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Welcome Letter from the Partners
Dear reader,
We, the Region of Peel, the City of Brampton, the Town of Caledon, the City of
Mississauga, Credit Valley Conservation and the Toronto and Region Conservation
Authority (the partners) in the geographic region of Peel, are pleased to present our
Climate Change Strategy.
The six partners have worked together over the past two years to establish a Terms of
Reference, conduct rigorous background research, examine potential impacts to our
communities and establish priorities for action that are presented within this Climate
Change Strategy Background Report. We thank all of those who have contributed along
the way – from peer reviewers to workshop participants – your input has been
invaluable.
We recognize that we are forerunners here in Ontario and across Canada. Not many
municipalities, let alone regional partnerships, have developed strategies to respond on
a local level to the global challenge of climate change. We believe that it is up to each
community, region, province and nation to do their part in dealing with the effects of
climate change. We have developed a collaborative strategy for the geographic region
of Peel that builds on some of our existing policies and programs. We recognize that we
will continue to need federal and provincial guidance and support for comprehensive
implementation of this Strategy.
Our communities in Peel – extending from places along Lake Ontario like Port Credit in
Mississauga, to high-density urbanized centres like downtown Brampton, and small
communities like Palgrave in Caledon – are diverse in terms of their size, design, land
use context and resources. However, they are all on the front-line of the sustainability
challenge because it is at the community level where the effects of climate change (e.g.,
compromised air and water quality, heat alert days, and strained natural resources) will
be experienced. It is also at this level that the greatest opportunities lie for both
mitigating climate change and adapting our neighbourhoods, natural systems and built
infrastructure to anticipated impacts.
This Strategy recognizes the urgent need to respond to climate change at the local
level. Many of the actions presented in this Strategy build upon the suite of policies,
plans and programs already being undertaken by our partner organizations, and ensures
they are to be applied, or revised, with consideration for anticipated climate change
impacts. Other actions are new and reflect research, approaches or practices that have
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been identified through this project to address the climate change challenge. To
develop this Strategy, we explored and defined the potential impacts of climate change
here in Peel and consulted with a wide range of municipal and agency staff. The
resulting Strategy includes mitigation strategies to reduce greenhouse gas (GHG)
emissions, the direct cause of climate change, and adaptation strategies to prepare for
and avoid impacts to our communities posed by our changing climate. While climate
change presents our communities with unprecedented challenges, it also allows us to
prepare for potential opportunities.
Thank you for your interest in the Strategy. We look forward to your support during
implementation, monitoring and continual renewal of our commitment to proactive
action on climate change.
Sincerely,
Regional Chair Emil Kolb
City of Mississauga Mayor Hazel McCallion
City of Brampton Mayor Susan Fennell
Town of Caledon Mayor Marolyn Morrison
Credit Valley Conservation Authority Chair Councillor Pat Mullin
Toronto Region and Conservation Authority Chair Gerri Lynn O'Connor
The Project Team, Steering Committee and Communications Working Group for the
Climate Change Strategy

iii | P a g e

List of Acronyms Used in this Strategy
BAU
CVC
FCM
GHGs
ICI
ICLEI
IPCC
LEED
LGMP
NRTEE
PIEVC
RMN
TNHS
TRCA
UFORE
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Business as Usual
Credit Valley Conservation
Federation of Canadian Municipalities
Greenhouse Gases
Industrial, Commercial, Institutional
International Council for Local Environmental Initiatives
Intergovernmental Panel on Climate Change
Leadership in Energy and Environmental Design
Living Green Master Plan (City of Mississauga)
National Round Table on the Environment and the Economy
Public Infrastructure Engineering Vulnerability Committee
Regional Monitoring Program
Terrestrial Natural Heritage Strategy
Toronto and Region Conservation Authority
Urban Forest Effects Model

Table of Contents
Welcome Letter from the Partners..............................................................................ii
List of Acronyms Used in this Strategy…………………………………………………………………….iv
Executive Summary……………………………………………………………………………………………….1
1.

Introduction ....................................................................................................2
1.1

Introducing the Partners ...............................................................................2

1.2

The Urgency for Local Action on a Global Challenge........................................3

2.

The Challenge Ahead .......................................................................................4
2.1

A Risk Management Approach .......................................................................7

2.2

Changes in Climate in the Geographic Region of Peel......................................8

2.3

Potential Impacts........................................................................................11

2.4 Potential Opportunities and Co-benefits…..…………………………………………………..13
3.
Our Response: A Partnership-Based Strategy...................................................16

4.

3.1

Vision and Mission ......................................................................................16

3.2

Principles ...................................................................................................17

3.3

Goals .........................................................................................................19

3.4

Actions.......................................................................................................21

1.

Proactive Responsive Planning and Leadership: ............................................21

2.

Actions to Reduce Greenhouse Gas Emissions (Mitigation): ...........................27

3.

Targeted and Proactive Adaptation Actions: .................................................31

4.

Making the Shift to a Green Economy: .........................................................35

5.

Increasing Awareness and Level of Engagement Throughout Peel: ................37

6.

Ongoing Research and Adaptive Risk Management: ......................................39

3.5

Priority Setting and Considerations for Future Action.....................................42
Our Commitment to Implementation ...............................................................43

Contributors ............................................................................................................ A
Appendix I: Climate Change – A Short Backgrounder ................................................. B
Appendix II: Summary of Projected Climate Change in Southern Ontario..................... K
Appendix III: Summary of Projected Impacts of Climate Change, by Sector, in Peel......L
Glossary ………………………………………………………………………………………………………………R
v|P a g e

References……………………………………………………………………………………………………………U

vi | P a g e

Peel Climate Change Strategy

June 20, 2011

Executive Summary

Climate change is any change in climate over time, whether due to natural changes or
as a result of human activity. For Peel, this means warmer winters and hotter summers
with more frequent and extreme weather events. This shift in climate conditions in Peel
will have an effect on our economy, our communities, and our natural and urban
landscapes. In response, Peel in partnership with the Cities of Brampton, Mississauga,
the Town of Caledon, the Toronto and Region Conservation Authority (TRCA), and the
Credit Valley Conservation (CVC), are rising to this global challenge to combat climate
change at the local level with the development of a Peel Climate Change Strategy.
In this Strategy, we are addressing climate change through both mitigation and
adaptation. Mitigation are activities that reduce the amount of greenhouse gases
emitted to our atmosphere, and adaptation are actions, initiatives and measures to
reduce the vulnerability of natural and human systems against actual or expected
climate change effects.
In the first two sections of this Climate Change Strategy background report, we review
key findings from our reports completed on adaptation and mitigation. These are
available for download on our website at www.peelregion.ca/climatechange. We also
highlight some of the potential impacts and opportunities we will face as result of
changing climate conditions.
In the third section of this background report, we include a high level vision and
mission, six principles to guide partners’ actions and behaviour, and a series of
mitigation and adaptation goals and detailed actions for initiation within the next five
years.
In the final section, we confirm our commitment to implement the Strategy and our
efforts to monitor the success and progress through the establishment of a Strategy
Implementation Group.
The overall objective of this Strategy is to build resilience in spite of changes in climate
conditions, and to maintain a safe, healthy, prosperous, sustainable and inclusive
community for residents and businesses in the geographic region of Peel.
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1. Introduction
1.1

Introducing the Partners

Over the coming decades, communities in the
geographic region of Peel can expect an increase in
annual and seasonal temperatures, changes in
annual and seasonal precipitation and an increase in
the number of extreme heat days. More frequent
and extreme weather events are also anticipated in
our communities.

“The debate is over about
whether or not climate change
is real. Irrefutable evidence
from around the world including
extreme
weather
events, record temperatures,
retreating glaciers, and rising
sea levels - all point to the fact
climate change is happening
now and at rates much faster
than previously thought.”1a

In recognition of what can be done on a local scale
to mitigate and adapt to changes in our climate, the
Region of Peel, City of Brampton, City of
Mississauga, Town of Caledon, Credit Valley
David Suzuki
Conservation (CVC) and the Toronto and Region
Conservation Authority (TRCA) (the Partners) have
joined together to develop a Climate Change Strategy for the geographic region of Peel.

This Background report to the Strategy is a direct response to the urgent need to adapt
and mitigate to our changing climate at the local level. Many of the actions presented in
the Strategy build upon and complement the suite of policies, plans and programs
already being undertaken by the partner organizations.
The Strategy was guided by
the commitment of the partners to the pursuit of sustainability. Many of the partners
have embedded the four pillars of sustainability (environmental, social, economic and
cultural) into their decision-making processes; this integrated and holistic approach is
woven throughout the Strategy.
About the geographic region of Peel
•
•
•

•

•
•

Located within the Regional municipality of Peel in Southern Ontario,
Canada
Consists of three municipalities – Cities of Mississauga, Brampton,
and Town of Caledon
Includes urban and rural areas from the shores of Lake Ontario in the
south to the Niagara Escarpment and Oak Ridges Moraine in the
north
Five watershed jurisdictions – the two largest in Peel are the Credit
Valley Conservation (CVC) to the west and the Toronto and Region
Conservation Authority (TRCA) to the east
Home to more than 1.2 million residents
The Provincial Growth Plan, 2006 anticipates Peel Region growing to
1.64 million people by 2031 with 870,000 jobs
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The Urgency for Local Action on a Global Challenge

The six partners within the geographic region of Peel have proactively created a Climate
Change Strategy. The partners understand the importance of planning for both
mitigation and adaptation, and the importance of taking action now. Ontario’s Action
Plan on Climate Change explains that,

Climate change is a crisis we caused together, and a responsibility we all
share, together. So it’s important we act, not only because we can’t ignore the
science, not only because we bear the responsibility, and not only because we
have an obligation to our children. We must also act, because this
environmental crisis is also an economic opportunity.”1b

The partners recognize that while it is up to each community, region, province and
nation to do their part in dealing with the effects of climate change, it is the
communities that are on the front-line of the sustainability challenge, and communities
are where the effects of climate change will be felt because it’s where people live, work
and play.1
We can respond to climate change by reducing greenhouse gas (GHG) emissions
(mitigation) and/or by adapting to its impacts. The vast majority of discussion at the
public-policy level has focused on mitigation, which is a critically important response in
reducing GHG emissions. Mitigation is essential to slow the rate, and ultimately to limit
the magnitude, of climate change. There is, however, less awareness about the fact
that, regardless of the success of global mitigation initiatives, further climate change
and associated impacts are unavoidable. Even if GHG concentrations are stabilized,
warming and sea level rise will continue due to the nature of the climate system and
feedback loops. Therefore, it is important to create policies and plans that mitigate and
adapt to the effects of climate change.2 “Adaptation is about protecting us, our
environment and our economy through taking action to reduce the potential risks and
exploit opportunities associated with a changing climate.” 3
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The Climate Change Strategy includes a series of mitigation and adaptation actions for
initiation within the next five years. The partners recognize the first phase of
implementation will need to include a series of actions that can be readily implemented
and the establishment of foundational research and planning pieces to set the stage for
future action and longer term strategies. The strength of this Strategy is that it builds
on ongoing and previous plans, policies and actions by the six partners so that much of
the groundwork for the Strategy has already been laid out and immediate action is
possible in several areas. Research in other key areas will continue to be pursued.
2.

