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Climate Change: Are You Ready?
Symposium Report

LETTER FROM THE PRESIDENT
When we first discussed the 2019 NNEEC Symposium, there were a number of suggestions of subjects that were
important. With the decision to talk about climate change as it applies to our area here in Almaguin, we had not
even dreamed that on the opening day around the globe over 6 million people in over 150 countries would take
part in a “climate strike” demanding action from governments at every level. “The youth protesters are
demanding that governments immediately provide a safe pathway to stay below a maximum temperature rise of
1.5C. The world’s scientists say sharp cuts in carbon emissions are urgently needed to deliver a 50% reduction by
2030 and avoid worse droughts, floods, extreme heatwaves and poverty for hundreds of millions of people”. 1
There is certainly no question about the value of the subject Climate Change and it obviously is important for all of
us. In almost every comment on the subject, the point is emphasized that this change will be most felt in
vulnerable populations, which includes rural communities.
We were extremely fortunate to assemble a group of knowledgeable and helpful leaders in the climate change
sphere to present the key subjects which will direct the important aspects of the effects of climate change. Huge
thanks to each of; David MacLeod, Julie Cayley, David Sweetnam, Heather Auld, Dr. Courtney Howard, Helen
Doyle, Chris Henderson and Don MacIver for sharing their experience with current information and details of how
it affects different populations.
Their gift is summarized in the material which follows. The quality of their work highlighted in each of the
presentations is a wonderful gift to the Almaguin Communities in terms of resources and their offer to be available
for further consultation. How lucky we are to have had these experts with us.
We also acknowledge and thank several people who gathered the information and presented it in this report
which will serve as the starting blocks to come together and prepare the needs of our local communities. This
report and the attached additional suggested resources which go beyond these pages, were included by the
speakers for those who wish to further access quality information regarding climate change.
In conclusion, I want to personally offer my gratitude to everyone who is giving their time and effort to the Near
North Enviro-Education Centre. In my creation of NNEEC, I dreamed that Sundridge and the surrounding
communities could be leaders in 3 main areas: Environmental Sustainability, Economic Security and Social
Diversity. I believe, with great hope, that we are well on our way to achieving NNEEC’s mission “to help empower
rural communities to become models for sustainable living by providing access to education, information and
hands-on learning opportunities focused on these pillars”. Momentum is a powerful tool, witnessed by the
ongoing Friday Climate Strikes. We invite you to gather together, discuss items that are important to all of us and
keep the momentum going. We welcome your involvement to come together and take on this challenge.
Jocelyn Palm

President
Near North Enviro-Education Centre
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INTRODUCTION
“The Near North Innovation Symposium, Climate Change: Are You Ready?”” was
held on September 27 and 28, at the Near North Enviro Education Centre in
Sundridge, Ontario, Canada. The purpose was to discuss the impact of Climate
Change and adaptation strategies within rural communities in Canada, with a focus
on the Parry Sound Region in Ontario.
FACT:
Warming, climate volatility, water quality risks, extreme weather events and
environmental change are already disproportionally affecting the economies and
cultures of rural areas. Rural communities face considerable risk to their
infrastructure, livelihoods, and quality of life from observed and projected climate
shifts.
FACT:
Rural communities face multiple obstacles in responding to and preparing for
climate change risks. In particular, limited financial resources, natural resource
dependency, physical isolation, limited economic diversity, and higher poverty
rates, combined with an aging population, increase the vulnerability of rural
communities.
ACTION:
Gather rural leaders and leading experts to share knowledge in infrastructure,
water supply, economic security, human health, Biodiversity and Eco-systems and
to discuss ways for rural communities to not just survive but thrive.
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Eight thought leaders presented in the areas of: Infrastructure, Water Supply, Economy, Human Health,
Energy, and Biodiversity. The thought leaders summarized the challenges created by climate change in
relation to each of the areas and recommended adaptation strategies and approach.
Thought Leaders:

1.

Infrastructure
David T. MacLeod
Senior Environmental Specialist, Environment & Energy Division, City of Toronto
David has been the City of Toronto's staff policy and research lead on the issue of climate
change and extreme weather risk management since 2007. He provides leadership
engagement of various city-owned and non city-owned infrastructure sectors in climate
change risk assessment and management. His work involves understanding infrastructure
system interdependencies and risks of cascade failure in areas such as; roads, railways,
telecommunications, electricity and food supply chains.
David is actively involved with the C40 Network of Cities working to combat climate change.
Amongst his peers from other climate progressive cities around the world, he is considered
an international thought leader in the areas of infrastructure system interdependencies and
climate risk disclosure.
David is currently involved with developing climate related financial disclosure in financial
statements and developing ways to ensure climate considerations are taken into account in
municipal budgeting processes.
Prior to joining the City, for 17 years David was an environmental management consultant
and Certified Environmental Auditor for over a dozen industry sectors across Canada and the
northeast USA. Much of this work took place in northern or rural parts of Canada. David has
taught courses at the university master’s level on environmental management systems and
urban climate adaptation. He holds an MA in Environmental Studies from the University of
Toronto and a BSc in Geography from Carleton University.
David is not a stranger to Canada’s North. The focus of his undergraduate degree was
Northern Canadian environmental issues. He enjoys escaping Toronto on visits with family
and friends to the Near North for canoeing, hiking and sailing and skiing.
Julie Cayley
Executive Director, Severn Sound Environmental Association
Julie Cayley B.Sc., P.Ag., is the Executive Director of the Severn Sound Environmental
Association (SSEA) in Port McNicoll Ontario, back to her roots in Great Lakes water quality.
The SSEA is a unique watershed based Joint Municipal Services Board, a partnership of 8
North Simcoe Municipalities. Julie has a significant background in creating successful
connections within Government, Industry and the Agriculture, Conservation and
Environmental Communities and has worked for Government (OMAFRA) and NGOs (Ducks
Unlimited Canada) as well as running her own consulting business.
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She specializes in Environment, Conservation with agriculture and rural municipal
partnerships and is a Government and Industry relations expert. She is a Professional
Agrologist, has a B.Sc. in Environmental and Resource Science from Trent University and is
a graduate of Class 8 of Ontario’s Advanced Agricultural Leadership Program (AALP).
Julie was recently appointed by Minister Yurek to the Muskoka Watershed Advisory Group.
Julie was the first woman to Chair the North East Agriculture and Biological Engineering
Community and has a passion for developing opportunities for leadership in her communities.

2.

Water Supply
David Sweetnam
Executive Director, Georgian Bay Forever
Georgian Bay Forever is a registered charity dedicated to scientific research and public
education on Georgian Bay's aquatic ecosystem.
David has an extensive history in business management and ownership and is an experienced
and innovative senior executive, leader and entrepreneur with over 30 years in both
commercial and non-profit sectors covering environmental research and technology,
healthcare, distribution, financial services, transportation and a variety of other markets. He is
a strong communicator and strategic evangelist.
David is a strategic and creative thinker, always on the lookout for solutions that turn obstacles
and ideas into real opportunities for innovation and change. He is an optimist that has
successfully collaborated on projects addressing the biggest challenges of our times...
David has always been interested in protecting the environment through sound business
practices to yield sustainable outcomes. His business ventures have included the first
G.R.E.E.N. chemical drum recycling program, state of the art atmospheric instrumentation
development to monitor UV levels and the ozone hole, as well as aquatic and terrestrial
ecosystem health.
David is at ease in science, technology and business and able to translate deftly between
technical and business.
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3.

Economic Security
Heather Auld
Principal Climate Scientist, Risk Sciences International
Meteorologist; Climatologist
Heather Auld joined Risk Sciences International as Principal Climate Scientist in January
2012. She has more than 30 years’ experience with Environment Canada and Department of
National Defense in management, Government of Canada processes, weather forecasting
and operations, climate science, climate change adaptation, training, and stakeholder
consultations.
Heather has recognized national and international expertise in climate change impacts and
adaptation, engineering climatology for national codes and standards, energy-climate
research, extreme event and forensic analyses, disaster risk reduction planning, and sciencepolicy linkages. She also has experience in Government of Canada protocols and
programming (including drafting of Memorandum to Cabinet and Treasury Board
submissions).
Heather is a recipient of several Environment Canada Awards for leadership and innovation
in building new and improved programs and is author of many peer-reviewed publications and
international reports on climate change scenarios, adaptation to extremes, engineering
climatology, extreme weather, energy, and disaster risk reduction.

4.

