocols. 
 
Some reviewers suggested that the program area would benefit from the further development of climate models to 
refine understanding of future climate change scenarios. Likewise, some reviewers suggested that a more detailed 
cost-benefit analysis in high-risk flood and erosion areas would further support the optimization of assets, emergency 
preparedness and the availability of data to meet funding application requirements. 
 
In general, reviewers responded well to the useful data and evidence-based analysis provided by the program area. 
With refinement, collaborative monitoring networks promise region-wide improvements to flood preparedness and 
response, through a better understanding of flood vulnerable areas, data-driven infrastructure improvements and 
responsible land use planning.  
 
4.0 Co-benefits 
 
This Measurement System is based on scoring the objective of the program area and does not take into consideration 
the positive results that occur in addition to the benefits associated with the main objective.  Co-benefits address 
these other outcomes.  To be included, they must be a significant outcome of the program area activities and must 
not be included as a consideration in the rating process for the objective.   
 
Examples of co-benefits identified Flood Management: 

• Real-time monitoring stations inform provincial programs such as the Ontario Low Water Response program, 
providing detailed data and a more complete spatial and temporal understanding of hazards. 

• The Risk and Return on Investment Tool provides valuable analysis to prioritize locations for potential 
“resilience hubs” to support vulnerable populations. It also supports improved calculation of land and property 
values and highlights the importance of maintaining and enhancing green infrastructure. 
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EROSION MANAGEMENT 
OBJECTIVE: Mitigated risk of erosion (reduced risk of damage to infrastructure from erosion due to the maintenance 
and construction of erosion control structures). 
OVERALL INDICATOR OVERALL INDICATOR SCORE 

The extent of implementation and maintenance of effective erosion risk reduction 
measures. 

4.8  
Very Effective 

 
1.0  Actions  

 
• Inspection and maintenance of existing erosion control infrastructure.  

• Construction of new erosion control structures to protect high priority sites where Region of Peel sanitary 
infrastructure or watermains may be at risk. 

 
2.0 How the indicator score was calculated 
 
The calculation was based on the rating of 1 program: 
 
TRCA program(s) 
(1) Erosion Maintenance Projects 
 
The calculation was carried out in two parts. 
 
Part 1:  This calculation involved determining the extent to which the erosion control plan for the year was 
implemented. This was done by assigning points to various categories of planned activities once the plan was finalized 
and then, at the end of the year, calculating the points associated with the actual projects that were carried out 
during the year. The score for part 1 is the ratio of the points achieved to the points planned, converted to a 5-point 
scale (5= 80% or more of plan score, 1=0-19% of plan score). 
 
Part 2 (NEW):  Using a specific assessment methodology, erosion control structures remediated within the previous 5 
years* are inspected and given an asset condition score based on their current condition.  The score for each 
structure inspected is converted to a 5-point scale (5 = very good condition, 1 = very poor condition).  The score for 
part 2 is the average of the individual asset condition scores.  
 
Overall indicator score:  The score from part 1 and part 2 are averaged to calculate the overall indicator score. 
 
*Due to the timing of inspections in relation to the development of this plan, in 2022 it was only possible to inspect 
10 of the 27 structures constructed within the past 5 years.  For the remaining 17 structures, the asset condition score 
they were given during their final annual warranty period inspection (3 years post-construction) was used to calculate 
the score for part 2.  This did not affect the overall indicator score. 
 
3.0 Explanation of the rating  
 
The erosion risk management program area was rated as very effective.  This reflects the implementation of 
inspections and remedial works as planned in 2022, and the overall reduced risk of damage to infrastructure from 
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erosion due to sound construction and maintenance of erosion control structures. 
 
As targeted, 269 infrastructure hazard monitoring sites in Region of Peel were inspected before the end of the 
monitoring season, as well as an additional eight sites that received repeated post-storm inspections.  The two 
remedial projects planned for 2022 – Malton Greenway Bank/Bed Stabilization Project and Ken Whillans Greenway 
Bed Stabilization Project – improved their respective assets from critical to stabilized and were also considered a 
success. 
 
The 27 erosion control structures that were constructed within the past five years were found to be in good to very 
good condition, reflecting the soundness of the recently constructed structures. 
 
4.0 Co-benefits  
 
This Measurement System is based on scoring the objective of the program area and does not take into consideration 
the positive results that occur in addition to the benefits associated with the main objective.  Co-benefits address 
these other outcomes.  To be included, they must be a significant outcome of the program area activities and must 
not be included as a consideration in the rating process for the objective.   
 