The Challenge Ahead

The Intergovernmental Panel on Climate Change (IPCC) stated that, “warming of the
climate system is unequivocal, as is now evident from observations in global average air
and ocean temperatures, widespread melting of snow and ice, and rising global mean
sea level...Widespread changes in precipitation amounts, ocean salinity, wind patterns
and aspects of extreme weather including droughts, heavy precipitation, heat waves
and the intensity of tropical cyclones (hurricanes and typhoons)”4. The partners in Peel
concur with this assessment based on numerous publications and a multitude of
scientific data, that climate change and its corresponding effects are inevitable.
Human activities contribute to climate change through emissions of GHGs, such as
carbon dioxide (CO2) and methane (CH4) into the atmosphere. Global atmospheric
concentrations of GHGs have increased markedly as a result of human activities since
1850 and now far exceed pre-industrial values. In Ontario, the largest growth in GHG
emissions between 1970 and 2004 is linked to energy supply, transport and industry.
Residential and commercial buildings, deforestation and agriculture sectors are other
contributing causes.
The federal government estimates that 80% of Canada’s GHG emissions are associated
with the production or consumption of fossil fuels for energy purposes. “Globally,
Canada accounts for about 2% of total annual greenhouse gas emissions”; however,
less than 0.5% of the world’s population resides in Canada.5 In Ontario and Peel, our
largest sources of emissions come from the industrial, transportation and energy
sectors.
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Figure 1. Sources of Provincial emissions
Ontario Emission Actual Percentages
by GGAP Theme, 2008 National GHG
Inventory

Scientists agree that climate change will
reach a critical point if actions to reduce
GHG emissions are not taken, and that
climate change impacts will vary from
region-to-region
and
community-tocommunity. The evidence on climate
change science points to the conclusion
that we need mitigation and adaptation to
deal with the inevitable effects of climate
change on a community level6.
In 2009, the Federation of Canadian
Municipalities (FCM) reported that there is
“large, untapped potential” to achieve
low-cost GHG reductions at the municipal
level. “Municipal governments have direct
or indirect influence over activities
accounting for 44 per cent of GHG
emissions in Canada, including waste
management,
transportation,
and
commercial and residential building
design.” 7 The role for local, proactive
action on climate change has never been
clearer.
The partners in the development of the
Peel Climate Change Strategy have a
direct responsibility for actions that
5|Page

Why this all makes (financial!) sense….
Economists are able to clearly illustrate the economic
benefits of investments in emission reduction activities
(mitigation) at the community level. For example, the
figure below demonstrates that certain investments in
GHG reductions have very clear pay-backs. The
height of the bar represents the average cost of
reducing emissions in a Business as Usual (BAU)
scenario. Negative bar heights (negative costs)
indicate a net benefit to the economy over the lifetime
of the option.

Figure 2. Cost abatement curves of municipal emission
reductions (extracted from FCM, 2009)

In addition, many adaptive activities have immediate
local benefits, without time lags.
However,
quantifying the economic benefits of local adaptive
activities can be challenging. For these reasons, many
municipalities choose to implement and invest in “noregret” or “low-regret” activities because they will
result in multiple benefits irrespective of how much
the climate changes.
For more information on potential climate change
economic risks and opportunities, please refer to
Appendix I of this Strategy.
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contribute to climate change and actions that help prepare communities for the impacts
of a changing climate. “Municipal governments, through their own operations1 and
decision-making powers, have a major impact on the pattern of urban and rural
development, transportation, economic activity and consumption of energy resources.”8
City of Mississauga - Living Green Master Plan
The City of Mississauga is working to develop an Environmental Sustainability Master
Plan called the Living Green Master Plan (LGMP). The LGMP is important for creating a
culture of environmental sustainability in Mississauga. The Master Plan will:
• Provide a prioritized action plan for the City of Mississauga to achieve environmental
sustainability;
• Build on the environment themed goals expressed in the City's Strategic Plan;
• Provide a tool to guide decisions, policies and actions across the corporation of the
City of Mississauga based on environmental performance.

1

For the purposes of this Strategy, “corporate” actions refer primarily to those directed at the improvement of operations and facilities of the six
partners
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A Risk Management Approach

At the outset of the planning process, the partners recognized that there was a need to
develop and evaluate successful adaptation and mitigation responses. With this in mind,
the partners adopted a five step risk management approach to help guide the
assessment of adaptation and mitigation actions for inclusion in the Strategy. In
adopting this approach, Peel and partners will be able to identify priorities and address
the geographic region’s most pressing needs through targeted actions, thereby reducing
our vulnerability to climate change in a world where human and financial resources are
limited.
Throughout the planning process the partners have agreed to: (1) define the current
suite of programs, policies and initiatives related to climate change; (2) identify
projected changes in climate, develop a range of potential impacts to the region and
conduct a gap analysis of current programs; (3) identify options; (4) recommend and
prioritize a series of strategies and a monitoring framework; and (5) consider
implementation. This approach, while not a full scale vulnerability assessment, takes
into consideration not only the impacts predicted by climate scenarios, but also the
region’s capacity for coping with these anticipated impacts. The process is not linear;
continual feedback loops have been built in so that the Strategy can be flexible and
responsive to changing conditions and emerging science (Figure 3).

Figure 3. Five-Step
Risk Management
Approach for the
Climate Change
Strategy
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Region of Peel’s Energy Management Plan
The Region of Peel has developed a comprehensive Energy Management Plan to
demonstrate leadership in responsible environmental management and energy use, and to
move the region towards a more energy efficient, clean and sustainable energy future. The
Energy Management Plan is envisioned to achieve the following:
• Environmental protection through reducing energy consumption and greenhouse gas
emissions, implementing energy conservation and optimization measures, using
energy efficient
processes, systems and equipment, and converting to or
constructing energy smart buildings;
• Energy sustainability through reduction in the use of fossil fuels, achieved by the use
of renewable energy technologies, green roofs and solid waste gas to power systems;
• Economic integrity and financial sustainability of the Region through risk mitigation,
energy cost savings and recoveries, electrical equipment and systems efficiency and
reliability, as well as wholesale and green energy supply.

2.2

Changes in Climate in the Geographic Region of Peel

Although there are some climate change impacts that may occur across the globe, the
Climate Change Strategy for the geographic region of Peel focuses, as much as possible,
on anticipated climate change vulnerabilities for this geographic region. Based on a
comprehensive review of climate science and Global Climate Models, the partners agree
that over the next fifty years, residents, business owners and visitors in Peel can expect
the following projected changes in climate variables:
•

•
•

•

Warmer and slightly wetter weather on average in the coming decades, with
more warming during the winter than during the summer, and precipitation
increases confined largely to the winter with up to a 10% reduction in summer
and fall precipitation in southern Ontario.
The number of days exceeding 30°C in southern Ontario to more than double by
the 2050s.
Overall drier conditions and reductions in available moisture because although
the growing season will get longer, the warmer weather will more than offset the
slight increase in precipitation.
Extreme daily precipitation events (such as thunderstorms) to become more
frequent and severe due to increased precipitation variability although the
magnitude of the potential changes is not yet understood.
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Lake-effect snow to increase as a result of warmer lake temperatures but fewer
frost days by the end of the century, resulting in less snow overall.
Water levels in the Great Lakes to decline due to increases in evaporation
associated with increased temperatures and less ice cover.
Potential increases in destructive events such as rainstorms, freezing rain and
freeze-thaw cycles.

Additional details and references are included in Appendix II.

Credit Valley Conservation (CVC) - Elm Drive Road Retrofit Project
The Peel District School Board has partnered with the City of Mississauga and Credit
Valley Conservation (CVC) to develop a “Green Street” pilot project for Elm Drive located
approximate 2 blocks south of Square One in Mississauga. More recently, increases in the
frequency of severe rain events has raised concern over urban flooding. To help address
rising concern over urban flooding, the Elm Drive pilot project will incorporate green
features such as permeable pavement and bioretention planters that will filter and store
water washing off roads and parking lots before entering Cooksville Creek and Lake
Ontario.
Low Impact Development (LID) Practices Implemented
• A bioretention planter is a stormwater management technique that uses the chemical,
biological, and physical properties of plants and soils to treat stormwater runoff. They
are designed to mimic natural conditions promoting infiltration, retention, and the
slow release of stormwater runoff. Gravel filled trenches were installed beneath the
planters to provide additional storage for larger storm events up to the 100 year
return period.
• Permeable paving stone parking lay-bys increase stormwater infiltration by allowing
water to soak into the joints between the paving stones and into the ground.
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Potential Impacts

Over the coming decades, the changing climate will affect Peel’s communities, natural
systems and built infrastructure. The partners have identified twelve sectors and have
projected the types of impacts that might be expected from the changes in climate
described in Section 2.1. An outline of the projected local impacts of climate change,
by sector, in Peel, is included in Appendix III. Some potential impacts to broader focus
areas are outlined below:

I

Our Built Form and Infrastructure

•

Increase in temperature and extreme
weather events may increase the risk to
the integrity and longevity of
infrastructure
Storm damage may cause an increase in
maintenance/clean up costs
Damage from extreme weather
(flooding, ice and wind) may disrupt
infrastructure services (sewage,
roadways, stormwater management,
etc.)
Hardened surfaces may lead to
increased local temperatures creating
microclimate zones (aka the “urban heat
island effect”); this could result in
increased energy required for cooling
(air conditioning and refrigeration)
Increased urban water use could create
demand on the distribution system
leading to increased infrastructure and
maintenance costs for distribution,
storage and treatment
Increased temperatures could lead to
higher demand for in-unit cooling,
leading to increases in utility bills and
potential brown/black-outs
Reduced snow fall could lead to reduced
snow removal costs; in this case,

•
•

•

•

•

•
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C

•

•

•

•

•

•

Our Communities
Work disruption (e.g. school
cancellations, road closures, etc) due
to extreme weather events may lead
to risk of loss in productivity and
revenues
Extreme heat may have direct impacts
on human health and mortality; for
example, higher demand for
community cooling centres and/or
deaths due to dehydration and heat
stroke
Potential for an increase in climate
refugees from other jurisdictions,
leading to higher demand on human
services in Peel
Extreme weather events (e.g. ice
storm of 1998, heat waves of 2005)
may cause power loss and
displacement of some community
members from homes or schools
Increased number of heat alert days
and/or storms may cause a reduction
in community cohesion (a sense of
belonging) due to isolation or changes
in recreational patterns
Health effects due to the following
triggers may lead to potentially higher
health care costs:
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municipal savings should be allocated to
other costs associated with climate

o Increased pesticide use
o Increased occurrence of
disease/pathogens (e.g. vector
borne diseases – West Nile
Virus and Lyme Disease)
o Increases in allergens
o Changing recreational patterns
o Dehydration and heat
exhaustion
o Declining air quality

change
•

Extreme weather events could lead to
increased insurance costs for home and
business owners