Human Health
Courtney Howard MD
President, Canadian Association of Physicians for the Environment
Dr. Courtney Howard is a Simon Fraser University, University of British Columbia and McGill
University-trained Emergency Room Physician who practices in Yellowknife, in Canada’s
subarctic. She is the board president of the Canadian Association of Physicians for the
Environment. Motivated by work on a Médecins Sans Frontières (Doctors Without Borders)
pediatric malnutrition project in Djibouti, and by climate-related health impacts on her Northern
patient population, she spends approximately half of her time working at the intersection of
climate change and health.
She was the first author on the 2017 and 2018 Lancet Countdown on Health and Climate
Change Briefings for Canadian Policymakers as well as being the 2018 International Policy
Director for the Lancet Countdown.
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In the pursuit of improved planetary health Dr Howard has researched the respiratory and
wellness impacts of Yellowknife’s extreme wildfire season of 2014 and led the first randomized
controlled trial comparing tampons to reusable menstrual cups.
Dr Howard has been involved in policy and advocacy work on coal phase-out, active transport,
plant-rich diets, integrating health impact assessments into environmental assessments,
carbon pricing, and the health impacts of fracking. She led the successful campaign to have
the Canadian Medical Association divest its reserves of fossil fuels and for MD-Financial to
create fossil-fuel-free equity and bond funds for Canadian physicians to invest in, and is very
involved in assisting medical learners in Canada and internationally to see climate change
and health included in their curricula.
Dr Howard is on the steering committee of the Planetary Health Alliance, represents CAPE
on the board of the Global Climate and Health Alliance, is the Co-Chair for North America of
the WONCA working group on the environment, and sits on the boards of the Canadian
Medical Association, Health in Harmony, and her local environmental NGO, Ecology North.
She represented the voice of health at the Canada/UK “Powering Past Coal” announcement
at COP23.
Helen Doyle
Environmental Health Workgroup Chair, Ontario Public Health Association
Helen Doyle is retired public health professional who has over thirty years’ experience on work
focused on environmental factors that impact public health such as; indoor and outdoor air
quality, climate change, the built environment, and environmental contaminants in food, water,
soil and consumer products. As part of an interdisciplinary team, Helen worked to improve
environmental public health through research, health promotion, partnerships and policy
development.
Currently she is a volunteer with OPHA, promoting and advocating for action on environmental
health issues including: climate change, air quality, water quality, healthy housing, and healthy
built natural environments.
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5.

Energy
Chris Henderson
President, Lumos Clean Energy Advisors
Chris Henderson is Canada’s pre-eminent Clean Energy Advisor to Aboriginal communities.
He advises Chiefs and Councils, Tribal Groups and Aboriginal Economic Development
Corporations on how to effectively secure and leverage partnership positions in clean energy
projects across Canada. Chris also guides utilities, financial firms, corporations and
governments on engaging and partnering with Aboriginal communities. Chris has catalyzed
clean energy projects in every Canadian province and territory. His book, Aboriginal Power,
was published in 2013.
Chris’ professional pursuit with Lumos Energy represents an explicit recognition that the world
is changing. He brings Indigenous communities into the mainstream of economic activity,
from a vantage point of sustainable development, has the potential to generate a diverse array
of economic, social and environmental benefits for all stakeholders
Chris is Program Director and Lead Mentor with the Indigenous Clean Energy: 20/20 Catalysts
Program, a major Lumos initiative strengthening First Nations, Metis and Inuit clean energy
Community Readiness, Community Capacity and Leadership Skills.
For the past 25 years, Chris has been a Canadian eco-entrepreneur, community leader, and
environmental innovator. He has been at the forefront of ground-breaking local and national
Canadian business, social, and ecological initiatives that have had local and global impact.
Prior to leading Lumos Energy, Chris was Co-Founder and CEO of The Delphi Group.
Currently, Chris also serves as: Board Chair of the Globe Series of Conferences; Member of
the Editorial Board of the Energy Exchange Magazine; Managing Director of the EXCEL
Partnership; and, Ambassador for the Arctic Inspiration Prize.
Chris lives in Ottawa with his family, where he is active with local environmental, renewable
energy, and affordable housing causes.
Chris is an honorary member of several Aboriginal communities. In Inuktitut he is called “Tall
Chris”, and has been given the names “Lightning” and “Point of the Spear” by Prairie Cree
Nations. The most fitting of his Aboriginal names may be the one given to him by the Boreal
Ojibwe which translates as “On Indian Time”.
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6.

Biodiversity and Ecosystems
Don MacIver
Nobel Laureate, former mayor, meteorologist, climatologist, forester, farmer and
professor
As a meteorologist, climatologist, forester, farmer and Professor, Don has worked at all four
levels of Government and three Universities (York, Toronto and China), as well as the elected
Vice-Chair of Credit Valley Conservation, the elected Vice-Chair and Chair of Conservation
Ontario and a Research Associate of the Smithsonian Institution.
In 2007 he was a co-recipient of the Nobel Peace Prize (IPCC), in 2012 he was awarded the
Queen’s Diamond Jubilee Medal and in 2013 the Mentorship Award from the Association of
Canadian Education Resources.
Don has published more than 200 papers and given hundreds of keynote addresses to a
diversity of audiences, workshops and Conferences, locally and internationally. Don
organized the first UN Adaptation Conference in Costa Rica and later was elected twice by
UN agencies to chair the organizing committee for the UN World Climate Conference-3.
As the former Director of the Adaptation and Impacts Research Group in Environment
Canada, Don helped develop many adaptation solutions on climate change, biodiversity,
competitiveness, and extreme weather. As a Deputy Mayor/Mayor and County Councillor for
18 years, Don has also served on many Management Boards and Committees and presented
at many community-based Workshops/Meetings.
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SECTORS EXPLORED
Day One: Friday, September 27, 2019
Infrastructure - Rural communities’ infrastructures are already under pressure due
to lack of adequate funding. The extreme weather events that come with climate
change will further tax rural infrastructure resources increasing the likelihood of
infrastructure failure. The session discussed adaptation and organizational structure
strategies as it pertains to rural/small municipalities as they deal with climate change
and consequent environmental challenges.

Water Supply - “Climate change is predicted to lead to increased precipitation
variability and decreased water storage in snow and ice. In turn, this will lead to
increased variability of river flow (including both flooding and drought) which will in
turn lead to a less reliable surface water supply.” RMS
Water supply is already under attack from pollutants, supply demands for clean water,
and accessibility. Climate change will further exasperate these challenges.

Economic Security - Rural communities are in a particularly vulnerable position due
to the economic reality of being highly dependent on natural resources for their
livelihoods, culture, and social structures, many of which will be impacted by climate
change. These impacts will progressively increase over this century and will shift the
locations where primary rural economic activities like agriculture, forestry, tourism,
and recreation can thrive. This session discussed challenges and ways to build
climate resilience into the rural economy.
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Day Two: Saturday, September 28, 2019
Human Health - Health Canada has identified six categories of climate-related
impacts, and the potential effects these can have on health and well-being:
Temperature-related morbidity and mortality, Weather-related natural hazards, Air
quality, Water- and food-borne contamination, Health effects of exposure to ultraviolet
rays, and Vector-borne and zoonotic diseases. This session discussed how climate
change will impact human health with a focus on rural communities, what changes
will need to be put in place and how rural communities will cope.

Energy - Climate change presents increasing challenges for energy production and
transmission. Population and development increases leads to greater energy
demand which in turn causes more generation of greenhouse gases. A progressive
temperature increase, an increasing number and severity of extreme weather events
and changing precipitation patterns will affect energy production and delivery. The
supply of fossil fuels, and thermal and hydropower generation and transmission, will
also be affected.
This session discussed the effectiveness of major initiatives strengthening First
nations, Inuit and Metis clean energy, community readiness, community capacity and
leaderships skills.

Biodiversity and Ecosystems - “Regional warming is strongly reflected in the
physical attributes of aquatic ecosystem.” This is evident in rural communities that
have lakes and rivers, there is a trend of later lake freezes and earlier break-up of ice.
Climate change also creates additional stress on terrestrial ecosystems. Biodiversity
and Eco-systems affect our food, medicine, and environmental well-being. This
session investigated the stress that climate change is putting on biodiversity and eco
systems in rural communities and potential adaptation strategies.

Each thought leader presentation was followed by a discussion by the symposium
attendees that explored specific and general challenges that their communities are
experiencing.
Sundridge Sept 27 and 28, 2019
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1. INFRASTRUCTURE

Presentation:

David T. MacLeod
Senior Environmental Specialist,
Environment & Energy Division, City
of Toronto

Pgs. 13 - 26 Credited to David MacLeod Presentation
at the Near North Enviro-Education Centre Sept 27,
2019
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Infrastructure: Basic organizational structures, social supports and facilities (e.g. buildings, roads,
power supplies) needed for the operation of a society or enterprise.
Resilience: Capacity of individuals, communities, institutions, businesses and systems to survive and
adapt no matter the chronic stress or acute shock they experience.
The ability to bounce back better.
Climate Change is something that all municipalities must face, big, small, urban, or rural. Communities
need to face these challenges together, combine resources and share knowledge, as they are working
on similar issues.
Opportunities exist for groups who tackle climate change as it is a universal problem.

Social Infrastructure
Understanding communities
One of the strengths of rural societies is the communities, people know their neighbors and are willing
to pitch in to help each other.
Sundridge Sept 27 and 28, 2019
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IDEA:
Near North Climate Resilience
Collaborative
Purpose: Convene & catalyze major players on extreme weather and impacts infrastructure &
services.
Possible Membership: Municipality, insurance, electricity, telecom, water management, emergency
services, NGOs and academia.
Possible Activities:






Flood maps
Vulnerability assessment to identify assets at risk
Funding applications
Work to improve weak links
Find out where communities stand in relation to climate readiness with:
o Electric supply
o Telecom
o Food
o Fuel
o Health Care



Shared resources – Work together, avoid duplication



Create a plan
o “Resilience Hubs”
o Who is out there, what is the plan?

Sundridge Sept 27 and 28, 2019
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Physical Hazards:


Extreme Rain



Thunderstorms



Ice storm



Winter storms



Cold snap



Geomagnetic storm



Drought



Wildfire



Hailstorms



Heat waves



Tornadoes

Climate should be considered an
“Enterprise Risk”

Infrastructure Risks and Possible Solutions:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Road Risk Assessment
Culverts – “Engineers Canada” – Identified washouts due to culverts as a top issue
Debris clearing under bridges
Flood Plain Development Restrictions
Tree Trimming to reduce storm damage
Electrical system strengthening – electrical failure is biggest risk
Freeze/thaw damage repairs
Erosion Reduction
Groins and other engineered solutions

Personal Property:
10.
11.

