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Pollution Probe
• An established Canadian environmental 

NGO – donor based
• Celebrating our 39th year – U of T (1969)
• Based in Ontario with a National focus
• Achieve positive environmental change 

through The Probe Approach
• Main programme areas include;

– Water, Air, Climate Change, Energy, 
Transportation

– Special initiatives, e.g., toxics (mercury)



Pollution Probe
“Probe Approach”

Partnerships
Research
Education
Advocacy
Practical Solutions
Results



Primer Series



15th Annual a.d. latornell
Conservation Symposium

• Theme
–Local Solutions for Global Change: 

urgent need to rethink how we 
manage local natural resources in 
order to adapt to a changing global 
environment. 

–Water Management and Climate 
Change



Outline
• New Approach to Water Management in 

Canada
– Reporting on a National Workshop Series on 

Water Policy in Canada
• Adapting to Climate Change in Ontario

– National Assessments on Climate Change 
Adaptation





Cross-Canada Workshop Series
• 5 Workshops on water policy - across 

Canada with 35-65 participants in each 
workshop – several hundred in total

• 69 Presentations 
– 16 NGOs
– 13 academic
– 13 federal
– 10 provincial
– 9 private sector
– 4 independents
– 3 municipal
– 1 First Nation

2006
• Feb - Winnipeg, 

Manitoba
• March – Lethbridge, 

Alberta
• April – Wolfville, Nova 

Scotia
• June – Guelph, Ontario
• October – Moncton, 

New Brunswick 



Sponsors and Partners
• Acadia University
• Agriculture and Agri-Food Canada
• Alberta Environment
• Canadian Water Network
• Environment Canada
• Health Canada
• Industry Canada
• International Institute for Sustainable Development
• Manitoba Water Stewardship
• Natural Resources Canada
• New Brunswick Department of Environment
• Ontario Ministry of Natural Resources
• Policy Research Initiative, Privy Council of Canada
• The POLIS Project on Ecological Governance at the University of Victoria
• Suncor Energy Foundation
• University of Guelph
• University of Lethbridge
• Walter and Duncan Gordon Foundation



Water Facts



Water and Life



Why This, Why Now?
• Escalating concerns about water across Canada
• Federally, 1987 is the most recent omnibus 

statement about water – has it stood the test of 
time?

• Concerns about water increasingly deal with real 
scarcity issues, in addition to pollution-related 
concerns

• Water sustainability is the question of the 21st

century
• What are the policy gaps and how can they best 

be closed?



The Issues

• Climate change impacts
• Pollution
• Loss of ecosystem services
• Population growth and urban development
• Competing demands
• Water diversion threats
• Inadequate drinking water treatment







The Challenges

Elements of a New Approach to 
Water Management

Vision: 

A broadly shared ethic of stewardship and 
responsibility for sustainable watershed 

management in Canada.



The Challenges
• Multiple water issues are being addressed at 

multiple levels of government inadequately; 
interrelationships are complex and water is often 
poorly managed.

• Managing our waters requires a more inclusive, 
watershed-based approach to decision making; 
watershed boundaries rarely align with political 
boundaries, so challenges in terms of 
governance.

• An inclusive watershed-based approach to 
governance.



The Challenge
• The need exists for new institutions that manage 

both the human and ecological dimensions of 
the watershed. 

• The concept of Place, the restructuring of 
decision making that offers more robust and 
distributed governance, and the development of 
a broadly shared stewardship ethic.

• A stewardship ethic that motivates Canadians 
in all walks of life to contribute to sustainable 
watershed management.



A Sense of Place
• A person’s Sense of Place emerges from 

a mix of the natural and social features of 
their surrounding landscapes. Fostering a 
strong identify, or Sense of Place, within a 
watershed can help create an ethic of 
stewardship and shared responsibility for 
its protection.

• Black Creek, St. Lawrence, Thames, 
Grand, Rideau, Old Man, Great Lakes



The Challenge
• A widely shared knowledge base fueled by 

appropriate, useful and timely data is needed. 
Common standards are required to ensure that 
databases are accessible and can be shared. 

• Effective watershed management requires 
coordinated monitoring and research agendas 
that are responsive to the needs of communities. 

• A knowledge base that informs effective 
decision making.