Our Natural Systems

NS

•

•

•

•

•

•
•

Changes in temperature may lead to an
increase in the diversity and abundance
of invasive species and potential for
expanded infestations where they
already occur
Changes in temperature may result in
increased stresses on ecosystems
including loss and change or shift of
species in terrestrial and aquatic
communities
Change in temperature may result in
increased levels and toxicity of some
pollutants
More frequent storm events may result
in increased erosion resulting in such
things as structural concerns and
stability concerns with vegetation and
loss of agriculturally productive land
More frequent storm events may result
in increased damage and mortality of
trees
Reduced lake water levels and increased
water demand may threaten ecosystems
Increased water demand may not be
sustainable (i.e. only 1% of the Great
Lakes are replenished annually)
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O

•

•

•

•

•

•

•

Other Potential Impacts
Increased demand on water supplies
may cause increased stress on water
supply and treatment and result in
algae blooms affecting water quality
Temperature changes may result in
crop yield changes and agricultural
production challenges
Changes in temperature, humidity and
water levels may bring new weeds,
diseases and pest invasions that will
(in)directly impact agricultural
productivity, leading to a potential
decrease in food quality and security
Risk of increase in power failures
and/or disruptions due to extreme
weather may disrupt energy
generation, transmission and delivery
(locally and on a large scale)
Changes in climate may result in
unsecured power supplies and thus
increased seasonal variability in
energy prices
Extreme precipitation may cause
flooding, crop and/or livestock
damage
Extreme weather events may cause
operational disturbances such as
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difficulties with transportation and/or
production of goods, thus impacting
end consumers and profitability

The partners recognize that, as with any scientific research, there is uncertainty related
to climate projections in the geographic region of Peel and around the globe. However,
they also recognize that climate change is very real and that despite this uncertainty,
there is a definitive need to act now. As a result, this Climate Change Strategy is
intended to be a working document that can incorporate improved scenarios, models,
data, and/or information as they become available and are identified through the
monitoring framework. Furthermore, the actions included in Section 3.4 build partners’
capacity and ability to influence senior levels of government and other agencies.
2.4 Potential Opportunities and Co-Benefits
Much of the media and research about climate change around the world focuses on the
negative impacts associated with climate change and on identifying mitigation and
adaptation strategies to effectively plan for those negative impacts.
The partners
recognize that there will be long-term, damaging effects globally and locally to our built
form, infrastructure, natural heritage systems and communities. However, the partners
also recognize that there are potential local opportunities and co-benefits associated
with a changing climate. Some examples of these opportunities and co-benefits for
Peel are highlighted in the table below.

Social

•
•

Potential Opportunities and Co-Benefits
Public health outreach, environmental programming and
stewardship will bring forward an increasing amount of
information about climate change to the general public.
Increases to average annual mean temperatures in Peel
may create additional opportunities for outdoor recreation,
increasing the level of personal activity in communities
resulting in increased health and well-being.

Cultural

•

The implementation of the Strategy may result in the
development of more connected, transit oriented and
pedestrian friendly communities that may lead to active
transportation and ultimately a healthier community.
Doing so will reduce overall GHG emissions in Peel.

Environmental

•

Advancements in municipal strategic and development
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•

•

Economic

•

•
•

•

Other
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•

Potential Opportunities and Co-Benefits
planning practices may result in investments in science
related to climate change, thereby increasing the amount
of data collected for ecosystems and communities.
A generally warmer and wetter climate may benefit the
spread of some species, including some rare and
vulnerable species that currently occur in the Region or
have been historically restricted to areas further south in
Ontario. As a result there may be an opportunity to
support, restore and enhance habitat diversity related to
species of flora and fauna that historically have been
restricted to areas further south, such as Carolinian
species.
Additional benefits of a changing climate related to an
increase in natural ecosystem services may include air
quality improvements, recreational opportunities, and
available resources (wood), etc.
One of the projected changes in climate, warmer weather,
may result in longer growing seasons which may increase
agricultural production, encourage locally grown crops and
promote near urban agriculture in the Region of Peel.
Municipal support and planning for green businesses, ecobusiness parks, renewable energy, etc. can create
economic opportunities for environmental businesses.
Economic benefits can be realized through the
implementation of more energy and water efficient
technologies during the strategy’s implementation. One
ongoing example is the joint Greening Corporate Grounds
program (Conservation Authority led-initiative supported
by the municipal partners) which encourages more
environmentally sustainable landscaping and outdoor
water use practices.
Firms in some sectors may have the opportunity to
increase profitability by developing emission-reducing
technologies or new products that meet changing
corporate and consumer demands. This may result in a
competitive advantage and increased market share.
Peel and its partners are ahead of many of local
jurisdictions in North America in the development of a coordinated Strategy to adapt and to mitigate climate
change. As a result, there may be potential opportunities
to share knowledge and influence regulations and policies
in other jurisdictions as the process evolves.
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•

Potential Opportunities and Co-Benefits
The implementation of this Strategy will position Peel and
partners to become better prepared for potential
emergencies (e.g. heat, drought, floods, energy
interruption).

Town of Caledon - Solar Wall Case Study
The Town of Caledon has installed a solar wall in the Mayfield Recreation Centre.
Tests completed on January 4, 2010 found that the outside temperature was -2°C
but the air heated by the Solar Wall was 21°C. The Solar Wall was responsible for a
23°C temperature rise. It is anticipated that the SolarWall will reduce Mayfield
Recreation Centre’s natural gas consumption by 231 gigajoules which is equivalent to
73000 kWh annually.
A Solar Wall has many benefits
• Heats the facility without burning fossil fuels which cause climate change and
air pollution;
• Heats air for free which reduces the facility’s operational cost; and
• Allows for an increased amount of fresh air being brought into the facility
without extra costs or pollution.
How it works
• Air passes through the perforated holes of the Solar Wall;
• The Solar Wall is constructed of conductive metals which allows the trapped air
within the Solar Wall to be heated at an accelerated rate; and
• When the interior temperature of the building lowers the Solar Wall fan is
turned on and fresh heated air is pumped into the facility.

15 | P a g e

Peel Climate Change Strategy

3.

June 20, 2011

Our Response: A Partnership-Based Strategy

The partners have developed a Strategy to respond to, and prepare for, a changing
climate in Peel. The strategy includes a forward thinking vision and mission, a set of
principles, a series of comprehensive goals and actions along with assigned lead(s) and
support(s) to be undertaken over the next five years.
The phased approach to the Climate Change Strategy, as described in Section 1, means
that the suite of actions outlined herein will establish a basis for future work to advance
the partners’ response to climate change. The first phase of actions includes both
targeted actions that can be easily implemented and a series of foundational actions
that the partners will need to build upon over the coming years.

3.1

Vision and Mission

Vision: A region where everyone does their part to mitigate and adapt to climate
change by leading greener lifestyles, embracing a low carbon economy, and by
enhancing and protecting our natural systems.
Mission: To work collaboratively with our municipal partners, conservation
authorities, residents, employees and businesses to combat climate change at the
local level.

TRCA - Partners in Project Green: A Pearson Eco-Business Zone
Partners in Project Green is creating the Pearson Eco-Business Zone, envisioned to be an
internationally recognized community known for its competitive, high performance and ecofriendly business climate.
Partners in Project Green will:
• Build general awareness and capacity for eco-business and eco-development among
partners and throughout the business community;
• Implement collaborative green business projects and programs that create triplebottom-line benefits for all involved; and,
• Build municipal capacity and support for eco-economic development on the region’s
employment lands.
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Principles

Throughout the implementation of the Strategy, the following six principles will guide
the partners’ actions and behaviour:
•

PARTNERSHIP
The Peel Climate Change Strategy is a collaborative partnership among the
Region of Peel, City of Brampton, City of Mississauga, Town of Caledon, Credit
Valley Conservation and the Toronto and Region Conservation Authority (the
partners). The partners also recognize the need for, and value of, partnerships
with residents, businesses, stakeholders, community groups, non-profit
organizations, institutions, other levels of government, schools and schoolboards,
professional and scientific groups.

•

LEADERSHIP
The partners will be innovative, will lead by example, and will advocate
environmental sustainability within and beyond the community. Applicable best
mitigation and adaptation practices from around the globe will guide their
operations and shape their policies and plans in the right direction.

•

INTEGRATION
The partners will integrate cultural, social, economic and environmental
sustainability initiatives into strategic planning, capital and operational decision
making.

•

SYNERGY
The partners will meet sustainable goals and greenhouse gas reduction targets
by seeking synergies among environmental, social, cultural and economic
imperatives. The partners will also consider the direct and indirect costs of their
actions and inactions.

•

ACCOUNTABILITY
The partners will continue to be open in their decision making and will monitor,
evaluate and report their climate change actions and inactions.

•

STEWARDSHIP
The partners will inform, educate, engage and participate with the community to
protect, conserve and enhance public health, natural heritage and built
environment.
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City of Brampton – Sustainable Community and Natural Heritage System
Planning
The Mount Pleasant Secondary Plan represents a new era in sustainable community
and natural heritage system planning, a model approach for the Greater Toronto
Area’s greenfield areas. This community has been planned and designed by the City
of Brampton and its partners to build a healthy and balanced, complete urban
community that:
• Creates a 17% Natural Heritage System (148ha) from 6% natural cover (70ha)
through the protection, restoration and enhancement of the area’s natural
features;
• Creates an integrated Natural Heritage system supported by green technologies
(landscape, energy and water management) in built areas, including an urban
forest canopy approach, that provides for habitat integration and functional
enhancement, strategic riparian linkages, and strong local and regional upland
linkages between separate watersheds (Etobicoke Creek to Fletcher’s Creek and
the Credit River);
• Delivers a Transit Oriented Community that integrates the needs of transit
users, pedestrians, cyclists and motorists that builds on the Mount Pleasant
Village Mobility Hub (developed through federal and provincial Infrastructure
Stimulus Funding and contributing development monies);
• Develops a sustainable community fabric that involves mixed use nodes, transit
spines, multi-use modal collector roads, increased densities, live/work units and
superior urban design standards; and
• Exceeds the Provincial Growth Plan density targets of 50 persons per hectare
(population and employment).

18 | P a g e

Peel Climate Change Strategy

June 20, 2011

The Mount Pleasant Secondary Plan,
City of Brampton
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3.3

Goals

Through this Strategy, the partners collectively commit to address the following six
goals:
1. PROACTIVE AND RESPONSIVE PLANNING AND LEADERSHIP:
Effectively address climate change impacts on our communities, infrastructure,
economy and natural heritage through existing and future plans, policies,
procedures, technologies and education programs.
2. ACTIONS TO REDUCE GREENHOUSE GAS EMISSIONS (MITIGATION):
Peel is committed to become a leader in climate change mitigation. By 2050, reduce
partners’ corporate and community net emissions by 80% below 1990 levels9
through a range of mitigation and carbon sequestration actions. Progress will be
tracked via a greenhouse gas monitoring program.
3. TARGETED AND PROACTIVE ADAPTATION ACTIONS:
Improve Peel’s resilience to the local impacts of climate change with a focus on
elements of our communities, infrastructure, and natural heritage that are
considered most at risk as determined from the Vulnerability Risk Assessment
conducted under Action 1.1.
4. MAKING THE SHIFT TO A GREEN ECONOMY:
Build on and support the numerous green economic initiatives underway by the
partners and the community.
5. INCREASING AWARENESS AND LEVEL OF ENGAGEMENT THROUGHOUT
PEEL:
Increase community awareness and level of engagement about climate change.
Support local actions that can be taken to reduce GHG emissions and improve our
ability to adapt to and mitigate climate change.
6. ONGOING RESEARCH AND ADAPTIVE RISK MANAGEMENT:
Continue to expand our understanding of emerging climate change strategies,
science and technologies for GHG reduction and climate adaptation so that the Peel
Climate Change Strategy is current.