12.
13.
14.

Lot grading
Backflow Valves (maintenance) – if on municipal sewer, it stops sewage from backing up
into basement. Challenge is that 25% fail because not maintained. Also, if they are
engaged it means that no new “sewage” can be created from house, including down spouts
that are attached to sewage system as they will fill up a basement.
Hurricane Straps on new builds and other severe weather building techniques
Wind Resistant Shingles
Battery back-up for sub pumps

Sundridge Sept 27 and 28, 2019
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Ontario Asset Management Regulation:
Phase-in schedule
July 1, 2019: Date for municipalities to have a finalized strategic asset management policy that promotes best
practices and links asset management planning with budgeting, operations, maintenance and other municipal
planning activities.
July 1, 2021: Date for municipalities to have an approved asset management plan for core assets (roads,
bridges and culverts, water, wastewater and stormwater management systems) that identifies current levels of
service and the cost of maintaining those levels of service.
July 1, 2023: Date for municipalities to have an approved asset management plan for all municipal
infrastructure assets that identifies current levels of service and the cost of maintaining those levels of service.
July 1, 2024: Date for municipalities to have an approved asset management plan for all municipal
infrastructure assets that builds upon the requirements set out in 2023. This includes an identification of
proposed levels of service, what activities will be required to meet proposed levels of service, and a strategy
to fund these activities.

3. (1) Every municipality shall prepare a strategic asset management policy that includes the following:
5.

The municipality’s commitment to consider, as part of its asset management planning,

i.

the actions that may be required to address the vulnerabilities that may be caused by climate change
to the municipality’s infrastructure assets, in respect of such matters as,
A.

operations, such as increased maintenance schedules,

B.

levels of service, and

C.

lifecycle management,

ii.

the anticipated costs that could arise from the vulnerabilities described in subparagraph i,

iii.

adaptation opportunities that may be undertaken to manage the vulnerabilities described in
subparagraph i,

iv.

mitigation approaches to climate change, such as greenhouse gas emission reduction goals and
targets, and

v.

disaster planning and contingency funding.

Provincial website: https://www.ontario.ca/page/municipal-asset-management-planning
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Ontario Asset Management Regulation:
Key points for Asset Mgmt. Plan
1.

Infrastructure asset inventory
Municipalities are required to provide summary-level information on each asset category, if
applicable, including:
• asset types (for example, urban arterial road, rural arterial road, watermains) and
quantity/extent (for example, length in kilometers for linear assets)
• replacement cost valuation (replacement cost valuation is forward-looking and accounts for
expected inflation, changes in technology and other factors)
• average age of the assets in the category
• asset condition, including a description of the municipality’s approach to assessing the
condition of assets in the category (for example, this could include categorizing the proportion
of assets in “good,” “fair” and “poor” condition)
The municipality must indicate how the background information and reports used to inform the
summary-level information for each asset category will be made available to the public.

2.

Levels of service

The levels of service component of an asset management plan describes what people experience
from the municipality’s infrastructure. For example, bridges without load restrictions can offer a
relatively higher level of service compared to bridges that do not allow heavy freight vehicles.
The regulation requires municipalities to determine the levels of service that their infrastructure assets
provide using metrics. These metrics will help municipalities determine, for each asset category, the
current levels of service provided by their infrastructure assets and allow them to establish proposed
levels of service they want to achieve over time.
Current service levels
When determining the current levels of service, it is important to use data from, at most, the two
calendar years prior to the year in which the current levels of service are established.
Proposed service levels
When establishing the proposed levels of service for each of the next 10 years, the municipality must
explain why the proposed levels of service are appropriate. See the section entitled ‘Timing of
Regulation’ for additional information regarding the phasing for this requirement.

Sundridge Sept 27 and 28, 2019
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Metrics
Metrics are provided in the regulation for core infrastructure assets. The metrics are focused on the
scope and reliability of the service and address community levels of service (a qualitative description
or image of the services experienced by the people using the asset) and technical level metrics (a
quantitative figure that describes the level of service provided by the asset, for example, the
percentage of bridges in the municipality with loading or dimensional restrictions). Municipalities are
required to establish their own metrics for non-core assets.
3.

Lifecycle management & financial strategy

By July 1, 2024, the regulation requires municipalities to determine the lifecycle activities that would
need to be undertaken for each asset category over a 10-year period to provide the proposed levels
of service.
Lifecycle activities
The regulation requires municipalities to identify lifecycle activities based on the options they have
considered.
Good asset management planning requires a complete understanding of the range of choices
available to municipalities. The analysis must consider: the entire lifecycle and associated costs
related to the assets; risks; and the financial viability of the options considered.
Financial considerations
The financial component of the strategy must include the estimated costs of the identified lifecycle
activities to achieve the proposed levels of service, as well as the funding available, for each year of
the full 10-year period.
_____________________________________________________________
https://www.ontario.ca/page/municipal-asset-management-planning
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What this regulation means for a concerned citizen?
•
•

Ask your elected municipal officials – how that is going and to share the plan.
Gives questions to ask the elected officials – What is the level of service for culverts? Tree
Trimming etc.

For municipalities – better together?
•
•
•
•

It makes sense to do this together, have a shared plan that encompasses best practices in the
region.
This shows due diligence in the case of civil action.
Allows for balancing of risks, costs and revenues which is reasonable
Shows that it was considered closely

Objectives:
1. Understand concepts of resilience, interdependencies and cascade failure.
2. See how a municipality can and must work with multiple sectors to manage climate risks.
3. Help your municipality become more resilient to climate change.

Sundridge Sept 27 and 28, 2019
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Ref: C40 Climate Change Risk Network Interdependencies Project, Feb. 17, 2017
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Ref.: C40 Climate Change Risk Network Interdependencies Project, Feb. 17, 2017
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Look for high concentrations of dependencies:

Slide from C40 Cities

Electrical Utility Questions:


Ask your electrical utility if it is a member of the Canadian Electricity Association?



Ask the extent to which they are following CEA guidance for climate adaptation?



Ask if there are municipal assets of concern to their operations? (For example, key culverts that
if non-operational could cause transformer to flood; key access roads for crews etc.)



Ask for a map of frequent outages vs. vulnerable populations



Ask your utility to check out PIEVC “Climate Change Engineering Vulnerability Assessment”
(see www.PIEVC.ca)

Risk info may inform future rate application cases by your utility.

Sundridge Sept 27 and 28, 2019
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Building Adaptive &
Resilient Communities BARC
Supporting municipalities
working together
to be prepared and be resilient.

I.C.L.E.I – Local Government for Sustainability
BARC by the numbers:
 Cities have assessed 1000+ climate impacts
 Identified over 1300 actions to address local impacts
 Engaged 500+ local stakeholders in collaborative climate change risk
assessments
 BARC has 70+ institutional collaborators

BARC has a program that allows $8000 per municipality for consulting on climate impacts, group
initiatives are preferred (David MacLeod, Sept 27, 2019 presentation)

Sundridge Sept 27 and 28, 2019
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Funding Sources:


Ontario Community Infrastructure Fund (see OCIF webpage re climate change)



Federal Gas Tax Fund (administered through Assn of Municipalities of Ontario)



Investing in Canada Infrastructure Program: Rural & Northern Stream



Clean Water and Wastewater Fund



Ontario Municipal Partnership Fund (operational funding...often used for other purposes besides
climate/infrastructure related spending)



FCM is planning renewal of Municipalities for Climate Innovation Program (2016 now expired –
depends on election results and governing parties’ priorities)



FCM Green Municipal Fund (not used for resilience planning)



Natural Disaster Mitigation Program

The most notable funding to assist with resilience planning was FCMs Municipalities for Climate
Innovation Program (MCIP) that was allocated to FCM in the 2016 Federal Budget and the
programming of which is still ongoing (while the funding has all been distributed). FCM is
planning for renewal of this program but is dependent on many factors. Other funding sources
could include NDMP funding (this has applied in a few cases), as well as municipalities
allocated a portion of their Gas Tax funding to financing BARC.
Discontinued:
-Partners in Climate Action grant
-Ontario Community Environment Fund (last batch of recipients were notified in fall 2018)
-The Great Lakes Guardian Community Fund
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Educational Resources

Extreme Weather Ready Portal

www.toronto.ca/extremeweatherready
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Presentation:
Julie Cayley
Executive Director, Severn Sound
Environmental Association

Pgs. 27 – 34 (All thoughts and quotes are
attributed to Julie Cayley at her presentation at the
Near North Enviro-Education Centre on September
27, 2019 unless otherwise noted).
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Long term sustainability -Municipal Service Board
• Facilitated Severn Sound Sustainability Plan – 2009
- Sustainable Severn Sound (2011)
Sundridge Sept 27 and 28, 2019
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•

Municipal leadership through collaboration
- Joint Municipal Service Board Est. 2009

What is a Joint Municipal Service Board?
Two or more municipalities may enter into agreements to establish a joint municipal service board and to
provide for those matters which, in the opinion of the participating municipalities, are necessary or
desirable to facilitate the establishment and operation of the joint municipal service board.
The SSEA Joint Municipal Service Board – Collaboration
The Municipalities agree to establish by by-law of each of the Municipalities the Joint Municipal Service
Board, to be known as the Severn Sound Environmental Association (SSEA), for the purpose of
supporting the Municipalities in the management of their environmental activities, to continue to
coordinate the Long-Term Sustainability Plan and to assume the duties and responsibilities assigned to
the Severn Sound Protection Authority pursuant to the CWA, Regulation 284/07 and such other duties
and responsibilities that may be assigned to the SSEA by the Municipalities from time-to-time;
•
•
•
•