The Challenge

• Sound financial decisions will need to take 
a long-term, asset management approach 
that views water resources as natural 
capital that must be sustained for future 
generations.

• Financial investment to ensure full 
implementation of the New Approach.



Principles
• Eight fundamental principles guide the New 

Approach to Water Management
– Precaution
– Shared Responsibility
– Living off the Interest
– Right to Know
– Net Gain
– Jurisdiction Best-Placed
– Pollution Prevention
– Polluter Pays
“Leave our planet’s water in better shape than we found it”

Hon. Steve Ashton, Minister of Water Stewardship, Government of Manitoba, 2006



Water Management

Approaches to water management are 
shifting:

• From process to outcomes;
• From water management to watershed 

management;
• From regulating to shared responsibility; 

and
• From government to governance

Bev Yee, ADM Water Stewardship, Alberta Environment



A Strategy

Putting the Vision and 
Principles into Action



1. Watersheds

• To achieve the Vision, human demands 
for water need to be placed in the context 
of watersheds. Accordingly, meeting the 
ecological needs of watersheds is a top 
priority. Responsible authorities and water 
managers need to bring their skills and 
resources to bear on agreed upon actions 
to protect and enhance watersheds.



2. Distributed Governance and 
Distributed Information 

Management
• In contrast to the current approach that 

emphasizes political and bureaucratic territories 
and jurisdictions, enhance the ability of 
individuals and organizations operating at all 
levels to act responsibly and in a coordinated 
way to protect, restore and improve the 
ecological assets of the watershed, while 
meeting a range of societal objectives.



3. Build on Strengths: Enhancing 
the Existing Approach

• A number of progressive policies, laws and 
regulatory mechanisms are already in place 
across Canada, but they are not always being 
fully implemented or provided with the resources 
needed to be effective. Competition and 
contradictions can arise between and among 
departments and various levels of government. 
These mechanisms should be updated and 
brought together in a forward-looking, national 
strategy for sustaining Canada’s clean water 
heritage.



4. Roles and Responsibilities

• Many things need to be done to achieve 
the three strategic priorities. Effective 
stewardship of water will depend on 
widespread citizen awareness and 
support, and on actions taken in our 
homes, communities and watersheds. 
Individuals and organizations at all 
jurisdictional levels in Canada have roles 
to play. 



Climate Change

Implications for 
Ontario



IPCC Assessment 
Report Four



Warming of the climate system is
unequivocal, as is now evident from 
observations of increases in global 
average air and ocean temperatures, 
widespread melting of snow and ice, 
and rising global mean sea level.

Direct Observations of Recent 
Climate Change



Mean for low 
scenario (B1) is
1.8°C (range is 
1.1°C to 2.9°C).

For high 
scenario (A1FI) 
mean is 4.0°C 
(range is 2.4°C 
to 6.4°C).

Across all 
scenarios mean 
is 3.0°C; range 
is 2.0-4.5°C.

Climate Change Projections

Source: Multiple climate models, WPG1, IPCC, 4AR



UN Framework Convention on 
Climate Change

• Article 2
• “ … stabilization of greenhouse gas 

concentrations in the atmosphere at a level 
that would prevent dangerous anthropogenic 
interference with the climate system.  

Dangerous – how much change?
Stabilization – at what level?

The EU has chosen 2C global warming as the 
“dangerous” level – only 1.3C more warming.





The Inevitability of Climate Change

“The overwhelming majority of 
scientific experts, whilst 
recognizing that scientific 
uncertainties exist, nonetheless 
believe that  human-induced 
climate change is inevitable. . The 
question is not whether climate 
will change... but rather how 
much... how fast, and where”
Robert Watson, Chair of IPCC to 
CoP6 Delegates, The Hague, 
November 2000

10-15 Years Window

More mitigation is needed

Adaptation is necessary



What is adaptation to climate change?
Adaptation involves 
making adjustments 
in our decisions, 
activities and thinking 
because of observed 
or expected changes 
in climate- to 
moderate harm 
(reduce negative 
impacts) or take 
advantage of new 
opportunities.



Vulnerability
• Vulnerability to climate change is the 

degree to which a system is susceptible 
to, or unable to cope with, adverse effects 
of climate change, including variability and 
extremes.