20 | P a g e

3.4

Legend – Focus Areas:

Actions

Built Form and Infrastructure
A series of actions, to be initiated over the next five years, are outlined below.

C

Communities
Each action is associated with a goal and includes a suggested timeframe for initiation, an
indication of the focus area, and lead(s) and support(s) to implement the action.

Natural Heritage

O

Other
Overarching

All

Legend – Timeframes:
Ongoing
Short Term:
Initiate within 1 to 2 years
Medium Term:
Initiate within 2-5 years

1.

1.1

O
ST

MT
PROACTIVE AND RESPONSIVE PLANNING AND LEADERSHIP:
Effectively address climate change impacts on our communities, infrastructure, economy and natural heritage through
existing and future plans, policies, procedures, technologies and education programs.
Complete a vulnerability risk assessment of all
infrastructure, of the community (such as
assessment of human health impacts) and of
natural heritage.
•
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A scientific assessment of the highest risks (relating
to changes in temperature, precipitation and extreme
weather events) and the most vulnerable areas

All
ST

Region of Peel
to lead

Area Municipalities
and Conservation
Authorities to
support

requiring action.
This action will help the partners better understand
local risks and vulnerabilities and assist them to
prioritize their actions.
• These types of assessments have been completed for
other communities (such as a vulnerability
assessment of water resources at Portage La Prairie
in Winnipeg, Manitoba; and a vulnerability
assessment of roads and associated structures at the
City of Greater Sudbury, Ontario), and the TRCA and
CVC have also completed vulnerability assessments
for local watershed management-related risks.
• There may be opportunities to apply the Public
Infrastructure Engineering Vulnerability Committee
(PIEVC) Protocol or results of pilot studies already
completed for infrastructure assessment.
• Under the community component of the assessment,
the human health impacts and vulnerabilities will be
examined.
As municipal official plans, by-laws and policies
(including Water Quality Plans, Stormwater
Management
Plans
and
Infrastructure
Maintenance Plans) are updated on a regular
cycle, ensure that they reflect climate change
adaptation considerations targeted to reduce
vulnerabilities to the projected impacts and
achieve GHG reductions. The types of issues that
should be considered during the updates include:
• Plan for infrastructure upgrades (e.g. burial of
transmission lines).
• Improve connectivity and enhance natural systems.
• Understand the implications of increased risks of
•

1.2
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All

ST

Area
Municipalities to
lead

Region of Peel and
Area Municipalities
to support

•

•
•
•

•
•

1.3

flooding in some areas and drought conditions in
others.
Understand the climate change effects on
infrastructure, and the natural environment brought
about by frequent heat waves, intense storms, soil
erosion.
Manage rainwater at source and opportunities for
using rainfall as resource.
Establish public health policies which are sensitive to
extreme weather events.
Create sustainable community designs, development
patterns and forms that reduce energy consumption
and GHG emissions (e.g. reduce personal vehicle
use, support public transportation, etc.).
Establish guidelines to promote sustainable
infrastructure such as district energy systems, wastewater cascades, utility islands.
Develop renewable energy plans and a variety of
other mitigation considerations.

Build on existing decision making tools and
strategies so that climate change mitigation and
adaptation activities can continue in the spirit of
collaboration. The decision making tool should identify
how climate change will have an impact on the
environment, on public health and on reducing GHG
emissions. The tool will need to be customized for each
partner. Impacts arising from climate change may
include considerations such as supply chain disruptions;
changes in regulation that might affect day-to-day
business operations and costs; and financial costs of
increased insurance, heating and/or cooling.
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All

MT

Region of Peel to
lead

Area Municipalities
and Conservation
Authorities to
support

1.4

1.5

1.6

Work with other jurisdictions to urge more
stringent provincial action on the redevelopment
of Ontario’s Building Code.
An update to the
Building Code should incorporate GHG mitigation
measures into buildings (including energy efficiency,
water conservation and the use of small-scale
renewable), and should take into account increased risks
of flooding, heat waves, intense storms, wind speed and
other climate change effects.

Build on and update strategic plans and
initiatives, policies, guidelines and standards
related to land use and urban design to achieve
sustainable, compact, complete communities to
adapt to and mitigate climate change.
Address water, natural heritage and land
management issues related to climate change
through integrated watershed management.

All partners to
share equal
responsibility
ST

All

Area
Municipalities to
lead

Region of Peel and
Conservation
Authorities to
support

Region of Peel
and Conservation
Authorities to colead

Area Municipalities
to support

Region of Peel
and Conservation
Authorities to colead

Area Municipalities
to support

ST

MT
1.7

Work with other jurisdictions to develop
agricultural strategies in response to changes in
weather and other potential climate change
impacts. Types of impacts directly affecting agriculture
that should be considered include drought, invasive
species, changes in biodiversity, altered timing of
seasons and extreme weather events (e.g. flooding).
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MT

1.8

1.9

Review key or applicable public health programs
and policies using a climate change lens. This
action will enhance the capacity of Peel Public Health to
respond to health risks related to climate change and,
where necessary, expand that capacity.

Enhance emergency management (which includes
mitigation, response, preparedness and recovery)
to adapt to climate change considerations. As part
of update, consider multilingual communication
protocols, business continuity plans, and a municipal
protocol that states the potential resources needed by
another municipality in the form of a Memorandum of
Understanding with appropriate sign offs.

1.10 Encourage the Province of Ontario to provide
financial support to implement the adaptation
actions in “Climate Ready: Ontario’s Adaptation
Strategy and Action Plan”, which is based on
recommendations presented in the Report of the
Expert Panel on Climate Change Adaptation,
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Region of Peel to
lead

Area Municipalities
and Conservation
Authorities to
support

Region of Peel
and Area
Municipalities to
each update their
respective plans.

Conservation
Authorities to
provide support to
municipalities on
emergency
management plans
with respect to
flooding – will also
update respective
flood forecasting
and warning
systems per
provincial policy.
Area Municipalities
and Conservation
Authorities to
support

MT

ST

Region of Peel to
lead

ST

entitled “Adapting to Climate Change in Ontario”,
2009. This action acknowledges the pivotal role of
provincial guidance and support for municipal climate
change planning for adaptation.
Region of Peel to
lead

1.11 Undertake a cost-benefit analysis of climate
change adaptation and mitigation actions and
inactions in the geographic region of Peel.
MT
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Area Municipalities
and Conservation
Authorities to
support

2.

2.1

ACTIONS TO REDUCE GREENHOUSE GAS EMISSIONS (MITIGATION):
Peel is committed to become a leader in climate change mitigation. By 2050, reduce the partners’ corporate and
community net emissions by 80% below 1990 levels10 through a range of mitigation and carbon sequestration actions.
Progress will be tracked via a greenhouse gas monitoring program.
Create a common understanding of actual and
forecasted GHG emissions within Peel and at the
partners’ facilities by developing a series of
corporate and community inventories by 2012.
Recommendations include:
• Prepare a joint community GHG inventory for the
cities of Brampton, Mississauga, Town of Caledon
(using the updated community GHG inventory from
Caledon’s Community Action Plan) using the ICLEI
Emissions Analysis Protocol, and common sets of
assumptions, including a common base year. This
consistent approach will allow for easy comparisons.
• Prepare corporate GHG inventories for the Region of
Peel, the cities of Brampton, Mississauga, the Town of
Caledon, CVC and TRCA using a common base year as
agreed upon by the partners.
• Prepare business as usual, conservative and optimistic
forecasts for GHG emissions levels taking into account
key variant factors such as population growth and
increases in industry, commerce, transport etc., using
a common set of assumptions.
• Forecast the potential GHG reductions which would be
obtained by the target date if the existing programs
operate for that time period, building in any known
changes to programs or other relevant parameters.
Consider consistency with neighbouring jurisdictions
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All
ST

Region of Peel to
lead

Area Municipalities to
support

2.2

2.3

and Ontario, if possible.
Assess existing monitoring systems or tools that
correspond with the partners’ ongoing GHG
reduction programs. The partners will work together
to establish a common framework for GHG monitoring
that builds on their common strengths and establishes a
set of consistent principles, while still allowing each
partner to tailor their response to their specific needs.
The mitigation planning process will acknowledge the
unique circumstances of Peel as a region experiencing
substantial residential and commercial growth. Steps may
include:
• Analyze the monitoring data already obtained for
current programs and determine whether it is
adequate for determining GHG emissions reduction
and cost effectiveness of the investments
• Identify any shortfalls in the existing monitoring
strategies and programs which do not have a
complementary monitoring program in place
• Develop and implement strategies to monitor and
report on these programs for determining GHG
emissions reduction and cost effectiveness of the
investments

Build on and identify a series of progressive and
cost-effective actions (such as corporate and
community action plans, green development
standards, etc.) using a strategic analysis to
achieve the emissions reduction target.
• Develop a standard method, to be used by all
partners, to assess the potential of new or extended
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All

Region of Peel to
lead

Area Municipalities
and Conservation
Authorities to support

Area Municipalities/
Region of Peel to
lead where
appropriate

Conservation
Authorities to support

ST

All
MT

mitigation programs. Examples include community

2.4

2.5

action plans to reduce GHG emissions.
• For each of the targets, review the forecast against
the target reduction. If there is a shortfall then select
new programs using the standard method.
• Continue to monitor all programs and overall progress
against corporate and community targets and reassess the corporate and community inventories.
• Market current and upcoming incentive programs to
Peel’s residents and businesses, such as eco-roof
installation programs and low flow toilets.
• Explore partnerships, build on existing programs (such
as the Pearson Eco-Business Zone for the Industrial,
Commercial and Institutional sector) and take
advantage of incentives to reduce GHG emissions.
Continue to preserve existing trees and expand
tree planting and related naturalization programs.
Develop estimates of their potential long term
benefits in countering the effects of ongoing GHG
emissions through carbon sequestration.

Support the development and implementation of
partners' new and ongoing sustainable
transportation initiatives. These initiatives include,
but are not limited to: Peel's Active Transportation Plan,
5-Year Transportation Demand Management (TDB)
Workplan and Goods Movement Task Force; Brampton's
Transportation and Transit Master Plan, Mississauga's
Living Green Masterplan, and Caledon's Community
Action Plan.
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All

Conservation
Authorities to lead

Region of Peel and
Area Municipalities to
support

Area Municipalities/
Region of Peel to
lead where
appropriate

Conservation
Authorities to support

MT

All

O

2.6

Building on existing policies and programs,
implement additional strategies to minimize waste
generation and maximize resource recovery,
including energy recovery.