Watershed Based Organization
2009 - Joint Municipal Service Board (Municipal Act s.202)
ED reports to Board representing 8 Municipal members
Source Protection Authority (Ont. Clean Water Act, 2006)

How does the structure work?
(11) AND WHEREAS THE MUNICIPALITIES AGREE TO PASS BY-LAWS FOR ENTERING INTO
THIS AGREEMENT AT THEIR JOINT EXPENSE AND FOR THEIR JOINT BENEFIT WITHIN THEIR
JURISDICTION AS PROVIDED BY THE MUNICIPAL ACT, 2001, S.20;
EXAMPLE…..THE CORPORATION OF THE TOWNSHIP OF TINY
BY-LAW NUMBER 09-016
BEING A BY-LAW TO AUTHORIZE AN AGREEMENT BETWEEN
THE CORPORATION OF THE TOWNSHIP OF TINY AND THE SEVERN SOUND
ENVIRONMENTAL ASSOCIATION TO CREATE A JOINT MUNICIPAL SERVICE BOARD
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SSEA BUDGET – HOW DO THE $$ WORK?
Cost formula developed by the Board
 % cost share to each municipality calculated with:
o Latest available property and assessment information
o Formula starts with a base amount of 5% of the total annual budget (this is base cost to
all members)
o The remainder is apportioned using the cost share percentage to each municipality.


One partner municipality acts as the Treasurer municipality (+$30,000/yr.)



Currently – partnering municipalities make up 75 % of the operating budget, through both
core budget contributions and “special project” contributions (Invasive Species (IS) project
as an example – every municipality has a problem with IS, they all contribute to the program
or project and get exponentially more return on their dollars than if they tried to take it
individually with their internal staff who already have many other priorities. These types of
projects address issues and opportunities that span over municipal boundaries (lines on a
map), collaborating in Severn Sound through the SSEA leverages $2 for every 1$
municipalities contribute (outside grants, fundraising and in kind). Collective contribution
allows for greater expertise and for leveraging more resources both funding and in kind.
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Remainder of the Budget comes from:
•
Team SSEA fundraising = Research and prepare grant proposals on behalf of partners
•
Can accept donations & issue tax receipts through treasurer municipality
•
No government transfer payments. Fed/Prov $ project based
•
Challenge
Not a registered charity or NGO so not eligible for Trillium Green Grants
Exploring developing a foundation
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CLIMATE CHANGE INITIATIVES/ACTIVITIES
Build Resilience across Severn sound…
Sound Science - Climate Change Adaptation & Planning
One Window
- Bringing SSS back into the SSEA tent – expand coordinate one window climate
adaptation/mitigation capacity
- Sustainable Severn Sound – SSS
- Partners in Climate Protection (PCP) FCM program
- Coordinated approach to climate adaptation
and climate change
Low Impact Development (LID)
- Borrowed concept from Lake Simcoe Conservation Authority
- workshop
- Don’t re-invent the wheel, collaborate, borrow/copy others!
- Invited staff of member organisations to participate for free to educate them and show that they
have commonality in challenges.
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ACTION PLAN 2030 To Protect the Great Lakes


The Action Plan to Protect the Great Lakes (Action Plan 2030) is a 10-year, 100 million dollar a
year strategy to protect the Great Lakes and those who live by them from four threats: climate
change, toxics exposure, harmful algal blooms, and contaminated beaches. Progress in
protecting the Great Lakes is not keeping up with the intensifying impacts of climate change,
population growth, and farming and industrial activity. A new approach is needed. Under
Climate Change, the SSEA was successful in having 2 Severn Sound communities included as
pilots under • Protect Great Lakes shoreline communities and ecosystems that are most
vulnerable to high water levels by making them climate resilient.

Simcoe Muskoka Climate Change Exchange
Goal 1: Build community resilience and livability
Goal 2: Increase collaboration and partnership
Goal 3: Collaborate on funding applications
Goal 4: Advocate for the inclusion of climate change within strategic plans and policies
Goal 5: Inform the development of a regional climate change charter
Building Climate Resilience Together
Future of climate readiness
• Coordinating Community resilience
• Collaboration/pooling resources
- Flood plain/hazard mapping
- Environmental & Weather Monitoring
- Shared data and reporting
- Coordinated grant applications
- Efficiency of sharing our limited resources
Future Challenges & Opportunities
- Growth pressures, changing demographics, technology, fiscal prudence/cost containment,
environmental uncertainty
Municipalities are partners in building an environmental legacy
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2. WATER SUPPLY

Presentation:
David Sweetnam
Executive Director,
Georgian Bay Forever
Pgs. 35 – 55 (All thoughts and quotes are
attributed to David Sweetnam at his presentation
at the Near North Enviro-Education Centre on
September 27, 2019 unless otherwise noted)
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And it's us that's doing that. It's not sunspots or the orbit of the earth or the wobble and tilt of the planet
or any of those things. It's humans taking fossil fossilized carbon from under the surface of the earth
bringing it up to the surface and putting it into the atmosphere.
It's not cows - there were billions of bison in the plains of North America. Billions of them, they were all
producing methane. It's the fossilized carbon that's extra in the atmosphere that's causing this is the
average from 1950 to 1980.
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CO2 is being released into the atmosphere faster
than at any time in at least the last 66 million years
Source: RE Zeebe, etal., Nature Geoscience, March 2016

If you look at that just back eight hundred thousand years of ice record that we've got the CO2
concentrations that you see here. If we also map the temperature that we experienced, you'll see that
they correlate pretty darn good. If I was a betting man, I would be saying there's something going on
there relating and this is what we're currently at - 415. If we don't change right now if we just continue
on the track that we're on this is what it's going to look like. In 40 years just 40 years. That's like a
remarkable impact on the planet. And we do need to be alarmed

Sundridge Sept 27 and 28, 2019

38

Climate Change: Are You Ready?
Symposium Report

The average temperature on a decade basis. That's how this is changing. We are now experiencing
more extreme heat events than we have cold days. That's just a rapid shift that we're seeing. This is the
global surface departure if we average from 1950 through 1980. That's why it's kind of on the axis. Prior
to that temperatures were cooler post that temperatures are hotter.
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Eighteen of the nineteen hottest years before 2019 have occurred since
the year 2000.

It's the hottest ever recorded. This is a time to be alarmed. This is not a time to
sit around with business as usual. We need to take some drastic extra actions
here. If we look at the Arctic ice sheets they will basically be gone. The IPCC
report came out at end of August 2019 on oceans. It reported that in 40 years
there won't be any permanent ice.
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Canada is seeing a more rapid temperature increase in the north where the
glaciers are than the average temperature you hear people talking about of
one degree the global average. We're seeing three and a half degrees in the
northern parts of Canada and that's where the ice exists.
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It's a huge reason why Canada needs to have a little more alarm. It is a time to be alarmist. In midFebruary of 2018 that the actual normal vortex the normal you know polar vortex it's called the jet
stream the air that's up there was all together in one piece.
This is what happened split warm air from the tropics started circulating right up over the North Pole but
cold air from the North Pole started circulating down over the Great Lakes and over Europe and so that
day snowed in Rome Italy. Ice storms in Dublin Ireland. These vortex changes now are causing a wavy
jet stream and that's trapping things like hurricanes down in over the Bahamas for example. These
changes in the jet stream air temperatures that we have over the Great Lakes region are still icy cold
and we had ice storms and we had lots more ice in 2014. But it's because that polar vortex that should
be a nice little isolated spot up there is getting split and spread down. So those are changes that we're
starting to experience more often. And that's the jet stream that starts trapping these storms and they
sit on top of an area and causes great damage such as what happened on the Bahamian island.
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Increasing Ocean Temperatures
Global ocean temperatures are increasing. Scientists are measuring those changes. There's
no hiatus. There's no listen to some of these senators down in the US talking about nothing's
happening - Here is a snowball or Look it's cold outside.” That's just ridiculous. And we need to
stop falling for that stuff. These are ocean heat waves. They're increasing. The science is
really clear.
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SO, THE DOWNPOURS GET BIGGER
These are the precipitation anomalies.
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This is just science. Somebody mentioned actually the ice-free days that they're experiencing
here in Sundridge or the frost free days right? We're between 14 to 18 days now, frost free
days over normal.
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Worldwide catastrophes whether it's extreme temperatures, droughts, fires,
floods, mudslides, and storms they all cost billions of dollars, billions and
billions of dollars.

Ontario has incurred billions of dollars of costs since 1980. And who pays for those things? Taxpayers,
and what does that mean those dollars can't go into social programs or health care or schools or
education or any incentives to move people off of fossil fuels and get them into things like electric
vehicles. So that's the big picture of what is going on outside in the world.
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HAPPENING NOW IN GEORGIAN BAY

So the regional trend that we're seeing regionally and in Georgian Bay and according to the
Environment Canada, we are going to continue to see these increases in extremes hotter bigger storms
hotter air can each degree puts about 7 percent more water vapour into the atmosphere, each one
degree temperature increase, increases the number of lightning strikes by about 10 to 12 percent and
we're seeing increase in forest fires because there's more lightning going up and I think there are about
a million lightning hits in the 2019 spring in Northern Ontario and we ended up with hundreds of fires
burning up there. We're seeing wetter winters less snowpack in the forests more of it is coming as rain
and it melts fast.