Examples of co-benefits identified for Erosion Management: 

• Protection/enhancement of natural habitat. 
• Protection of parks and recreation features. 
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RESTORATION AND NATURAL HERITAGE SCIENCE 
OBJECTIVE: Reduced impacts of climate change related extreme weather events on flooding, erosion, water quality 
degradation, and species and natural features (due to restoration projects and the usefulness of restoration-related 
research). 
OVERALL INDICATOR OVERALL INDICATOR SCORE 
Reduced impacts of climate change related extreme weather events through 
enhancements to the natural heritage system and the usefulness of research 
information for implementing climate change protection measures. 

4.5  
Very Effective 

 
1.0  Actions  

 
• A wide range of restoration projects (aquatic and wetland restoration, riparian and valley restoration, stream 

and natural channel restoration, and terrestrial restoration), as well as the implementation of Low Impact 
Development (LID) and natural green infrastructure projects. 

• Two research focused programs (urban natural heritage, and biodiversity conservation and management) that 
assess climate change vulnerability and the effectiveness of habitat management practices, mapping of 
significant wildlife habitat, and impact thresholds to guide the management and conservation of wildlife. 

 
2.0 How the indicator score was calculated 
 
The calculation was based on the ratings of nine (9) programs: 
 
Restoration and Protection Programs: 
CVC program(s) 
(1) Aquatic and Wetland Restoration – Peel 
TRCA program(s) 
(2) Wetland – Climate 
(3) Riparian and Valleyland - Climate 
(4) Stream Restoration – Climate 
(5) Terrestrial – Climate 
(6) Natural Channel Project Implementation 
(7) Green Infrastructure – Climate 
 
Applied Research Programs: 
CVC program(s) 
(8) Urban Natural Heritage 
(9) Biodiversity Conservation and Management 
 
The calculation was carried out in two parts. 
 
Part 1- 1 project intended to reduce the negative impacts of extreme weather events was selected from each of the 7 
restoration and protection programs. A summary of each project was provided to a four-member expert panel, who 
developed a consensus rating on a 1-5 scale (5 = very high impacts on reducing negative impacts, 1 = very low impacts 
on reducing negative impacts) of the overall impact of each project on reducing the negative impacts of extreme 
weather events.  Consideration was also given to the project impact on reduced flooding, reduced erosion, reduced 
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water quality degradation, and reduced negative impacts on species and natural features.   

Part 2 – 2 outputs were selected from program 8 and 3 outputs from program 9 for a total of 5 outputs. A description 
of each output was provided to an intended user of that output, who rated the usefulness (or potential usefulness) of 
the output for implementing climate change protection measures on a 1-5 scale (5 = very high impacts on reducing 
negative impacts, 1 = very low impacts on reducing negative impacts).  The output ratings for each program were 
averaged.  

Overall outcome indicator - The 9 ratings (7 impact ratings for programs 1 through 7 and 2 usefulness ratings for 
programs 8 and 9) were averaged after weighting them by the program budgets. 
 
 
3.0 Explanation of the rating  
 
Two distinct groups of programs were reviewed in this program area. Programs 1 through 7 comprised restoration 
implementation projects with direct impacts in the four key areas of flood reduction, erosion reduction, water quality 
improvement, and protection of species and natural features. Programs 8 and 9 comprised projects which collected 
and shared data on climate impacts on natural systems. 

Overall, the program area rated as very effective.  Reviewers were impressed with the direct improvements resulting 
from the implementation projects, commenting that most projects were highly effective in enhancing each of the four 
key impact areas. Reviewers emphasized the added value of projects in certain areas, noting the particular 
importance of flood reduction and habitat improvement in these geographic areas which included sections of the 
Greenbelt, the Etobicoke Creek watershed, and the Humber River watershed. 

Outputs focused on knowledge generation and knowledge sharing were praised for the effectiveness of their outputs 
in increasing participants’ understanding of the local impacts of climate change, the scale of these impacts, and the 
tangible actions needed to mitigate them. Data generated by these projects will be directly useful and relevant to 
municipal decisions concerning key natural heritage assets and systems. 
 
4.0 Co-benefits  
 
This Measurement System is based on scoring the objective of the program area and does not take into consideration 
the positive results that occur in addition to the benefits associated with the main objective.  Co-benefits address 
these other outcomes.  To be included, they must be a significant outcome of the program area activities and must 
not be included as a consideration in the rating process for the objective.   
 