Region of Peel to
lead

Area Municipalities
and Conservation
Authorities to support

Area Municipalities to
lead

Region of Peel and
Conservation
Authorities to support

ST
2.7

Seek opportunities to show leadership through
developing green development standards for all
partners’ corporate facilities and seek out
opportunities to participate in community
greening programs. Consider building on existing
programs such as the Pearson Eco-Business Zone Green
Parking Lot Program, Town of Caledon’s Green
Development Program, City of Mississauga’s Green
Development Standards, various green building rating
systems such as Leadership in Energy and Environmental
Design (LEED) and Green Globe, and on energy star
programs.

30 | P a g e

ST

3.

3.1

TARGETED AND PROACTIVE ADAPTATION ACTIONS:
Improve Peel’s resilience to the local impacts of climate change with a specific focus on elements of our communities,
infrastructure, and natural heritage considered most at risk, as determined from the Vulnerability Risk Assessment
conducted under action 1.1.
Undertake
specific
initiatives,
such
as
implementing best practices related to urban
forestry, which are intended to maintain and
restore natural habitats, as well as trees and
naturalized spaces within the urban system. These
initiatives could include:
• Restore riparian and/or floodplain vegetation and
table lands identified in TRCA’s Terrestrial Natural
Heritage Strategy (TNHS) and CVC’s Terrestrial
Ecosystem Enhancement Model (TEEM) and acquire
lands as required.
• Consider dam removal along Peel’s waterways to
protect the cold water fisheries and remove barriers
to fish migration.
• Identify wetland ecosystems for protection with dykes
and with pumping.
• Develop local recovery plans for species at risk
considered vulnerable to climate change.
• Reduce shoreline hardening to allow wetland
vegetation to adapt to climate change.
• Ensure municipal tree and property standards by-laws
prevent the removal of healthy trees and support
naturalization initiatives on both private and publicly
owned lands.
• Increase levels of tree diversity (genetic, species, and
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Co-led by
Conservation
Authorities and Area
Municipalities
O

Region of Peel to
support

•
•
•
•
•

•

3.2

age-class).
Avoid planting species known to be susceptible to lifethreatening pests (such as Emerald Ash Borer) already
documented or very likely to occur in Peel.
Select hardy native species that are drought tolerant
Select native species that are currently at the northern
limit of their range.
Monitor the urban forest resource (using programs
such as UFORE – Urban Forest Effects Model) in order
to facilitate adaptive risk management.
Explore research partnerships with local academic
institutions to evaluate the survival of certain tree and
shrub species under controlled conditions to guide
species selection.
Implement recommendations from the Peel Urban
Forest Strategy that is being developed by TRCA for
the partners.

Explore the creation of a regional forest
management program for landowners. This action
implements proposed Regional Official Plan policy 2.6.2.8
(Regional Official Plan Amendment 21B).

Region of Peel to
lead

Area Municipalities
and Conservation
Authorities to support

Area Municipalities to
lead

Region of Peel and
Conservation
Authorities to support

MT
3.3

Develop a near urban food production strategy to
identify areas for local food production to help
address food security and support small scale local
food production, such as those listed in the Grown
in Peel Guide, in urban and rural areas of Peel.

32 | P a g e

ST

3.4

3.5

Redesign and retrofit water collection and
conveyance infrastructure and systems to reduce
vulnerabilities due to climate change. The
adaptation measures could include:
• Modify older infrastructure during replacement and
renewal (major and minor drainage system,
stormwater management systems that are vulnerable
to urban flooding, etc.).
• Adopt measures to reduce vulnerability of sanitary
sewer systems to flooding events (downspout
disconnection, installation of basement check valves,
identification of cross-connections etc.).
• Setup more frequent inspections and cleaning of
stormwater management systems to allow flows to
full capacity in case of an extreme event.
• Implement runoff reduction practices such as source
and conveyance facilities that capture and reuse
rainfall.

Co-led by Region of
Peel and Area
Municipalities

Conservation
Authorities to support

Co-led by Region of
Peel and
Conservation
Authorities

Area Municipalities to
support

Co-led by Region of
Peel and
Conservation
Authorities

Area Municipalities to
support

MT

Work with the farming community to better
understand and address climate change impacts,
e.g. use of best management practices to reduce
soil erosion and the need for chemical fertilizers.
O

3.6

Building on existing programs, implement
additional
water
quality
and water
and
wastewater
conservation
strategies
and
incentives. Examples of the types of potential actions
include eliminating water dependent landscaping on the
partners’ properties and supporting drought resistant
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ST

landscaping on other public, commercial and residential
properties through existing programs, such as the Water
Smart Peel program.
3.7

3.8

Develop and enhance programs to alleviate public
health vulnerabilities. These may include:
• Expand access to cooling shelters and water fountains
to combat heat waves at publicly accessible places.
• Review health related emergency protocols in light of
climate change impacts.
Enhance pavement design to prevent buckling due
to intense heat events (e.g. use new designs such
as mesh joints during pavement re-construction or
repair).
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Co-led by Region of
Peel and Area
Municipalities

Conservation
Authorities to support

Co-led by Region of
Peel and Area
Municipalities

Conservation
Authorities to support

ST

MT

4.

4.1

4.2

MAKING THE SHIFT TO A GREEN ECONOMY:
Build on and support the numerous green economic initiatives underway by partners and the community.
Work in partnership to develop guidance for a
corporate sustainable procurement strategy to
improve quality of products to minimize waste.
The strategy will build in the opportunity for
customization by each of the partners.
This
guidance can build on the work already undertaken by
the Region, TRCA and CVC (e.g. use of recycled
materials/products, new specifications for signage and
building materials that are more resistant to extreme
temperatures).
In
addition,
encourage
green
procurement
for
local
businesses.
Ongoing
opportunities to build upon include: the Clinton Climate
Initiative Green Purchasing Alliance, a database under
development by the TRCA, the Greater Toronto Civic
Action Alliance, a Green Procurement Program being
developed for Peel Business through Partners in Project
Green: A Pearson Eco-Business Zone, and identify
emerging economic opportunities from updated
provincial legislation (Provincial Policy Statement,
Ontario Building Code, Ontario Water Opportunities
Act).
Develop a Corporate Climate Change Business
Planning Tool Kit. This program will help members of
the business community prepare their own climate
change strategies and business continuity plans. The
program could be expanded to include an
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MT

MT

Region of Peel to
lead (specifically a
joint procurement
group similar to
Greenlands
Securement
Program. Clean Air
Council is an existing
opportunity)

Area Municipalities
and Conservation
Authorities to support

Conservation
Authorities to lead

Region of Peel and
Area Municipalities to
support

incentives/awards program for the implementation of
the plans (e.g., incentives for voluntary GHG emissions
reductions by corporations and the development of a
sustainable packaging calculator).
4.3

4.4

Explore opportunities for developing additional
eco-business parks in Peel and the use of
incentives for green innovation in collaboration
with industry. This action can build upon the results
of the Partners in Project Green that is working to
develop an 'eco-business zone' around Toronto Pearson
Airport’s employment lands.
Prepare a joint feasibility study to determine
how to optimize the use of alternative energy
sources through community energy planning and
through pilots in district energy in Peel. This
study might examine district energy schemes and other
projects for residential/commercial sectors with the
overall intent of reducing GHG emissions and of
creating local, sustainable sources of energy (such as
Smart Grid opportunities through the Green Energy
Act).
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Conservation
Authorities and Area
Municipalities to colead

Region of Peel to
support

Co-led by Region of
Peel and Area
Municipalities

Conservation
Authorities to support

ST

ST

5.

5.1

5.2

INCREASING AWARENESS AND LEVEL OF ENGAGEMENT THROUGHOUT PEEL:
Increase community awareness and level of engagement about climate change. Support local actions that can be
taken to reduce GHG emissions and improve our ability to adapt and mitigate climate change.
Develop a Peel-wide communications strategy to
inform and engage staff and elected officials.
Common messages to be communicated may include:
the reality of climate change; the urgent need for
informed decision-making and action; and, the
opportunities for local actions in all sectors to make a
difference. This information should be customized to
reflect partners’ specific needs.
Develop a Peel-wide communications strategy to
inform and engage members of the public, such
as youth, young adults and businesses. Common
messages to be communicated may include: the reality
of climate change; ways to reduce GHG emissions; ways
to reduce our vulnerability to a changing climate; ways
to reduce climate-related health risks; the urgent need
for informed decision-making and action; and the
opportunities for local actions in all sectors to make a
difference. This information should be customized to
reflect partners’ specific needs. This action should also
build upon partners’ existing networks of businesses and
communities and the Life is Better in Peel education and
awareness campaign.
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Region of Peel to
lead

Area Municipalities
and Conservation
Authorities to
support

Region of Peel to
lead

Area Municipalities
and Conservaion
Authorities to
support

ST

MT

5.3

Region of Peel to
lead

Work with partners to increase community
awareness and level of engagement about climate
change impacts.
ST

5.4

Co-led by Region of
Peel and Area
Municipalities

Build capacity and support the development of
community-led climate change adaptation and
mitigation initiatives.
MT
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Area Municipalities
and Conservation
Authorities to
support
Conservation
Authorities to
support

6.

6.1

6.2

ONGOING RESEARCH AND ADAPTIVE RISK MANAGEMENT:
Continue to expand our understanding of emerging climate change strategies, science and technologies for GHG
reduction and climate adaptation so that the Peel Climate Change Strategy remains current.
Enhance local climate modelling and monitoring
capabilities. Specific steps may include:
1. Design and implement a weather and climate
monitoring network for the Region of Peel to track
ongoing changes in the region. Identify and reduce
risks, and work with other jurisdictions, key agencies
and organizations such as Environment Canada, to
install and maintain more meteorological monitoring
stations. The current lack of stations will make it very
difficult to track the changes in climate that are
occurring in the Region and to validate the future
climate assumption.
2. Create and support an Ontario Regional Climate
Modelling Consortium, as currently being initiated by
the TRCA, to develop more detailed and accurate
climate projections for the Region of Peel and other
areas.
3. Implement an Air Quality Monitoring and Modelling
Program for criteria air contaminants to track changes
in air quality associated with climate change.
Model and monitor the impacts of changes to
precipitation on groundwater recharge and flood
risk. Tools and modelling approaches for groundwater
recharge and flood risk assessment have improved
significantly over the past decade, and the improved
accuracy and detail that these provide will be extremely
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All
ST

1.Region of Peel to
lead
2.Area Municipalities to
lead
3.Region of Peel to
lead

1. Conservation
Authorities to
support; Area
Municipalities to
support rain gauge
network.
2. Region of Peel to
support
3. Conservation
Authorities and
Area Municipalities
to support

Conservation
Authorities to lead

MT

Region of Peel and
Area Municipalities
to support

6.3

important for the protection of people and property from
flooding if climate change results in more frequent and
intense rainfall events. It may also be necessary to
update planning policies in floodplains to anticipate higher
incidence of flooding in the future. This action builds
upon ongoing work by TRCA and CVC.
Continue and expand on monitoring of key
terrestrial and aquatic species and habitats. This will
build on ongoing monitoring currently undertaken by CVC
and TRCA in order to track the impact of climate change
on our natural ecosystems.
• This action may include an expansion of the Regional
Monitoring Program (RMN) to assess spatial and
temporal changes to terrestrial and aquatic systems.
• Key indicators may include: riverine/creek water quality
and the status of associated riparian areas (particularly
in locations directly influenced by high volumes of
stormwater or discharges from wastewater treatment
plants, and combined sewer outflows); coastal wetlands
and shorelines; aquatic and terrestrial invasive species.
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Conservation
Authorities to lead

O

Region of Peel and
Area Municipalities
to support

6.4

Undertake targeted research projects in support of
building local knowledge about responses to
climate
change
by
engaging
local
universities/colleges. Examples of research projects
include other design and engineering measures needed to
mitigate
stormwater
management,
economic
incentives/disincentives of climate change, climate change
refugee study, best practices on successful communitybased climate change initiatives, economic policies that
influence behaviours, assisted migration of selected plant
species, target research on impacts and barriers to
sustainable practices at the community level, etc. With
support from Region of Peel, an Ontario-wide climate
research network is being developed through the Regional
Modelling Consortium linking researchers to government
decision makers.