Declining ice cover. Down 71% since the 1970s.

“Declining ice cover could also stress whitefish reproduction in Lake Superior
where ice protects eggs from winter storm disturbance.”
-Great Lakes Integrated Sciences & Assessments
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Increasing surface water temperatures.
Summer water surface temperatures have risen 2.5 °C (4.5°F)
since the 1980s.

Faster winds. Wind speeds have increased over the lake by nearly
5% per decade since the 1980s.
The regional trend is toward warmer temperatures and increases
in extreme storms and droughts.
Winter and spring are showing signs of becoming wetter while
summer and fall are showing signs of becoming drier.
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Here's some numbers, Lake Michigan here on outflow to Lake Erie. That's the St. Claire River. One
hundred and eighty-nine. That happens to be thousand cubic meters per second. But it's one hundred
and eighty-nine. The inflows from Lake Superior through the St. Mary's River about 75. The land-based
runoff ninety-four thousand cubic meters per second.
The overlaid precipitation is about 110. All of those inputs come into Lake Huron and Georgian Bay in
our watershed and they flow out through the lake. Eighty seven thousand cubic meters per second
almost half of what you would see if you were going over the Blue Water Bridge to get into the states
about half of the volume that you see flowing through the St. Clair River is evaporating off the surface of
the water. And most of that evaporation is happening during the coldest months of the year when the
thermodynamic driver takes the warmer water into the colder air. Rates like boiling a pot of water hot
water into your air. People talk about diversions like Chicago taking all of our water and causing our
water levels to go down. But don't forget diverting water into Lake Superior from two rivers the Gokey
and long lake where we reverse the flow no longer into James Bay but down into Lake Superior. Six
thousand cubic meters per second. Chicago's only taking out about thirty-five hundred. So, we are
putting more water in a little bit, but really, it's climate. If that evaporation changes or if that precipitation
changes. Those are the real things that are changing the flow. Lake Superior is a regulated lake. Great
it's got a dam at the St. Mary's River. That's the water level of Lake Superior at the top since about
1918 and the bottom is Lake Michigan Huron. And what we're starting to see are these divergences
where we're exceeding water on the high level and we're exceeding it on the low levels. 2013 all time
ever record low this year (2019) in Lake Huron we came really close to making a new high record.
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Lake Superior Lake Erie Lake Ontario actually hit record levels. It's those divergences that we're
starting to really see, and this is data right from Global which is the Great Lakes Environmental
Research Lab that you're seeing in Lake Superior and Lake Erie. New record set and it's just
environmental conditions are changed. Basically, what we're expecting is just these rapid transitions
2013 extreme low 2018 extreme high 2019. It's that short period of swimming that we're going to have
to start getting used to. And that'll be down low again next year though I think we're going to be higher
maybe even than we were this year because we're going to end this year higher than we started last
year. This is the real thing to take in. Conditions around the Great Lakes are no longer previous historic
conditions, they are no longer a good basis for you to make any decisions on because things have
changed and are going to continue to change. Scientists are now trying to grapple with how we
measure things that we expect to see and then go into the field and do our measurements and say,
“How the heck did that happen.” What happened up here in Muskoka lakes, even upstream, it's not just
in Georgian Bay. Those increasing storm conditions are flooding properties so there is just more water
than we've ever engineered for as David MacLeod was saying about infrastructure.
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“As researchers specializing in hydrology and
climate science, we believe rapid transitions
between extreme high and low water levels in
the Great Lakes represent the ‘new normal’.”
Dr. Drew Gronewold, Associate Professor of Environment and Sustainability,
University of Michigan. Dr. Richard B. Rood, Professor of Climate and Space
Sciences and Engineering, University of Michigan.

“The bigger point is that past conditions around
the Great Lakes are not a reliable basis for
decision-making that will carry into the future.”
Dr. Drew Gronewold, Associate Professor of Environment and Sustainability, University of
Michigan.
Dr. Richard B. Rood, Professor of Climate and Space Sciences and Engineering, University of
Michigan.

Sundridge Sept 27 and 28, 2019

51

Climate Change: Are You Ready?
Symposium Report

Flood Plan map updates
• Capture “fluvial” flooding
– Lakes, rivers, watercourses
• Don’t capture “pluvial” flooding
– Precipitation driven
– Threat even outside the one-in100-year flood plain.
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Georgian Bay Forever is concerned about the impact of climate change on
the Bay. We will do our part to tackle climate change through:
1.Conducting research to better understand the threat that climate change
poses to Georgian Bay;
2.Educating the Georgian Bay community about climate change’s causes
and consequences;
3.Working with volunteers and other organizations to reduce, mitigate and
remediate climate change’s negative impacts on Georgian Bay; and
4.Encouraging individual, social and political action in order to avoid climate
change’s worst consequences.

“Global Warming is not an abstract threat that will be manifest
elsewhere–it is here now, it surrounds us and its impacts
including climate change are apparent and negative.
Public complacency is not an abstract threat that will be manifest
elsewhere–it is here now, it surrounds us, and its impacts are
apparent and negative.
We know that Canada, by virtue of our climate, our geography
and our consumer society, is a large source of greenhouse gases
–the ninth highest in the world and in the top three for per-capita
emissions.
We cannot avoid the consequences of our warming climate, but
we can take actions to limit the damage, reduce our carbon
dioxide emissions and, over the long term, limit the warming of
our planet.
There is no PLANet B”
- David Sweetman
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One thing we can do as David MacLeod pointed out and as Julie Caley talked about was really looking
at mapping and updating the maps to look at flood plains. Those things typically look at 100-year flood
conditions. That's the fluvial flooding but they don't really capture the plume build up, the precipitationbased flooding. You can be up in the higher ground, in a town or in a city and still be flooded out
because of that increased precipitation. These maps are being updated and they're using satellite
imagery, the challenge is our soil is pre saturated, so when rain happens it can't sink into these spongy
soils and causes run off. What we're concerned about is really looking at doing more research to
understand the threat because it's changing
We don't even have the ability to tell engineers now what's going to happen in this particular area.
There's a lot of science still to do educating the community about the causes and consequences of
which we're going to see more and more of, like it or not. I think you have heard about aspirational
Greta Thunberg, a young Swedish activist talking about trying to get people to take action and the IPCC
reports the enterprise parliamentary commission report on climate change talking about one point five
degrees Celsius global temperature increase, if we act right now we only have eight point two years left
to act because we are using up the carbon budget faster than they predicted. That's to have a 50
percent likelihood of only hitting one point five degrees Celsius increase, if we are unable to meet that
target the Arctic ice will melt and the permafrost will be affected which will release more methane into
the atmosphere. Those are the feedback loops that really create some catastrophic conditions. We
could be easily looking at six degrees Celsius if we don't start to get serious and take action on how to
mitigate this problem.
It is an alarming situation, which I think it was well pointed out that partnerships and collaboration are
needed and encouraging individuals to be involved is paramount. We don't have time to wait for
municipal governments to act. We don't have time to wait for federal governments or provincial
governments to act. We ourselves as consumers need to take these actions immediately. The biggest
thing that you can do isn't necessarily to put solar panels on the roof of your house but to start
consuming clean energy with things like an electric vehicle. Thirty percent of the problem right now is
transportation with personal vehicles up to 70 percent. If everybody in Canada bought an electric
vehicle it wouldn't solve the world's problem but since we are about the third highest global producer
per capita of greenhouse gases, we need to take action. You can't look at somebody and cure a body
whose country is sinking under the Pacific Ocean or somebody in Bangladesh whose fields just got
flooded by sea water that even when the seawater goes away leaves the salt behind and they can't
grow a crop anymore. You can't look at them morally in good conscience and not say to yourself why
do I drive that gas guzzler. Why aren't you taking a little bit of pain and actually making that change.
I'm encouraging everybody over the next eight years to put that in your plan. Start to take it upon
yourself to act. Don't just think you can push it on a government or somebody else's shoulders.
Individuals have a huge way of making a change and making a difference. Canada has an educated,
affluent country and has a huge role to play.
Global warming is not an abstract threat. It's real. It's happening right now. We are feeling its negative
impacts and it’s apparent we're not ready for them. Public complacency is not an abstract threat either,
we have been too complacent. We are not as alarmed as we should be. We should be much more
alarmed and public complacency is actually causing a lot of this grief because we're not demanding
action yet. We're still not taking that stand that we really need to take as if it is a crisis. It is an
immediate threat to us, our families, our future families and our global family.
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3. ECONOMIC SECURITY
Presentation:

Heather Auld
Principal Climate Scientist,
Risk Sciences International
Pgs. 56 – 69 (All thoughts and quotes are
attributed Heather Auld’s presentation at the
Near North Enviro-Education Centre on
September 27, 2019 unless otherwise noted)
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Economic security: Impacts from Extreme Weather Events
Canada could "face annual costs of between $21 billion and $43 billion by the 2050s" if action is not
taken to mitigate [reduce] global warming – Timothy Lane, Deputy Governor of Bank of Canada
-

Average cost per flooded basement ~$40K
Bracebridge, 2013 & 2019 … > 100-year storms
Muskoka Lakes, 2016 … >$50M uninsurable losses
Parry Sound Fire 33, 2018 … ?? >800 fires in 2018 cost extra $100M $70M base for firefighting