Examples of co-benefits identified for Restoration and Natural Heritage Science: 

• Long-term protection of restored areas. 
• GHG emissions reductions (through carbon sequestration). 
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FOREST MANAGEMENT 
OBJECTIVE: Increased forest health and ability to withstand climate related extreme weather events (due to the 
removal of hazard trees and increased forest resilience). 
OVERALL INDICATOR OVERALL INDICATOR SCORE 

Increased ability of forests to withstand climate change related extreme weather 
events through the implementation of forest management measures. 

4.1  
Very Effective 

 
1.0  Actions  

 
• A wide range of forest monitoring, inventory, management planning, outreach and stewardship activities.  

• Active management projects and programs to address: 

- hazard trees 
- forest health and disease prevention 
- canopy expansion 
- invasive species 
- resilience to extreme events  

 
 
2.0 How the indicator score was calculated 
 
The calculation was based on the ratings of five (5) programs: 
 
CVC program(s) 
(1) Invasive Species Control Program 
(2) Peel Planting Programs 
TRCA program(s) 
(3) TRCA Forest Management – Peel 
(4) Reforestation Program – Private Lands 
(5) Invasive Species Management (NEW in 2022) 
 
A summary of each of the 5 programs was provided to an expert panel composed of four member organizations, who 
developed a consensus rating on a 1-5 scale (5 = very high impact on forest resilience, 1 = very little impact on forest 
resilience) of the overall impact of each project towards increasing forest resilience. These ratings were averaged, 
after weighting them by the program budgets, to calculate the indicator score. 
 
 
 
3.0 Explanation of the rating  
 
Overall, the ratings were high in this program area as the five individual programs encompass a wide variety of proven 
activities that address forest hazards; promote forest health and disease prevention; expand canopy area; and reduce 
the impacts of invasive species, resulting in improved forest resiliency to climate change and extreme events. 
 
Panel members were impressed by the evidence-based forest inventory and management planning tools provided 
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through program area activities and commented on their value in understanding and addressing forest conditions and 
planning for climate resilience strategies.  Furthermore, species that are native and adapted to local conditions will 
ensure the appropriate succession and continued provision of forest ecosystem services thereby improving resilience.    
 
Guided by CVC and TRCA’s forest management plans, the program area activities prioritized public lands while also 
supporting stakeholder and private lands through stewardship and outreach programs. Panel members highlighted 
the importance of including both urban and rural planting projects and opportunities to improve resiliency.   
 
4.0 Co-benefits  
 
This Measurement System is based on scoring the objective of the program area and does not take into consideration 
the positive results that occur in addition to the benefits associated with the main objective.  Co-benefits address 
these other outcomes.  To be included, they must be a significant outcome of the program area activities and must 
not be included as a consideration in the rating process for the objective.   
 
Examples of co-benefits identified for Forest Management: 

• Improved urban aesthetics and reduced heat island effect. 
• Education of the public through stewardship and public engagement. 
• Improved wildlife habitat and wildlife refugia. 
• GHG emissions reductions (through carbon sequestration). 
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GREEN INFRASTRUCTURE 
OBJECTIVE: Reduced risks of degradation of water resources and terrestrial natural systems (due to water quality 
and/or quantity problems such as floods and stormwater overload). 
OVERALL INDICATOR OVERALL INDICATOR SCORE 

Reduced risks of major water resource degradation. 4.4  
Very Effective 

 
1.0  Actions  

 
• Projects include: 

- Stormwater Management (SWM) and Low Impact Development (LID) research and evaluation projects, 
demonstration projects and information dissemination regarding these emerging technologies. 

- Neighbourhood stormwater management projects with a focus on LID.   