41 | P a g e

All
O

Conservation
Authorities to lead
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3.5

Priority Setting and Considerations for Future Action

This Climate Change Strategy includes a series of actions for initiation within the next
five years. The partners recognize that the first phase of implementation will need to
include a series of actions that can be quickly implemented and the establishment of
foundational research and planning pieces to set the stage for future action.

A Three-Phased Transitional Approach to Climate Change

2011
2015
2020
2025
I
I
I
I
Quick
starts
Setting the
foundation for
longer term
actions
Actions aimed at longer term

2030
I

2035
I

2040
I

2045
I

2050
I
New Business as Usual

Figure 4.
Planning11

Considerations for future, longer term action by the partners include, but are not limited
to:
• Continuing and expanding education and outreach programs about climate
change and energy use;
• Actively soliciting partnerships with various organizations and groups in the
community to implement various actions at the local level;
• Revising priority actions based on the outcome of the vulnerability
assessment;
• Monitoring progress against targets and other relevant factors such as cost
savings on a continual basis and provide stakeholders with regular reports;
• Developing an “adaptive risk management” tool that facilitates the
adjustment of actions based on successes;
• Undertaking revised corporate and community inventories and revise targets
as necessary based on the results; and
• Continuing to integrate community and business partners in the
implementation of the Strategy.
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4.

Our Commitment to Implementation

The six partners commit to the goals and actions described in this document and to the
ongoing monitoring of their progress during the implementation of the Peel Climate
Change Strategy. This will allow us access to the results and impacts of the actions we
have taken.
The partners propose to develop a rigorous monitoring framework – to monitor the
execution of the actions and adjust priorities in response to changes in climate science;
in this way, the Strategy will become a living document – reflective of new priorities as
they emerge.
The partners will establish an Implementation Monitoring Group with staff-level
appointees from each organization. The group will meet and develop a terms of
reference, clearly establish roles and responsibilities, establish a facilitator/chair, and
work with the partners to establish an agreed-upon set of priorities for the first year of
implementation, and each year thereafter. The group will establish frequency of
meetings (likely quarterly, or as needed).
Each organization’s representative on the group will act as an internal liaison to their
partner organization – ensuring consistent messaging about the Strategy and working
to engage other staff members and Council/Board members in the implementation
process.
In addition, each of the partner organizations will commit to developing annual action
plans for their organizations. These organizational action plans will follow a consistent
template and will include a series of commitments related to the Strategy.
The group will monitor and report on the progress of the actions. A Climate Change
Action Progress Report will be developed that can be shared with their
Councils/Boards, staff and the public-at-large.
As climate science evolves, and/or as conditions change in Peel, the Implementation
Monitoring Group will have the authority and responsibility to adjust the actions
associated with the Strategy on an annual basis. This system for continual renewal
will ensure that the Strategy is nimble and flexible as time passes and priorities change.
The partners will respond to the results of the monitoring program with the modification
of the Climate Change Strategy. Over the longer term, the vision, mission and goals
established for the Strategy will likely remain consistent. The Climate Change Strategy

43 | P a g e

will be renewed on a five year cycle, with an eye to revising the climate science and reassessing the targets and actions. This will ensure that the partners are aligning
themselves with a phased approach.
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Appendix I: Climate Change – A Short Backgrounder
What is climate change?
The term climate change refers to a
statistically significant variation in the climate
of a specific location, region, or of the entire
planet persisting for an extended period of
time. Climate change may be caused by a
variety
of
factors
including
natural
processes; however, the current period of
climate change has been shown by an
overwhelming majority of scientific evidence
to be caused by human factors (Figure 1), as
proclaimed by the Intergovernmental Panel
on Climate Change (IPCC).

Figure 1.
An illustration of the rapid increase in
temperature in the Northern Hemisphere at the end of the
20th century. This is a strong indication of the occurrence
of climate change. Extracted from the IPCC Third
Assessment Report (2001).

The IPCC is “the leading international body
for the assessment of climate change. It was
established
by
the
United
Nations
Environment Programme (UNEP) and the World Meteorological Organization (WMO).”
The IPCC includes thousands of scientists from around the world working “to provide
the world with a clear scientific view on the current state of knowledge in climate
change and its potential environmental and socio-economic impacts.”
What is the greenhouse effect?

The greenhouse effect refers to the role of our atmosphere in insulating the planet from
heat loss. Sunlight enters our atmosphere and a portion of it is absorbed by the earth’s
surface (Figure 2). A large amount of the sun’s energy is reflected back off of the
earth’s surface as thermal infrared radiation and travels towards the atmosphere. At
this point, greenhouse gases (water vapour, carbon dioxide (CO2), methane (CH4)and
nitrous oxide (N2O)) in the atmosphere trap the thermal radiation and reflect it back
towards the earth’s surface; acting as a blanket and keeping the earth warm.
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Under normal conditions,
where the atmosphere
contains
naturally
occurring concentrations
of greenhouse gases,
this effect keeps the
average
global
temperature at 14oC
instead of a much less
comfortable -19oC – our
predicted average global
temperature in absence
Figure 2. A graphic illustration of the greenhouse effect. Naturally occurring
of the greenhouse gas greenhouse gases in the atmosphere insulate the planet from heat loss.
effect.
Unfortunately, Enhancing the greenhouse effect results in an increase in global temperatures.
increasing concentrations (Environment Canada, 2007)
of these gases in our atmosphere are contributing to an increase in average global
temperatures, which is a leading cause of climate change.
How do humans contribute to climate change?
Humans contribute to climate change by artificially increasing the levels of greenhouse
gas occurring in our atmosphere. Burning fossil fuels such as natural gas, gasoline and
coal releases a large amount of carbon dioxide, methane and nitrous oxide into the
atmosphere where it collects. This effectively thickens the insulating blanket around the
earth and traps a higher percentage of the thermal infrared radiation reflecting off the
earth’s surface, increasing average global temperatures.

Figure 3. The interaction between human
generated carbon emissions, atmospheric
carbon dioxide content and average global
temperatures (ACIA, 2004).
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We have released so much carbon into the atmosphere through burning of fossil fuels
and deforestation that it now contains 32 percent more carbon dioxide than it did at the
beginning of the 20th century.
Figure 3 clearly illustrates the phenomenon just described. As carbon emissions from
human activities increase (represented by the yellow line in the foreground),
atmospheric carbon dioxide concentration (represented by the brown line) increases
proportionally. This has the undesired result of increasing average global temperatures,
illustrated by the red line in the back layer of the figure.
It is important to understand that while burning of fossil fuels is the most common
source of greenhouse gas release by humans, there are a number of other greenhouse
gases (including methane and nitrous oxide) released through a variety of human
activities. For this reason, the release of any of these gases is collectively referred to as
Greenhouse Gas (GHG) Emissions.
Why is it important for communities to address climate change?
The impacts of climate change have the potential to be unpredictable and far reaching.
It is difficult to determine to what extent specific areas will be affected, but it is known
that all regions will experience some shift in climate. A series of potential impacts for
southern Ontario are listed in Appendix III, by sector. These impacts may result in
declining availability of water supplies or damage to infrastructure due to severe
storms. Because of the unpredictable nature of these effects it is important to take
steps to reduce greenhouse gas emissions now, in hopes of reducing the impact of
climate change in the future.
Communities can play a significant role in combating climate change through emissions
reduction. An estimate by the Federation of Canadian Municipalities showed that almost
half of the greenhouse gas emissions in Canada are either directly or indirectly
controlled by the actions of municipal governments. Taking steps to reduce emissions
and preparing to adapt to impacts will help communities improve their resiliency to
climate change.
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How will GHG emissions affect Canada’s climate?

Figure 4. This figure shows Canada’s GHG emissions between 1990-2008. Source: National Inventory Report (1990-2008),
Environment Canada

According to the National Inventory Report from Environment Canada, atmospheric
concentrations of GHGs have grown significantly since pre-industrial times. Since 1750,
the concentration of atmospheric carbon dioxide (CO2) has increased by 38%; of
methane (CH4) by 157%; and of nitrous oxide (N2O) by 19% (WMO 2009). In fact,
between 1990 to 2008, Canada’s GHG emissions have increased from 592 Mt Co2e to
734 Mt C02e (Figure 4). These trends can be largely attributed to fossil fuel use
(including energy supply, transportation, residential and commercial buildings and
industrial use) and land-use change, including the permanent loss of forest cover.

IPCC notes that as result of greenhouse effect, the impacts of climate change will vary
regionally. In general, temperatures and sea levels are expected to rise and the
frequency of extreme weather events is expected to increase. In some regions, the
impacts could be devastating, while other regions could benefit from climate change.
The impacts will depend on the form and magnitude of the change and, in the case of
adverse effects, the ability of natural and human systems to adapt to the changes. In
Canada, the impact of climate change may be felt in extreme weather events, the
reduction of fresh water resources, increased risk and severity of forest fires and pest
infestations, a reduction in arctic ice and an acceleration of glacial melting.
Canada’s national average temperature for 2008 was 0.7°C above normal. Annual
temperatures in Canada have remained above or close to normal since 1993, with a
warming trend of 1.3°C over the last 61 years.
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What are the potential economic risks and opportunities associated with a
changing climate?
In the last twenty years, Canada has experienced devastating monetary losses from
natural disasters as a result of global warming temperatures. Canada had its first billion
dollar disaster in 1996, beginning with the Saguenay flood. Other disasters, such as the
Calgary hailstorms in the 1990s cost the city a total of $200 million; the 1998 eastern
Ontario ice-storm cost Canada a total of $5.4 billion; and lastly the 2005 Southern
Ontario thunderstorms cost the Province a total of $200 million (Environment Canada,
2010).
Economic risks of climate change
Cost of GHG Mitigation
In 2006, economist Sir Nicholas Stern published an economic report for the British
government on climate change. The report examines the economics of stabilizing
greenhouse gases in the atmosphere. Stern and his team propose an annual cost of
achieving greenhouse stabilization between 500 and 550pm CO2e to be about 1% to
2% of global gross domestic product (GDP). However, under a business as usual (BAU)
approach climate change could cost the world at least 5% of GDP each year, a fifth of
the world’s wealth. In a worst-case scenario costs could increase up to 20% of global
GDP. In addition, the cost of carbon emission is estimated to be $85 a tonne under a
BAU scenario, and $25 a tonne with strong mitigation actions. The recent report
released by the UN IPCC in 2007 came to similar conclusions.
The IPCC report predicts that 1.0% to 1.5% of GDP is needed per year to stabilize GHG
emissions. Under the BAU scenario costs could increase to 2% to 5% of GDP, by 2030
and 2050 respectively. The cost of carbon emission per tonne ranges from $5 to $125
(1990 US). For developing countries the costs to mitigate and adapt to climate change
are projected to be much higher (Stern Review, 2006; IPCC, 2007).
Cost of GHG Adaptation
The global cost estimates for climate change adaptation range from US$4 billion to well
over US$100 billion (Parry, et al, 2009). These numbers refer to the annual cost of
adapting to “median” climate change by 2030. The wide range of adaptation costs
presented is indicative of the lack of information available, the analytical difficulty of
defining adaptation, the uncertainty of predicting future impacts of climate change and
the challenge of quantifying such impacts (Parry et al, 2009; Adger et al, 2007).
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In regards to adaptation costs and global GDP, a series of commissioned studies
undertaken by the United Nations Framework Convention on Climate Change (UNFCCC)
in 2007 concluded that global adaptation to climate change could range between 0.05%
to 0.5% of GDP with the percentage rising over time between now and 2030. But the
authors conclude these estimates are probably under-estimates due to the reasons
mentioned above. They suggest further studies are needed to get a more “true cost”.
Economic opportunities of climate change
A shift to a low-carbon economy