Sundridge Sept 27 and 28, 2019

58

Climate Change: Are You Ready?
Symposium Report

Economic security: Impacts from Creeping Climate Events
•
•
•
•
•

Creeping, gradually increasing e.g. blue-green algae
Slower changes e.g. biodiversity, invasive species, some economic opportunities
Canadian side Lake Erie… with ongoing trends, blue-green algae could cost $272M/year;
tourism $110M/year
Toledo, OH… $1M to restore water system
Lake Constance, Switzerland… $2.6B and 40 years to restore

Some Economic Opportunities from the Changing Climate for Rural Communities (in the
Almaguin Highlands)
Adaptation: Building Long-term Economic Security
•
•
•
•

Rural communities (e.g. Sundridge) have been resilient in past… use that strength
Land and natural resources available to maneuver and buffer some impacts
Increased/new options for agriculture, forestry (incl maple sugar), food processing
Strong sense of community – but retention of working age adults with appropriate
skills/knowledge & attraction of immigrants is an issue

The Sweet Spot: Shifts in the Maple Syrup Industry
•
•
•
•
•
•

Projected decline in U.S. maple sugar industry (SW Ontario too) – market share opportunity,
productivity moving north with CC
>70% of world’s real maple syrup from Canada; Demand growing
Other products
Need mature maple sugar trees
Should be able to have a Carbon credit? (tradeable ~$100/acre of sugarbush?)
Health benefits of syrup

* https://www.theatlantic.com/business/archive/2012/09/why-does-canada-have-a-strategic-maple-syrup-reserve/261869/
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Climate Change Adaptation Strategies for Economic Security

Step 1: Consider a Climate Risk Assessment.
Helps prioritize weather and climate risks, adaptation actions


Monitor trends in climate



Monitor trends in climate impacts e.g. costs and losses (repairs, damages…)



Find climate “Breaking Points” i.e. Forensics – what didn’t work, why, options?



Assess vulnerabilities, estimate climate risks– prioritize risks and responses



Some adaptation actions cost little, some more – all less than ignoring risks
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Developing Adaptation Options for Economic Resilience – Examples

*Presentation at NNEEC Innovation Symposium: Climate Change September 27 by Risk
Sciences International, Heather Auld.
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Canada is a country constantly in motion. Every ﬁve years, more than 4 million Canadians
relocate to a new community.
Studies have linked “happiness” to population density …


The 20% most “miserable” communities associated with population densities 8X greater than
those of happiest 20% of communities



The “happiest” 30% live in communities with 90% less people per square kilometer, shorter
commutes, more affordable housing
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What will 2050s (2041-2060) climate of
Sundridge be like?

Toronto to S-central Ontario (Risk Sciences International)
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Wetter on Average, With Regional Differences

*Risk Sciences International
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FACTS:

North Bay Airport Mean Annual Temperatures (1939-2012)

Number of days/ years reaching at least 30°C at Dunchurch
Period with data: 1974-2006
Note: Minimal temperature data in area available post-2000s

1. https://www.flickr.com/photos/suckamc/2602015935
2. https://www.sudbury.com/local-news/blue-green-algae-confirmed-in-ramsey-lake-1012070/
3. https://justrealnews.ca/2019/07/08/heat-waves-on-in-north-bay-northeast
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4. HUMAN HEALTH

Presentation:
Courtney Howard MD
President, Canadian Association of
Physicians for the Environment
Pgs. 70 - 84 (All thoughts and quotes are attributed
to Dr. Courtney Howard at her video conference
presentation at the Near North Enviro-Education
Centre on September 28, 2019 unless otherwise
noted)
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A Healthy Response to Climate Change
Dr Courtney Howard, Emergency Physician Yellowknife
President, Canadian Association of Physicians for the Environment,
Twitter: @courtghoward









Mackenzie River is sometimes known as the Northern Amazon. This river drains a
tremendous amount of Canada, and two different provinces.
Ice is a large part of the reality in Northern Canada.
The Mackenzie River delta is three degrees Celsius warmer compared to the way it was
in the 1950s. That's a big deal when you're talking about the difference between solid
water and liquid water.
The indigenous populations in these areas depend on solid ice for hunting and their
ability to visit friends and family.
When the sea ice or lake ice or river ice is sketchy it makes for decreased safety of
travel. It also makes hunting more difficult.
The thin ice is a problem for animals as well, that use the ice rivers as a means of
travel. Caribou are having trouble, some are falling through.
Caribou population have been decreasing which put stress on the population because
of food insecurity.
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-

When permafrost on a slope melts it can destabilize the entire slope and create what
looks like a landslide called permafrost swamps, those now spot the entire high Arctic.
Permafrost scientists in Yellowknife say that the change in the High Arctic is happening
on a scale of relevance to a human lifetime. The indigenous elders are also saying that.
Trees roots get destabilized by melting permafrost and keel over.
Changes in landscape and environment is causing mental health issues, particularly the
indigenous people who have such a connection with the land. This is causing
ecological grief and eco anxiety.
Changes are starting to impact other places also - wildfires have changed life in the
West, as Lyme disease marches across Ontario or different heat related emergencies
become more common.

Sundridge Sept 27 and 28, 2019

72

Climate Change: Are You Ready?
Symposium Report

***Information drawn from British Medical Journal
Immediate and Direct Risks:
The immediate and direct risks from climate change and indirect risks and risks associated with
the conflict in refugee flows.
Immediate and direct risks are things that we see in the news right now.
 Heat waves - 66 people died in Montreal in 2013 from heat.
 Droughts across the prairies. Leading to farmers having trouble with their harvests.
 Wildfires - Fort MacMurray as an example. Hundreds of thousands displaced in B.C. during
the wildfires in 2017.
 Big floods
 Smoke up, air quality down. Double the number of emergency department visits for asthma
in 2014 in Yellowknife.
 Things are changing very fast and it's impacting people that have breathing problems,
especially during summers.
 Normally there would be a fire in the Amazon one out of every 500 years. Now they are
frequent, caused by humans, but exacerbated by climate change *(former head of the forest
reserve in the Amazon presented information at the Planetary Health Alliance conference)
 The tipping point for the Amazon is around 20 percent deforested. Getting close to that.

“Essentially the air comes from the ocean to their east and it goes across Brazil heading west
and about half of the precipitation gets recycled by the Amazon itself and sort of a little
microclimate there. And if there aren't enough trees, they think that it is going to stop which will
essentially create a savanna of the entire Amazon.”
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The Cycle:























Storms that cause extreme precipitation
Leads to polluted water that goes into drinking water supplies and pollutes them.
Driven largely by increasing CO2 levels which leads to acidic oceans which is bad for
fish.
One billion people depend on fish for food
Today 50 percent of pediatric deaths around the world are associated with nutrition.
The scarcity of fish exasperates the problem.
Severe acute malnutrition has a high mortality rate.
Kids essentially have no immune system. They can't regulate their body temperature
and something like a cold is enough to kill them.
People move in search of food and living
Trauma caused due to loss of house and home
Immediate injury and deaths
Increasing temperatures lead to increasing ground level ozone
Leads to breathing problems for people
Longer more severe pollen seasons (Published in The Lancet - great number of cities
worldwide - the pollen season is just getting longer and worse).
Different kinds of changes in vector disease “There was a fivefold increase in Lyme
disease in Ontario from 2012- 2017 and that range is expanding”
Malaria, and dengue fever worldwide (Apparently malaria and dengue could become
present in Canada according to Health Agency of Canada)
Population displacement and in conflict are two likely consequences of climate change
as people search for limited resources
The bad cycle continues - increasingly variable temperature
sea level rise
increasing population displacement
traumatized populations
failed state leading to more failed states
The end of the cycle is systemic and economic collapse.

Sundridge Sept 27 and 28, 2019

74

Climate Change: Are You Ready?
Symposium Report

Upon seeing another infant death due to malnutrition while working for Doctors Without
Borders:

“I actually couldn't see, I was so angry, and I said to myself that
when I came back to Canada, I would do everything I could to
prevent further similar deaths. And I didn't know at the time what
that meant but given that our per capita emissions are some of
the highest in the world and malnutrition is forecast to be the
major consequence of climate change in our time. To me, that
meant the highest impact thing I could do, would be to work on
climate change.”
Dr. Courtney Howard
The goal of the Paris Climate Change Agreement is to keep global surface temperature
warming to 2 degrees Celsius aiming for closer to one and a half



Right now, according to experts, if we followed through with those commitments (which
we are not) we would reach 3 degrees Celsius by the turn of the century.
The track we're currently on is really above the high emissions scenario and we're
heading for a greater increase if we don't change.
“The possibility of systemic and economic collapse within the lifetime of today's children
is very much a possibility. And so, where we are right now is at a decision point.
You know, do we change what we need to change in order to bring us from that high
emissions scenario down to a low emissions scenario which in Canada will still see us
warming about another two degrees Celsius just because of all of the greenhouse gas
emissions that are built up in the atmosphere and we're warming and double the global
rate.”






Even with immediate change we will still warm by about 1.8 more degrees by 2040. But
after that we would level out.
Climate change is going to continue even if we deal with it perfectly because of what is
currently in the atmosphere. We are going to have to continue to deal with wildfires,
heat extremes and Lyme disease – but if we act now the catastrophic outcomes can be
avoided.
There is going to be more population displacement internationally in the future. We
need to be ready to be prepared to provide good care and to welcome more
immigrants.
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Ecological Grief: the grief felt in relation to experienced or
anticipated ecological losses, including the loss of species,
ecosystems, and meaningful landscapes due to acute or chronic
environmental change
-Cunsolo and Ellis, Nature Climate Change 2018

Ecological grief - Feeling worried about the future or children that are worried is very common.