 
2.0 How the indicator score was calculated 
 
The calculation was based on the ratings of six (6) programs or parts of programs: 
 
SWM/LID Programs: 
CVC program(s) 
(1) SWM Infrastructure Performance Risk Assessment 
(2) Integrated Water Management Implementation 
(3) Integrated Water Management Guidance and Training 
TRCA program(s) 
(4) Sustainable Technologies (stormwater portion only) 
 
 Sustainable Neighbourhood Programs: 
CVC program(s) 
(5) Sustainable Neighbourhoods (Sustainable Neighbourhood Action Program) (stormwater portion only) 
TRCA program(s) 
(6) Sustainable Neighbourhood Action Program (SNAP) (stormwater portion only) 
 
Ten representative projects were selected from the 6 programs that underlie this objective.  (6 projects were selected 
from SWM/LID programs and 4 projects were selected from Sustainable Neighbourhoods programs). A description of 
each project was provided to an intended user of that project, who rated its usefulness (or potential usefulness) in 
implementing or managing a SWM/LID project on a 1-5 scale (5 = very highly useful or potentially useful, 1 = very low 
or no potential useful). These ratings were averaged, after weighting them by the program budgets, to calculate the 
indicator.                                                              
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3.0 Explanation of the rating  
 
This program area was rated highly useful to very highly useful by reviewers, who found the program area valuable in 
implementing green infrastructure projects, engaging residents through outreach, identifying new opportunities for 
SWM and LID implementation, and informing future adaptation strategies. 

Reviewers felt that the programs provided clear direction for municipalities by offering easy-to-understand guidance 
documents outlining practical tools and methodologies for adoption by municipalities and other interested partners. 
Program outputs have been useful to Peel staff in ensuring the proper construction and maintenance of integrated 
stormwater management. Likewise, LID and SWM guidance has been instrumental in Peel’s efforts to enhance 
stormwater management implementation and advance climate change adaptation. 

Project outputs not only contributed to on-the-ground implementation but also provided valuable guidance for future 
implementation of SWM and LID technologies. The projects are expected to improve water quality and drainage. They 
are also expected to strengthen relationships with residents and contribute to future engagement and 
implementation opportunities. 

 
4.0 Co-benefits  
 
This Measurement System is based on scoring the objective of the program area and does not take into consideration 
the positive results that occur in addition to the benefits associated with the main objective.  Co-benefits address 
these other outcomes.  To be included, they must be a significant outcome of the program area activities and must 
not be included as a consideration in the rating process for the objective.   
 
Examples of co-benefits identified for Green Infrastructure: 

• Development of tools and resources to assist municipalities in the management of stormwater assets. 
• Guidance for municipal flood emergency response, operations and maintenance, and planning. 
• Reduction in local flooding. 
• Enhanced climate literacy in the community. 
• Beautification of neighbourhoods and natural heritage enhancement. 
• GHG emissions reduction (through direct emission reduction activities and carbon sequestration). 

 
 

  

2022 Peel Climate Change Performance Measurement System 
Final Report 

28



 
 

 
 

SCHOOL PROGRAMS 
OBJECTIVE: Positive changes in behaviour of students and teachers regarding support for and participation in climate 
change adaptation and mitigation activities. 
OVERALL INDICATOR OVERALL INDICATOR SCORE 

The extent of changes in knowledge, awareness, and attitudes of students and 
teachers. 

4.1  
Very Effective 

 
1.0 Actions  

 
Planning and delivery of climate change related education and awareness programs for students and 
professional development training for teachers. 

 
2.0 How the indicator score was calculated 
 
The following six (6) programs were planned to be rated in relation to the objective:  
 
CVC program(s) 
(1) Conservation Youth Corps 
(2) Environmental Education 
TRCA program(s) 
(3) Albion Hills Environmental Weeks (Environmental Leaders of Tomorrow) * 
(4) Stewardship Partnership Services 
(5) Conservation Youth Corps 
(6) Ontario Eco Schools for Peel Region (Eco-Schools Expansion Program) 
 
Each program or part of a program was rated based on teacher or student surveys that measured their knowledge 
and attitudes toward climate change following their participation in a school program. 455 survey responses were 
received.  The ratings were averaged and weighted by the program budgets to determine the overall indicator score. 
 
*Albion Hills Environmental Weeks (Environmental Leaders of Tomorrow) was not rated this year due to the 
alignment of the program within the school year calendar and the remaining impacts of the pandemic on overnight 
programming in 2022.  Programming that began in the fall of 2022 and completed in 2023 will be reflected in the 
2023 report.  
 
3.0 Explanation of the rating 
 
This program area was rated as effective to very effective by survey respondents. High school students responded 
positively to programming which included both in-class and field trip learning as well as volunteer leadership 
opportunities outside of school time.  They noted an increased understanding of climate change as well as an 
increased likelihood of acting on their newfound knowledge to reduce the impacts of climate change as a result of 
their participation.  One student commented, “It was a good learning experience for work and learning about the 
environment and how people can help or affect climate change”. 