Climate change risks impact negatively on world economies, but at the same time,
climate change can also present economic opportunities through the development and
deployment of cleaner, renewable technologies to reduce GHG emissions. Hence, “…it
is not just about coping with climate change but prospering through it” (NRTEE,
2010:2). The National Round Table on the Environment and Economy (NRTEE), a
government-appointed panel that reviews environmental issues from an economic
perspective, is currently conducting a series of policy research initiatives to help Canada
transition to a low-carbon economy. A low-carbon economy is the movement away
from fossil-fuel dependency for our energy needs by adopting cleaner, energy
technologies that protect the environment, make business sense, and create job
opportunities (NRTEE, 2010, IPCC, 2007; Stern Review, 2006). For example, in 2009
the U.S allocated over $90 billion in clean energy through its Economic Stimulus
Package and as a result created 52,000 clean energy jobs and another 11,000 induced
jobs throughout the economy. It is estimated that by the end of 2012, stimulus
spending in the U.S will have created an estimated 700,000 job-years (one job-year
equals one job for one year). Canada on the other hand is lagging behind in
investments toward clean energy and as such has missed out on approximately 66,000
job opportunities (Blue Green Canada, 2010). This does not include jobs lost in greener
transportation and energy efficiency.
The world is moving towards a low-carbon economy to address climate change risks
and opportunities. NRTEE further notes that in order for Canada to remain competitive
and prosperous, Canada must also step up and address climate change through a shift
to a green economy (NRTEE, 2010). Shifting the world into a low-carbon emission
future could benefit the global economy by US$2.5 trillion a year (IPCC, 2007; Stern
2006).
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How can Partners Reduce GHG Emissions?
A potential range of actions to achieve GHG reductions are outlined below. Each
partner represents a unique organization and/or community with unique needs.
Therefore, the GHG reduction actions that are selected to achieve the targets need to
be chosen carefully by each partner to ensure that they are appropriate for the context.
Some potential corporate GHG reduction actions for partners to consider include:
• Buildings related measures – these are some of the most cost effective
actions for reducing GHG emissions (Figure 2):
o Lighting efficiency upgrading, replacement, automatic switching
controls installation and implementation
o Heating pipe insulation, draft proofing, controls
o Upgrading/replacement of heating boilers and furnaces with high
efficiency alternatives
o Upgrading heating and hot water controls and recovering waste heat
(particularly applicable for swimming pools and ice rinks)
o Hot water controls, solar hot water heating
o Installation of combined heat and power where applicable
o Other
considerations
include
fleet
management,
property
management, transit, urban design, etc
•
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Suggestions for community-related actions include:
o Energy supply - undertaking a strategic analysis to identify how best to
green the energy supply in Peel; developing a Peel-wide feasibility
study for district energy schemes
o Buildings - developing a phased strategy to encourage building
retrofits in Peel’s industrial, commercial, institutional and residential
sectors.
o Green the City, expanding the “urban forest” by promoting green
roofs, urban agriculture and CO2 enriched greenhouses will sequester
and reduce GHG emissions.
o Transportation - developing a strategy building on existing measures
to target reductions in GHG emissions from the transport sector,
building neighbourhoods that support public transit and where
residents will love to walk and cycle.
o Education / stewardship - providing education regarding potential for
GHG savings and assistance/incentives available particularly with
regard to benefits from the Green Energy Act;
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Appendix II: Summary of Projected Climate Change in Southern Ontario2

Degree of
Confidence

Projected Change

Magnitude3

Increasing average temperature
Winter average temperatures
increasing more than summer
average temperatures
Increase cooling-degree
days/decrease heating degree-days

2.3 – 3 C13

Increased frequency of hot days

Generally
agreed upon

Decreased frequency of cold days
Small increase in total annual
precipitation with little change in
summer and fall season
precipitation
Increase in frequency/severity of
extreme precipitation events

2.8 – 3.1 C (winter);
2.6 – 2.5 C (summer)15

Yes16

Unknown

Yes17

No. days per year
exceeding 30 C inc. by
factor of 218
8 C inc. in coldest
annual min temp.20
4.5 – 5.8% annual inc.

Yes19
Yes21

iii

-0.1 – 1.8% summer
change22
Unknown24

Yes23

Mixed25

Shorter ice season
Warmer lake temperatures

7 – 32% reduction in
length of ski season26
Varies
3.5 – 5 C27

Yes
Unknown28

Lower lake levels

Varies29

Highly variable

Increased frequency of ice storms
Increased frequency/severity of

40±6% increase30

No31

Unknown32

No33

Unknown

Unknown34

Unknown35

(36)

Insignificant37

Mixed trends38

Unknown
Unknown40
Unknown41

Yes39
Unknown
Unknown42

Shorter snow season

Plausible but drought
uncertain
Increased frequency of damaging
wind events
Changes in air pollution levels
Reductions in number of freezethaw cycles
Increased UV levels
Uncertain
Increase in severe thunderstorms
Changes in frequency of snow falls
2

Consistent
with
Historical
Trend?12
Yes14

Unknown

This summary was derived from an extensive review of a number of resources (listed in endnotes) and represents the consulting team’s
understanding of current scientific literature.
3
Expected magnitude of change by 2050s (2041 – 2070) unless otherwise indicated
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Appendix III: Summary of Projected Impacts of Climate Change, by Sector,
in Peel
Sector

Potential Impacts

Agriculture

•

Involves farming, the
growing of local food
and the stewardship of
the rural landscape.

•
•
•
•
•
•
•
•

•
•
Built Form

•
•
•

Involves land use
planning, community
design, development,
and construction of the •
built environment and
neighbourhoods. It also •
involves maintenance of
•
existing buildings and
retrofitting.
•
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Increased pesticide use (e.g. endemic pests shift
northward)
Increased evapotranspiration rates from plants, soils and
open water surfaces
Crop yield changes due to temperature changes
New weeds, diseases and pest invasions will indirectly
impact agricultural productivity
Longer frost-free periods support invasion of pests and
disease
Possible decrease in food quality and security
Potential disruption due to interruptions to dormancy and
germination periods
Potential for increased maintenance cost of farm
structures (e.g. acute storm damage and/or flooding)
Availability of water through rain is likely to become a
critical issue (not only total amount, but also the timing
of rainfall during growing season)
Increased irrigation needs
Potential for crop and/or livestock damage due to ice,
wind or extreme precipitation resulting from floods
Increased urban water use
Higher demand for in-unit cooling
Reduction in snow removal costs (municipal savings
should be allocated to other costs associated with
climate change)
May need to rethink design features of built form to
withstand changes to temperature and precipitation
Potential for flooding in homes (i.e., basements) and
businesses
Potential for structural damage to homes and businesses
due to ice, wind and extreme precipitation
Maintenance cost of buildings may rise (e.g.
expansion/contraction with increased freeze/thaw cycles
– produces cracks in foundation/concrete structures,
flooding, etc)

Sector

Potential Impacts
•
•
•

Energy

Involves generating
electricity and
transmitting and
distributing it to users.
It also involves green
energy and
conservation
considerations.

•
•
•
•
•
•
•
•

•
•
•
•
Human Services

•
•

Refers to a broad range
of services and facilities •
provided by public, non•
profits and private
agencies. Some
planning considerations •
in this sector include
the provision and
placement of daycare
and adult care facilities,
group homes, mental
health facilities,
homeless and other
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Higher demand for community cooling centres
Higher demand for building retrofits
Potential increase in maintenance and clean up costs for
homeowners due to storm damage
Increased insurance costs for home and business owners
Rising energy prices
Increased cooling demands
Decrease in water availability for sustainable energy
options
Risk of increased brown-outs and black-outs
Transmission efficiencies are impacted in hot weather
Increased seasonal variability in energy prices
Power failure and/or disruptions due to extreme
precipitation events and storms disrupting energy
generation, transmission and delivery (locally and on a
large scale)
More flooding risks due to broken watermains and
damage to transformers
Power failure due to demand spikes
Stress on electricity generation (e.g. increased cooling
demand, coupled with decreased transmission efficiency)
Winter storms and high runoff snowmelt can result in
flooding and damage to transmission lines
Higher demand for public cooling centres
Changes in flora and fauna may impact nature based
recreation (i.e. bird watching, angling, etc.)
Potential for population growth in Peel because of
(relatively) favourable conditions
Potential for displaced people due to flooding and/or lack
of cooling capacity
Residents may be isolated and without power due to
extreme storms (e.g. ice storm 1998); others may be
displaced from homes or schools

Sector

Potential Impacts

types of shelters,
professional offices, and
human service agency
facilities.
Industrial/
Commercial/
Institutional

•
•

Involves manufacturing, •
processing and selling
goods while the
•
institutional sector
involves information
•
and learning – such as
schools.
•
•

Natural Systems

Includes the natural
environment (forests,
wetlands, wildlife, etc.)
plus human activities to
monitor, protect and
enhance the natural
environment and
educate the public on
the current and future
state of our natural
systems.