“Action feels better than anxiety”
•
•

psychological literature has evidence-based studies.
Coming together to talk about climate change is healthy

Policies that the Canadian government can make are globally significant.

What Actions can we take?

“We're going to motivate people to make change not so
much with evidence. We pick our targets based on
evidence, we decide what we want to do based on
evidence, but ranting numbers of people, I've tried … it
doesn’t work. What you need to do is create a change
story. This is what the world is like now, won't it be
better….”
-Dr. Courtney Howard
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Lancet Countdown
 Great source of evidence for picking targets
 Comprehensive count down on health and climate change
 Complicated grid of different indicators.
Five different categories create a report card for the world on each one of those things.
1. First section is on impact.
2. Second Section is around adaptation
a. something every community in Canada needs to do is an adaptation plan that
takes health into account
3. The third section is on things that we can do to decrease greenhouse gas emissions
and improve health at the same time
4. The fourth section is drivers of progress
a. multidisciplinary disciplinary project – doctors, biologists, financial planners,
economists, researchers and communication professionals. It's trying to link up
all those different disciplines that are often siloed.
i. “I think it's one of the reasons I think this project is basically brilliant. And
so financial and economic drivers that they track include things like fossil
fuel subsidies which is a place we really need to do some work urgently
like in Canada now and carbon pricing.”
5. Fifth category on public and political engagement.
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“So, the thing about creating changes, deciding what you want to change and making it the
right size for the team and resources that you’ve got. Creating an evidence-based target.”
Sundridge Sept 27 and 28, 2019
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“Change happens when people trust
what the person is saying.”

-

Currently politicians are at the forefront of pushing climate change, yet they are the least
trusted.
Need more trusted voices to speak up
Sometimes public workers/researchers are in the “hot seat” because the data they find
is in contravention of what their “bosses” want to hear. We need to work hard to make
sure those voices are supported.
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There is a lot of emotion around the topic of climate change and mitigation.
o Many people’s livelihoods are generated from fossil fuels.
o Oil sands is a particularly hot spot.
o There is a fear of change.
o Canada hasn’t created a good enough program to take the fear out of losing
everything they’ve known in their personal economy – giving employment training
or option post fossil fuel economy.
o Fossil fuels subsides vs. transition funding (from fossil to clean energy) is skewed
heavily towards fossil fuel. Transition to the “new economy” is slow.
 Positive side – this is changeable – next Cdn budget.
o Need to support fossil fuel workers – real fear – we must create opportunities.
To advocate:
-

Be persistent.
Be reasonable.
Learn about the people you want to influence.
Be involved in things they care about.
Socializing with people is important, they need to see that you're not some kind of crazy
climate zealot.

The goal is that eventually they'll trust you, they will listen to the arguments and things will
change.

“Thirty percent problems seventy percent solution.”
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“This is really about emotion - we pick our targets based on evidence, but
we need to invoke people's emotions in order to get them to change.”

Mashall Ganz - talks about things that inhibit action and then things that activate action.

-

Inertia can be overcome with urgency
Apathy can be overcome with anger
Fear can be overcome with hope
Isolation can be overcome with solidarity
Solidarity can be overcome with community
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Decrease the things that Canadians are dying from – the top five chronic diseases that
kill Canadians:
1.
2.
3.
4.
5.
-

Cancer
Heart disease
Stroke
Chronic lower respiratory disease
Diabetes
Air pollution impacts the top four of these. (There may be evidence that there is a link
with diabetes as well)
The limiting factor is the policy and the implementation
Lots of things decrease air pollution.

Doctors recommended phasing out coal plants and replacing two thirds of that electricity by nonemitting sources.
Cleaning the energy supply will also help clean the water.
Evidence base on fracking and other types of extraction is really growing and showing that
there's problems that are going to lead to big issues in the future.
2018 study - showed that one in five new cases of asthma in Toronto in kids are associated with
traffic related air pollution.
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Indigenous people take the lead




Important to recognize that indigenous people make great allies in the environmental
battle.
Indigenous people have been negatively impacted by resource extraction.
Indigenous people are so closely related to the land that they have a unique perspective
and historical knowledge.

Minorities are important in the battle


Women and minorities need to stand up and be heard on these issues.

Making change is something we're going to have to do together.
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New Canadian Food Guide




consistent with the plant rich diet recommended by the Lancet Planetary Health
commission.
Need to improve the implementation of Canadian Food Guide.
o Doctors conducting plant based or offering plant-based cooking classes for their
patients.
For the first time the food guide is a properly evidence-based guide, evidenced by the
fact that it is so similar to the Lancet Planetary Health Plate.

The food we choose has an impact.
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Presentation:
Helen Doyle
Environmental Health Workgroup
Chair, Ontario Public Health
Association

Pgs. 85 – 97 (All thoughts and quotes are attributed
to Helen Doyle at her presentation at the Near North
Enviro-Education Centre on September 28, 2019
unless otherwise noted)
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RESOURCES:
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5. ENERGY

Presentation:
Chris Henderson
President, Lumos Clean Energy
Advisors

Pgs. 98 - 107 (All thoughts and quotes are
attributed to Chris Henderson at his
presentation at the Near North EnviroEducation Centre on September 28, 2019
unless otherwise noted)
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A Conversation About Energy
“The history of energy. It's one of chaos. In every instance when our energy sources change it has
been ecologically disruptive, socially dislocating and sometimes economically debilitating. And we're in
that stage now.”








In the late 1700s one of the main energy sources was whale oil. When they harvested whale oil,
they went out in the oceans for up to two or three years at a time. Boats would be in the ocean
for two- or three-years harvesting whale oil and taking the blubber and making the oil and
arriving back at port and selling it and making a lot of money.
About the late 1780s, boats harvesting whale oil come back to ports in England in Europe and
the East Coast the United States and there was no more market for whale oil. While they had
been out to sea it had been replaced with coal oil.
Three years of economic activity and whaler oil businesses were bankrupt, and all the people
involved with the industry lost their jobs
This has been true of every energy transition that society has gone through
Energy and its intimate connection with climate is profound for the impacts of global greenhouse
gas emissions and the consumption of fossil fuels.
The ecological web is connected. Energy, environment, health, food and climate, they are all
intrinsically connected.

Energy of the past and the energy of today has been characterized by the following aspects all
beginning with the letter C.





Centralized
Controlled.
Colonial
Corporate.

Personal energy consumption
 Natural gas
 Hydro one
 OPEC
 Gas for your car
 Nuclear power
 Coal plants
No control - It's bought, it's centralized someone's controlling it, you have very little say over the large
central systems that do. Its controlled by government in part, but also by capital.
It’s a colonial enterprise when someone says you don't have any choice, take it or leave it.
It's corporate - large corporation like Ontario Power Generation and the corporations make decisions
for the corporate interest including ones that may be owned by the state. So. In that reality of the
energy we are in today, that is centralized, colonialized, controlled and corporate.
Last 30 or 40 years
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the energy system in this country was built centralized and colonial
large systems of transmission
large centralized plants

The long-term vision of the energy system of today is characterized by short term vision.
“We're just like the whale oil boats of the late 1780s.”



chaotic and changing
the centralized controlled colonial and corporate board of energy is now colliding with a bunch
of D words:
o Digital
o Democratized
o Decentralized
o Decarbonize.

“The same revolution that gives us technologies like computers and Internet, also works for energy,
energy is by and large a digital enterprise. There's a chip in everything. Chips can also create energy in
different forms where they can control energy. They can make energy smart so that the school that is
not open today, that digital chip can reduce the amount of load to actually almost nothing and make
sure it's going to the community center which is working on Saturday.”

Energy is democratized because of solar systems, people can choose to put up solar panels, and can
choose to use less energy with energy efficiency.
“Decisions are now different”




decentralized they're not centralized.
decisions can be made about energy sources
Businesses, families and communities can decarbonize, making a choice to say deal with
climate, less emission from energy which means less fossil fuel which means you have your
decarbonizing energy.

“So, we have a dramatic chaotic world for the next generation. And I guarantee you that energy is not
going to get simpler. It's going to become more chaotic more problematic. And you throw climate into
the mix, the C word you get even more so.”

-

Energy of the past present and future is characterized by dramatic dislocative change.
o Path is difficult
o People who are dramatically affected by climate change
 people who are in rural areas
 people who are in the north
 people who are poor
 people who are indigenous
 people who are aging.
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Reality of the energy change process is compounded by the climate crisis of today, the climate
emergency of today, unless we deal with energy in a different form, we will not deal with climate
changes.