Adaptive Capacity
• The ability of a system to adjust to climate 

change (including climate variability and 
extremes) to moderate potential damages, 
to take advantage of opportunities, or to 
cope with the consequences



Why Adaptation?
• Protect ecosystem and planetary 

health
• Enhance well-being and quality of life
• Improve human health, safety and 

security
• Strengthen long-term competitiveness



Impacts and Adaptation: Two National 
Assessment Reports

http://www.adaptation.nrcan.gc.ca/assess/2007/index_e.php
ccadaptation@hc-sc.gc.ca
E-Mail: info@hc-sc.gc.ca



• The report reflects the advances made in understanding 
climate change impacts and adaptation in Canada. 

• It highlights key issues facing each region of the country 
(Northern Canada, Atlantic Canada, Quebec, Ontario, 
Prairies and BC) in a policy-relevant manner.

• It provides a concise, credible up-to-date source of 
information that will inform adaptation decision-making.

• There are three main products:

Synthesis

Highlights

Full Scientific 
Report



Key Findings
• The results from the assessment provide sound 

scientific evidence that Canada’s climate is 
changing and that the impacts from of a changing 
climate are already evident in every region of the 
country.

• It is anticipated that climate change will exacerbate 
many current climate risks, while presenting new 
risks and opportunities, especially for communities, 
infrastructure and ecosystems. 
– Reduced water quality & quantity
– Increasing demand for water

• While Canada has a relatively high capacity to 
adapt, this capacity is unevenly distributed between 
and within regions and populations. 



The impacts of changing climate are already 
evident in every region of Canada.

Reduced glacier cover

Permafrost 
degradation

Increased coastal erosion

Earlier onset of 
spring

Reduced snow cover

Changing animal 
distributions

Increased plant productivity

Reduced ice cover

Lower lake and river levels

Increased 
coastal 
erosion
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Sub-regions
based on common 
characteristics:

• Major Ecosystems
• Economy
• Urban Centres

• Great Lakes 
included in south 





Annual Change: Mean Temperature and 
Precipitation



Projected seasonal change (median 
of models) in temperature by the 

2050s

Projected seasonal change (median 
of models) in precipitation by the 

2050s



Trends and Projections for Ontario
• Increase in annual temperature since 1948 – 1.4°C

– Warmer nights; fewer cold days
• More rain but more variable and higher intensity 

storms
• Warming larger than global average, more in winter 

than summer
• Projections of 2°C increase by 2020, 3.5°C by 2050 

and 5.5°C by 2080
• Number of hot days doubling by 2050, tripling by 

2080
• Precipitation: slight decrease to moderate increase
• More intense and frequent storms



A future very different than the 
past 100 years

• Substantial temperature increases in all 
seasons

• Changes in the seasonal distribution of 
precipitation
– More in the winter and less in the summer, but 

less snow and more rain
– Earlier spring freshet
– Extremes, in the form of droughts and high-

intensity rainfall events, also expected to become 
more common

• Evapotranspiration also expected to increase



North sub-region
Ecosystems
• Observed changes in fish species
Water
• Decreased flows documented for Severn, Winisk, 

Ekwan, Attawapiskat, Albany and Moose rivers
• Further reductions projected  
• Spring and ice-jam flooding a problem –

Attawapiskat evacuated 4 times between 1998 and 
2004; Kashechewan evacuated in 2005, 2006 and 
2008 (in addition to water quality evacuation) 



Central sub-region

Flooding
• Recent shift in timing, 

from spring run-off, to  
heavy rainfall, or rain 
on snow events

• 2002 flood: $31M 
damage, lengthy road 
and rail disruption



South sub-region
Water
• Reduced summer flows, 

seasonal shortages
• Warmer temperatures 

reduce water quality
• Increases in frequency 

and intensity of heavy 
rainfalls

Ecosystems
• Observed changes in fish 

species

City of Toronto



Energy
• Reductions in hyrdo output
• Increasing water temperatures reduce 

efficiency of nuclear and coal-fired cooling 
systems

Tourism and Recreation
• Reduced ski season (able to compensate with 

snow-making)
• Ice fishing season 52% shorter in 1997/1998
• Winterlude season decrease to 20-49 days by 

2050s (current average 50)