•
•
•

•

•
•
•
•
•
•
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Potential for increasingly stringent regulation of resource
use/intensity (e.g. water, electricity, fuel, etc)
Pressure to decrease water use for pollution control (e.g.
wet scrubber technology, fugitive dust mitigation, etc)
Exacerbation of air quality issues (e.g. smog chemical
reactions increase ground level ozone production with
temperature)
Low Impact Development standards to address impacts
will change operations
Potential for operational disturbances due to extreme
weather events, storms, flooding, etc. (e.g. difficulties
with transportation and/or production)
Potential increase in maintenance and clean up costs for
ICI sector due to storm damage
Lost productivity due to work disruption (e.g. school
cancellations, road closures, etc)
Indirect impacts from stress on power infrastructure
Increased insurance costs
Invasive species: potential expanded infestations where
they already occur, and potential expansions into
previously unsuitable ranges (i.e., introductions of new
invasive species)
Habitat change: loss, change or shift of species in
terrestrial and aquatic communities in response to
changes in the temperature of their environment may
result in increased stresses on ecosystems
Increased occurrence and spread of plant diseases and
pathogens
Potential for loss of species with narrower temperature
tolerances
Warming of cold water creeks and streams
Timing disruptions between predators and prey,
pollinators and plant flowering
Devaluation of ecosystem goods and services as a result
of degradation of ecosystem functions
Impacts related to anticipated change in temperature of

Sector

Potential Impacts

•
•
•

•
•

•

Public Health

Public health is the
combination of
programs, services and
policies that protect and
promote the health of
all. Public Health is
involved in the
enhancement of the
health status of the
population; reduction of
disparities in health
status among
individuals/groups
within that population;
preparation for and
response to outbreaks
and emergencies; and
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•
•
•
•
•
•

•
•

freshwater watercourses include decreased dissolved
oxygen levels, increased toxicity of some pollutants and
greater diversity and abundance of invasive species.
Decreased winter ice cover can further increase
evaporation, resulting in lower lake levels
Risk of species loss related to premature initiation of
breeding period
Examples of observed impacts: Birds have already begun
to alter the timing of their migration and nesting in North
America; and some native plants have been documented
as changing their flowering time.
Increasingly complicated interactions between ground
water and surface water
Changes in stream hydrology (e.g. decreased overall
flow in Great Lakes Basin, greater variability of flows)
related to decreased surface runoff to streams and
reduced direct inputs
Increased erosion related due to more frequent storm
events
Increased damage and mortality of trees
Higher rates of human mortality and morbidity from
increased heat
Increased risk to health and safety due to poor air
quality
Possible decrease in food quality and security
Reduction in water availability (e.g. decreased total
runoff and groundwater recharge)
Reduction in community cohesion (a sense of community
of belonging) due to isolation or changes in recreational
patterns because of increased number of heat alert days
and/or storms
Potential for climate refugees from other jurisdictions –
leading to higher demand on human services
Health effects due to:
o Increased pesticide use
o Increased occurrence of disease/pathogens (e.g.
vector borne diseases – West Nile Virus and Lime
Disease
o Increases in allergens
o Changing recreational patterns

Sector

Potential Impacts

enhancing the
sustainability of the
healthcare system.
Public Infrastructure

Involves the planning,
development and
construction of public
infrastructure – such as
roads and stormwater
management.

o Dehydration and heat exhaustion (e.g. France
heat wave of 2006)
•

•
•

•
•
•

•
•
•
Transportation

•

Involves the movement
of people and goods
and includes all types of
transportation, such as
public transit and active
transportation.

•
•
•
•

Water Resources

•

•
Involves the
management of the
•
quantity and quality of
surface water (i.e.
rivers, creeks and lakes)
•
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Increased risk to integrity and longevity of infrastructure
from increase in temperature and extreme weather
events; may need to rethink design features
Hardened surfaces lead to increased local temperatures
creating microclimate zones aka the “heat island effect”
Increased cost of infrastructure to monitor extreme
weather events and communicate response plans
(including transportation)
Require disaster management infrastructure (e.g.
temporary housing, etc.)
Potential increase in maintenance and clean up costs for
infrastructure services due to storm damage
Potential disruption in infrastructure services (sewage,
roadways, stormwater management, etc.) due to
damage from extreme weather (flooding, ice and wind)
Increased insurance costs from extreme weather events
Impacts to waste management activities (e.g., nuisance
issues associated with handling activities, etc.)
Potential to exceed the capacity of sewers and
watercourses (resulting in flooding)
Reluctance to take transit with increase disease outbreak,
extreme heat
Inability to take transit during extreme weather events
Increase of road and railroad track buckling
Decrease in transportation safety
Impact on the transportation of goods (e.g. perishable
items)- in advance of, during and after – extreme weather
events, roads and railways may be blocked
More extreme thermal effects on natural environment
(e.g. water temperature thresholds for species)
Reduction in seasonal water availability (e.g. decreased
total runoff )
Increased seasonal evapotranspiration rates from open
water surfaces, reduction in water quality as a result of
reduced water levels
Spring run-off is expected to occur earlier and be lower

Sector

Potential Impacts

and groundwater,
• Increase agricultural water demands due to a longer
growing season
including ensuring the
water supply is safe and • Increase in water flows may affect stormwater
management systems – potential need for retrofits
demands for clean
and/or low impact development (LID)
water are being met,
• Increased uncertainty with respect to changes in stream
and protecting people
hydrology – potentially beyond existing model
and property from
capabilities
flooding.
•
•
•
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Potential for overflow at wastewater treatment plants
Possibility for more extreme high contaminant
concentrations
Increased demand on water causing increased stress on
water supply and treatment, algae blooms affecting
water quality

Glossary
Adaptation – Adjustment in natural or human systems in response to actual or expected
climate stimuli and their effects, which moderates harm or exploits beneficial opportunities.
There are various types of adaptation, including anticipatory, autonomous and planned
adaptation. (From Impacts to Adaptation : Canada in a Changing Climate, 2007,
http://adaptation.nrcan.gc.ca/assess/2007/ch11/index_e.php#R)
Biodiversity - A term we use to describe the variety of life on Earth. It refers to the wide
variety of ecosystems and living organisms: animals, plants, their habitats and their genes.
(IUCN Definitions: http://cmsdata.iucn.org/downloads/en_iucn__glossary_definitions.pdf)
Climate change (For detailed explanation, refer to Appendix I of this report) - Climate
change refers to a change in the state of the climate that can be identified (e.g. by using
statistical tests) by changes in the mean and/or the variability of its properties, and that persists
for an extended period, typically decades or longer. Climate change may be due to natural
internal processes or external forcing factors, or to persistent anthropogenic changes in the
composition of the atmosphere or in land use. Note that the United Nations Framework
Convention on Climate Change (UNFCCC) defines climate change as “a change of climate which
is attributed directly or indirectly to human activity that alters the composition of the global
atmosphere and which is in addition to natural climate variability observed over comparable
time periods. ” The UNFCCC thus makes a distinction between climate change attributable to
human activities altering the atmospheric composition, and climate variability attributable to
natural causes. (From Impacts to Adaptation : Canada in a Changing Climate, 2007,
http://adaptation.nrcan.gc.ca/assess/2007/ch11/index_e.php#R)
Drought - The phenomenon that exists when precipitation is significantly below normal
recorded levels, causing serious hydrological imbalances that often adversely affect land
resources and production systems. Drought has been defined in a number of ways (e.g.
agricultural drought, meteorological drought and hydrological drought). A megadrought is a
long, drawn-out and pervasive drought, lasting much longer than normal, usually a decade or
more. (From Impacts to Adaptation : Canada in a Changing Climate, 2007,
http://adaptation.nrcan.gc.ca/assess/2007/ch11/index_e.php#R)
Greenhouse gas – Gaseous constituents of the atmosphere, both natural and anthropogenic,
that absorb and emit radiation at specific wavelengths within the spectrum of infrared radiation
emitted by the Earth ’s surface, by the atmosphere itself and by clouds. Water vapour (H2O),
carbon dioxide (CO2), nitrous oxide (N2O), methane (CH4) and ozone (O3) are the primary
greenhouse gases in the Earth’s atmosphere. In addition, there are a number of entirely
human-made greenhouse gases in the atmosphere, such as the halocarbons and other chlorineand bromine-containing substances. (From Impacts to Adaptation : Canada in a Changing
Climate, 2007, http://adaptation.nrcan.gc.ca/assess/2007/ch11/index_e.php#R)
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Groundwater Recharge – A process where surface water moves downward from the surface
to below the Earth. (IUCN Definitions:
http://cmsdata.iucn.org/downloads/en_iucn__glossary_definitions.pdf)
Intergovernmental Panel on Climate Change (IPCC) - A panel established by the World
Meteorological Organization (WMO) and the United Nations Environment Programme (UNEP) in
1988 to assess scientific, technical and socioeconomic information relevant for the
understanding of climate change, its potential impacts, and options for adaptation and
mitigation. (From Impacts to Adaptation : Canada in a Changing Climate, 2007,
http://adaptation.nrcan.gc.ca/assess/2007/ch11/index_e.php#R)
Invasive Species – This refers to a subset of introduced species or non-native species that
are rapidly expanding outside of their native range. Invasive species can alter ecological
relationships among native species and can affect ecosystem function and human health. (IUCN
Definitions: http://cmsdata.iucn.org/downloads/en_iucn__glossary_definitions.pdf)
Mitigation – Initiatives and measures to reduce the vulnerability of natural and human
systems against actual or expected climate change effects. (IPCC, 2008)
Natural Heritage
- N-- Features and areas - means features and areas, including significant wetlands,
significant coastal wetlands, fish habitat, significant woodlands south and east of the
Canadian Shield, significant valleylands south and east of the Canadian Shield,
significant habitat of endangered species and threatened species, significant wildlife
habitat, and significant areas of natural and scientific interest, which are important for
their environmental and social values as a legacy of the natural landscapes of an area.
- N-- System - means a system made up of natural heritage features and areas, linked
by natural corridors which are necessary to maintain biological and geological diversity,
natural functions, viable populations of indigenous species and ecosystems. These
systems can include lands that have been restored and areas with the potential to be
restored to a natural state. (Provincial Policy Statement, 2005)

Naturalization - The process by which an alien species becomes a (new) part of a local fauna
or fauna, reproduces and spreads without human assistance. (IUCN Definitions:
http://cmsdata.iucn.org/downloads/en_iucn__glossary_definitions.pdf)
Risk Management - A systematic approach to setting the best course of action under
uncertainty, by applying management policies, procedures and practices to the tasks of
analyzing, evaluating, controlling and communicating about risk issues. (From Impacts to
Adaptation : Canada in a Changing Climate, 2007,
http://adaptation.nrcan.gc.ca/assess/2007/ch11/index_e.php#R)
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Vulnerability - Vulnerability is the susceptibility to be harmed. Vulnerability to climate change
is the degree to which a system is susceptible to, and unable to cope with, adverse effects of
climate change, including climate variability and extremes. Vulnerability to climate change is a
function of the character, magnitude and rate of climate variation to which a system is exposed,
its sensitivity and its adaptive capacity. (From Impacts to Adaptation : Canada in a Changing
Climate, 2007, http://adaptation.nrcan.gc.ca/assess/2007/ch11/index_e.php#R)
Watershed - An area of land that feeds water to a river, draining through the landscape into
tributaries and main river channels. Also called ‘catchments’, ‘drainage basins’ or ‘river basins.’
(IUCN Definitions: http://cmsdata.iucn.org/downloads/en_iucn__glossary_definitions.pdf)
Wetland Ecosystems - Transitional areas between terrestrial and aquatic systems in which
the water table is usually at or near the surface or the land is covered by shallow water. Under
the Ramsar Convention, wetlands can include tidal mudflats, natural ponds, marshes, potholes,
wet meadows, bogs, peatlands, freshwater swamps, mangroves, lakes, rivers and even some
coral reefs. (IUCN Definitions:
http://cmsdata.iucn.org/downloads/en_iucn__glossary_definitions.pdf)
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