Power of Energy
Remarkable power of fossil fuels
-

the concentration of billions of years of solar energy.
solar energy that made those plants and marine life got compacted that then became oil.
oil is really solar power.
concentration of power in fossil fuels has allowed us to draw an incredible amount of embedded
energy for the energy that we need today.
the fossil fuel industry or the hydrocarbon industry or the oil and gas industry, if you want to be
kinder is remarkably capable of harnessing that and getting it to us for the cars we drive or for
the planes in which we travel.
do not demonize the people who are in the oil and gas industry, individuals are not perfect, and
it has given society many things which are effective
the energy process of the C words that is the energy of today to the D words that the energy of
tomorrow is a transition process.
recognize that there's a certain power of energy that we've been reliant on.
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How do we create the same kind of power with the new energy
technologies?
Success Stories:
Kiashke Zaaging Anishinaabek -Gull Bay First Nations (Lake Nipigon)

One is the community of Kiashke Zaaging Anishinaabek which is also known as Gull Bay First Nation
which is on the western shores of Lake Nipigon. When they needed the power in the “C” culture of
today’s energy, centralized control, and corporate they decided to put dams at the exits of Lake
Nipigon. They raised the water levels in Lake Nipigon, it flooded the shores of the Gull Bay First Nation
community including flooding the graveyard.
Gull Bay is a remote community and is off the grid. It's too far away from the provincial grid to be
connected. So therefore, they worked out a deal with Ontario Power Generation formerly Ontario Hydro
who built those dams and said let's do something different. This July a solar project was commissioned
on the Gull Bay First Nation that is reducing 35 percent of the diesel fuel they rely on for energy.
The project is a 100 percent owned by the Gull Bay first nation and has created jobs in that community.
It also reduced their reliance on diesel power.
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The Dokis First Nation

The Dokis Nation on the French River built a hydro project. Turning 120-year-old dams built by the
Canadian government (to support the lumber trade) into an opportunity for clean energy.
The Dokis partnered with a private company in Montreal and built a powerhouse beside an existing
dam.
Dokis power project:












No change, no impact for cottages in area
First, not changing anything on Lake Nipigon river. No cottager was affected.
Not going to affect the water.
Revived the wild habitat which has been ruined.
Worked hard to better protect the riparian zones.
Made sure the pots in the river, which was cut by the falls, called “the pots of stone” which are
Ojibwe were “recovered”
Medicines were protected.
Rebuilt the original portage canoe route that Samuel de Champlain and Étienne Brûlé travelled
Creates local employment – employees are all Dokis people.
Dokis First Nation ownership of a large portion of the project
Private sector project. No public money.

Funds from power project go to:





economic development
school
social services
nursing home for elders in that community.
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“Clean energy is legitimate. In the “D” future we're going towards, it is truly protective and
restorative about nature and that means I can tell you that I have fought against clean energy
projects because some of them are wrong. Because they are not restorative, they're not
respectful of local communities and of nature. And so, you look at the abundance that is there
and do clean energy the right way.”

Indigenous Clean Energy
-

-

Indigenous Clean Energy or ICE,
ICE runs a training program that goes for three months each summer. It's called the “2020
Catalyst Program”, twenty indigenous people come each year. It runs for three months with
three one-week intensive sessions around the country. We teach them about clean energy often
taught by mentors.
Indigenous people have embraced this future

“Here's what's happened in the last 15 years as a result of doing this (program), one out of every six or
one out of every five electrons produced in this country for electricity is generated through ownership by
First Nations, Metis, or Innuit communities; or co-ownership; or defined financial agreement.”
Clean energy production is the single largest economic generator for Indigenous people in this country
today.
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Henvey Inlet First Nation
Ninety five percent complete on a 300-megawatt wind farm and community with the largest wind farm in
Canada it's going to be built a hundred percent by the Henvey First Nation.
This speaks to the story of Canada and writing a different story.
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“The beauty of Indigenous involvement in clean energy is that we're not
only writing a different future of energy that is not colonial, that is
democratic, but it's also a different way for writing a new story for the place
of Indigenous people in our country.”

Mi’gmaq Community of Gesqaegiag
The three Micmac communities on the south shore of Gaspesie own half of a large wind farm 150
megawatts.
-

Creating capital and using it for different things in the community
That is the beginning, they are further innovating when they see opportunities

Large cement plant is in Gaspe.
-

-

To make cement to control cement emissions you need ammonia. You put it into the stack to
make sure that bad stuff doesn't go out of stack.
Three times a week a double tractor trailer takes liquid ammonia from Sarnia, drives down the
401 to the Quebec South Shore and then to Gaspe.
Ammonia is very hazardous to transport.
Ammonia can be made from hydrogen nitrogen which is in the air and power.
An indigenous person is building a plant beside them cement plant that's going to take wind
power, hydrogen and nitrogen in the air and make ammonia to replace the ammonia that is
being trucked to cement plant.
Replacing Hydrocarbon fossil-based ammonia that's driving all the way from Sarnia three times
a week.
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“Because the entire nature of our energy is really important to understand. We talk a lot about
renewable energy but really, we use the word clean energy because actually and this is, I think very
prudent to where you are. We know the first rules of environment reduce.”

-

Energy efficiency means we don't need as much energy, we can use as much renewable
energy as possible.
Energy efficiency and advanced energy things like ammonia made from renewable energy
rather than fossil fuels is part of that clean energy future.
So, the transition that we're going to have in energy is much more diversified than you think at
first.
The transition process we are currently going through with energy is incredibly diverse and
multifaceted because energy is intertwined with every aspect of our life.
How we walk, how we run, how we commute, what we buy, what we eat.
The agriculture sector, farmers can do incredible in terms of how to deal with silage, how they
deal with feedstock, how they deal with the feed, the cattle and other animals use, how we use
methane.

Key issues in society today:
1. Affordability
2. Health care
3. Climate
Those three things are a hundred percent interconnected.

“But I will say, we are in this tension between the “C” words of centralized control, colonial, and
corporate energy to digitalized, decentralized, decarbonize, and democratize.”
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6. BIODIVERSITY AND ECOSYSTEMS

Presentation:
Don MacIver
Nobel Laureate

Pgs. 108 - 114 (All thoughts and quotes are
attributed to Don MacIvor at his presentation at the
Near North Enviro-Education Centre on September
28, 2019 unless otherwise noted)
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Biodiversity is Essential to Our Prosperity


Natural resource sectors depend on nature’s goods, services and its capacity to replenish
forests, agriculture and fisheries



Canada is an “international nature destination” for tourism and nature-related activities.



As natural capital is depleted around the world, Canada’s endowment becomes even more
economically significant:

Our asset base is ranked third in the world for forested area, renewable freshwater resources and
oil reserves; we’re ranked seventh for arable land.
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Biodiversity supplies nature’s essential goods…











Renewable energy: Solar, Wind, Wave/tidal
Fish, seafood, seaweed
Habitat for aquaculture
Wildlife and nature for hunting and fishing, cottage country, eco-tourism and photography,
recreation and well-being
Drinkable water from groundwater, streams, rivers, and lakes
Genetic resources
Pharmaceuticals
Fertile soils for growing agricultural products
Lumber, firewood, fibers
Breathable air

… and Services



















Oxygen generation
Climate control
Waste assimilation
Habitat for humans
Nutrient cycling
Carbon sequestration
Feeding and breeding grounds for birds and other wildlife
Fish nurseries
Flood control
Recharging aquifers
Water filtration
Soil formation
Erosion control
Pollination
Pest management
Photosynthesis for plant and plankton production, the basis for the food chain that produces
everything we eat
Seed dispersal
Rain generation

Sundridge Sept 27 and 28, 2019

111

Climate Change: Are You Ready?
Symposium Report

Sundridge Sept 27 and 28, 2019

112

Climate Change: Are You Ready?
Symposium Report

Sundridge Sept 27 and 28, 2019

113

Climate Change: Are You Ready?
Symposium Report

CONSERVATION ONTARIO




When you consider the first Conservation Act was developed in 1946, It is particularly
noteworthy that the conservation authorities, under the new Act, are now recognized for their
work at the integrated watershed management levels and climate change adaptation.
In addition, the changes in enforcement are likewise noteworthy by giving the conservation
authorities the power to issue stop work orders and fines.

Individual vs Institutional Responsibilities



Monitoring and early detection
Planting trees - 10/person (e.g. 50 million trees)

New Conservation Act 2017/18 was supported by all Political Parties then Flood management and
Source Water Programs cut and Act under review
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THOUGHTS GATHERED FROM ATTENDEES
Invest in mitigation and adaptation at a government level:
-

Investigate whether healthcare facilities are prepared for emergencies
Greater investment by government into public transportation, and trains
Invest in better forecasts – funding has been cut and climate stations have been shut
down
Invest in infrastructure and update

Invest in motivating people to make changes both in terms of adaptation and mitigation:
- Investigate/Advocate for help loans that are repaid through property bill.
- Electric vehicle rebate program should be reinstated – very successful
- Solar panel rebates
- Local improvement charges (LICs)
- Training or public involvement in emergency preparedness resulting in lower taxes for
those participating

Community Emergency Preparation:
-

Understand what internet access can be affected as part of cascade failure and is not a
reliable source of information or access during an emergency.
Is the electric grid ready?
Solar panels keep people in houses in an emergency
Identify people at risk on maps
Disaster plan
Flood maps
Over-reliance on cell communication?
Community HAM radio?
Backups to critical systems
Inventory of gas stations with backup power
Inventory of food stores with backup power
Letter to telecom provider asking about what is in place to ensure continuity of service and fast
repair in case of damage to telecom equipment
Letter to electrical company with David MacLeod’s questions from presentation
“Ready Set Go” resilience hub set-up
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Personal Action: A theme throughout the two days from both presenters and attendees is that
we need to be responsible for ourselves, we should not rely on, or expect instant assistance
from government in an extreme weather event.
-

-

72-hour kit & evacuation kit
o Make a list
Second story ladder for escape
Hurricane ties
Sewage backstop
Invest in generator?
Investigate sources of heat not dependent on grid
Know your neighbours and their risk level
Personal telecom resilience
o Have your own list of numbers
o Keep communication tools safe
Get educated
List of people able to assist with home care services
Start conversations with your neighbours
o Action reduces anxiety – Dr Courtney Howard
Checklist of action items to reduce anxiety
Engage with your community groups & councils
o Press for political action
o Tap into existing networks
o Almaguin Community Economic Development (ACED)
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