Teachers’ responses regarding their students varied, possibly based on the grade level of student participants and the 
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suitability of the survey questions. It is recommended that survey tools for this program area be reviewed and revised 
as appropriate to consider the variety of programs being offered and the diverse learning levels and experiences of 
students. 

Even with programming adjustments to account for pandemic impacts, programs were delivered effectively to 
students from elementary through high school. Participants expressed that the programs provided useful information 
and practical tips regarding climate change and conservation, feeling more empowered to help mitigate the effects of 
climate change after participating in the program.   

Educators continued to explore new and meaningful ways to introduce and educate younger students regarding 
climate change concepts and integrate climate change research and science into programming and hands-on 
experiences for older students. The introduction of a climate change focused retreat allowed for deeper learning on 
conservation and climate change and engaged youth volunteers. 

 
4.0 Co-benefits 
 
This Measurement System is based on scoring the objective of the program area and does not take into consideration 
the positive results that occur in addition to the benefits associated with the main objective.  Co-benefits address 
these other outcomes.  To be included, they must be a significant outcome of the program area activities and must 
not be included as a consideration in the rating process for the objective.   
 
Examples of co-benefits identified for School Programs: 

• Development among participants of a connection to and appreciation for nature and the natural environment. 
• Social benefits including leadership skills development, mentorship, relationship building and community 

cohesion through cooperation and volunteerism. 
• Physical and psychological benefits including time spent outdoors in nature, increased physical activity, and 

improved mental and emotional health. 
• GHG emissions reduction (through carbon sequestration). 
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COMMUNITY ENGAGEMENT AND STEWARDSHIP 
OBJECTIVE: Positive changes in behaviour regarding support for and participation in climate change adaptation and 
mitigation activities. 
OVERALL INDICATOR OVERALL INDICATOR SCORE 

The extent of changes in knowledge, awareness, and attitudes of program 
participants. 

3.8  
Effective 

1.0 Actions  
 
• Planning and delivery of climate change related education and engagement programs to the community.    

 
2.0 How the indicator score was calculated 
 
The calculation was based on the ratings of six (6) programs. All programs were rated: 
 
CVC program(s) 
(1) Peel Rural Stewardship 
(2) Urban Outreach and Restoration 
(3) Regional Community Outreach 
TRCA program(s) 
(4) West Humber Stewardship Program 
(5) Etobicoke-Mimico Stewardship 
(6) Etobicoke Headwaters Sub-watershed Regeneration 
 
Each program was rated based on surveys that measure participants’ knowledge and attitudes toward climate change 
following their participation in a community engagement program or activity. 727 survey responses were received.  
The ratings were averaged and weighted by the program budgets to determine the overall indicator score.   
 
 
 
 
 
3.0 Explanation of the rating 
 
Participants rated this program area effective to very effective, providing largely positive comments on the programs’ 
contributions to community climate action. They also expressed an overall positive sense of contributing to 
conservation, environmental stewardship and climate change mitigation and resilience. 

In addition to learning about the natural environment and climate change, most programs offered an opportunity for 
participants to take action as part of the experience.  Participants engaged in both public and private land and water 
stewardship actions including tree plantings, habitat creation projects, and citizen science activities.    

In 2022, the program area saw an increase in funding and delivery partnerships with community and government 
stakeholders as well as a significant uptake by corporations and businesses who wished to engage in community 
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climate actions. One corporate volunteer noted, “It was a great experience for me since it helped me bond with my 
colleagues in a unique way while working to support the environment. I never knew what a rain garden was before I 
did this activity, since then I've been researching and trying to understand different aspects of conservation. Thank 
you for providing us this experience!” 

Survey results indicated that some participants did not notice changes to their understanding of climate change, thus 
impacting the program rating.  This could be due to the variability in participants (families, residents, corporate 
volunteers, private landowners) and their baseline knowledge regarding climate change for the programs rated.  
Those individuals already well- versed in climate change issues may not have increased their knowledge very much by 
participating.  It is recommended that survey tools and the data collection processes for this program area be 
reviewed and revised as appropriate to consider the varying experiences of program participants. 

 
4.0 Co-benefits 
 
This Measurement System is based on scoring the objective of the program area and does not take into consideration 
the positive results that occur in addition to the benefits associated with the main objective.  Co-benefits address 
these other outcomes.  To be included, they must be a significant outcome of the program area activities and must 
not be included as a consideration in the rating process for the objective.   
 