South sub-region



Great Lakes
Transportation
• 2.5 cm decline = 100 to 270 tonnes of lost ship 

capacity
Energy generation
• Projections range from small increase to 50% 

decline in hydro output – 1,000 Mw
Tourism and recreation
• Lower levels have “major” or “devastating” impact 

on marinas
Water supply
• Water supply pipelines may require relocation



Gradual Change vs Severe Weather
Impacts from Gradual 

Change
• Ecosystem shifts

• Lyme disease

• Winter roads

• Increased demand for 
electricity in summer

• Lower Great Lakes water 
levels

• Water shortages

• Winter tourism/spring tourism

• Forest pest outbreaks

• Degradation of wetlands

Impacts from Severe 
Weather

• Storm water flooding

• Electricity transmission failure

• Water-borne disease 
outbreaks

• Heat stress

• Smog episodes

• Water shortages

• Loss in agricultural 
productivity

• Increase in forest fires



Potential Impacts on Ecosystems 
and Implications

• Changes in frequency of extreme rainfall 
events

• Changes to runoff
• Changes or groundwater recharge and 

discharge
• Changes in lake levels
• Changes to ice cover
• Changes to water temperature
• Changes to soil moisture



Impacts on Water Resources
• Hydrological cycle very sensitive to changes 

in temperature, precipitation and evaporation
• Future hydrological regimes may be 

statistically different than the past: changes 
in streamflows, lake levels, water quality, 
groundwater infiltration, and patterns of 
groundwater recharge and discharge



Quantity/Quality of Water and 
Food

• Heat waves and droughts:
• lower flows of water in lakes and rivers
• lead to water scarcity, poor water quality and may increase 

water-borne diseases (Cryptosporidium,Giardia)

• Heavy storms and floods:
• surface water can be contaminated by storm sewer 

overflows
• (Pathogens from livestock sources and heavy rainfall/runoff 

linked to contamination of drinking water (e.g. Walkerton 
outbreak of E. coli O157)

• Hot weather:
• can cause increased growth of micro-organisms and disease 

outbreaks at recreational beaches, as well as food poisoning 
from fish and shellfish





The report of the Walkerton Inquiry 
investigating the May 2000 E. Coli outbreak 
in the Walkerton area concluded that the 
excessive rainfall events that occurred 
between May 8 and May 12 played a 
contributing role in the outbreak.  During this 
5-day period from May 8-12, 2000, rainfall 
measurements and radar imagery indicated 
that total rainfall accumulations exceeded 
100 mm at Walkerton in the Saugeen Valley 
CA 



Water Management
• High intensity rainfall events will become more frequent 

across the province. Financial impacts will increase in 
southern Ontario. 

• Some communities in the Greater Golden Horseshoe 
region are “vulnerable” when projected water 
shortages are combined with projected growth.

• Surface water quality will decrease, with implications 
across the province and for First Nations communities.

• Factors contributing to compromised adaptive capacity 
include: recent institutional restructuring, overlapping 
responsibilities, conflicting management objectives and 
reliance on voluntary implementation.

• Clean Water Act offers an opportunity for communities 
to deal with changing climate conditions.



Implications for Source 
Protection Planning

• Winter runoff expected to increase, but total 
annual runoff is expected to decrease; 
summer and fall low flows are expected to be 
lower, and longer lasting

• Groundwater recharge is expected to 
decrease due to a greater frequency of 
droughts and precipitation events. Shallow 
aquifers will be more sensitive to these 
changes than deep ones.

• Water temperature in rivers and streams is 
expected to rise as air temperatures increase, 
and as summer baseflow is reduced



Opportunities for 
Mainstreaming

• Source Water 
Protection Planning

• Low water response 
programs

• Infrastructure renewal
• Growth strategies
• Other areas of long 

term planning



Government Support
• In December 2007, the Government of 

Canada announced a federal investment of 
$85.9M for programming to help Canadians 
increase their capacity to adapt to a 
changing climate. This investment includes 
$35M for Natural Resources Canada (NRCan) 
to establish the Regional Adaptation 
Collaboratives program ($30M) and to 
develop Tools for Adaptation ($5M).

• Health Canada investing in the development 
of heat alert systems



Ottawa Gatineau 
Watershed Atlas

Elli MacDonald
Pollution Probe

A.D. Latornell Symposium 
November 2008
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