Examples of co-benefits identified for Community Engagement and Stewardship: 

• GHG emissions reductions (through carbon sequestration). 
• Improvements in community collaborations and community health and well-being. 
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GREENHOUSE GAS (GHG) EMISSIONS REDUCTION 
OBJECTIVE:  GHG emissions reduced through climate change initiative programs that have significant activities directed 
toward GHG emissions reduction or have GHG emissions reduction/carbon sequestration as a tangible co-benefit.

OVERALL INDICATOR OVERALL INDICATOR SCORE

Amount of GHG emissions reduced annually 
through emissions reduction measures and 
carbon sequestration.

An indicator scoring system that will allow the assessment of  
the effectiveness of GHG emissions reduction/sequestration 
activities is under development. Total GHG emissions 
reduction/sequestration is provided as an interim indicator until a 
more effective indicator is developed.

1.0 Actions  

• Measures GHG emissions reduction and sequestration activities in the following five program areas – Climate
Science, Forest Management, Green Infrastructure, School Programs, and Community Engagement and
Stewardship.

• Activities include:

- Actions by individuals (for example home retrofits).

- Engagement of schools, community groups and the public (for example, tree and shrub planting programs
and events).

- Mitigation activities carried out by participating businesses, CVC and TRCA (for example, energy efficiency
improvements to buildings and processes, biofuels, fuel switching and waste diversion).

2.0 Main principles behind the calculations  

The 15 programs or parts of programs included in this assessment include: 

Emissions Reduction: 
CVC program(s) 
(1) Water and Climate Change Risk Assessment (internal component only)
TRCA program(s)
(2) Sustainable Technologies
(3) Sustainable Neighbourhood Action Program (SNAP)
(4) Sector-Based Climate Mitigation Programs
(5) Pearson Eco-Industrial Zone

Carbon Sequestration: 
CVC program(s) 
(6) Peel Planting Programs
(7) Sustainable Neighbourhoods (Sustainable Neighbourhood Action Program)
(8) Peel Rural Stewardship
(9) Urban Outreach and Restoration
(10) Regional Community Outreach
(11) Conservation Youth Corps (ADDED in 2022)
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TRCA program(s) 
(12) TRCA Forest Management – Peel
(13) Reforestation Program – Private Lands
(14) Sustainable Neighbourhood Action Program (SNAP)
(15) Conservation Youth Corps (ADDED in 2022)

Each year the GHG emissions reductions reflect a mixture of different actions depending on the priorities of the 
participating organizations. As a result, the magnitude of emissions reductions will vary as a result of the types of 
actions that are taken. In all cases, standard industry practices and associated published emissions factors are used. 

For the emissions reductions, the calculation was based on an estimate of the emissions savings achieved in 2022 
from the actions taken in 2022.  In the case of tree and shrub plantings, tree planting activities for the current year 
(2022) were used to estimate the average annual sequestration in subsequent years.  

3.0 Explanation of the results 

A total GHG emissions reduction and total carbon sequestration value has been generated for 2022 to illustrate the 
emissions reductions and sequestration that are being achieved.  In future, a metric will be developed to allow the 
evaluation of the effectiveness of the program area relative to an annual rate of change or progress toward a target. 

2022 Results tC02e/year 
Estimated annual GHG emissions reduction due to building retrofit and fuel switching projects: 214 

Estimated average GHG annual sequestration in subsequent years due to trees and shrubs 
planted: 

546 

Total emissions reduction/sequestration: 760 

 4.0 Co-benefits 

This Measurement System is based on total GHG emissions reduction as an interim indicator and does not take into 
consideration the positive results that occur in addition to the benefits associated with the main objective.  Co-
benefits address these other outcomes.   

The following GHG emissions reduction co-benefits align with those found in the Region’s Climate Change Master 
Plan: 

• Operational cost savings and avoidance from energy efficiency
• Reduced operation and maintenance costs
• Avoided fuel costs from shifts to more sustainable transportation and green fleet
• Increased property and asset value
• Local economic growth and investment
• Improved outdoor air quality from cleaner sources of energy
• Improved indoor air quality
• Improved traffic safety
• Increased employment opportunities from community benefits
• Complete communities
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• Increased energy security
• Enhanced reputation and branding
• Increased public trust from more transparent responsive governance
• Improved air quality
• Helps keep global temperatures below 1.5 degrees Celsius
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