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What is a Community Energy + Emissions Plan?
It is a community-wide energy use and greenhouse gas emissions (GHG) inventory and action
plan for reaching 2050 targets. This means it moves beyond city-run assets (like city hall,
community centres, buses and street lights) to include private homes, businesses, cars, trucks
and industry.
The development of this Community Energy + Emissions Plan (CEEP) is being lead by EarthCare
Thunder Bay, with support from consultants Sustainability Solutions Group (SSG) and Arbora
Management Services (Arbora).
The CEEP will be built on Thunder Bay’s:
EarthCare Sustainability
Plan: a living document that
guides the Corporation of the
City of Thunder Bay, and the
community, in reducing GHG
emissions and creating a more
sustainable future. It highlights
the need for further mitigation
and adaptation action, and
guides the community from
2014 to 2020.

Corporate Energy Plan:
budgets and monitors the City
of Thunder Bay’s corporate
energy use and GHG emissions,
and aims to create a corporate
culture of conservation through
employee awareness and
engagement.

Climate Adaptation Strategy:
a long-term initiative that
will require participation
and engagement across
all City Departments as well
as collaboration amongst
community stakeholders in
order to successfully achieve
the City’s climate adaptation
vision.

GHG REDUCTION TARGETS
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Currently, the City of Thunder Bay has only one community-wide greenhouse
gas (GHG) emissions reduction target: 20% below 2009 levels by 2020.
The federal government recently announced a new GHG reduction target in
line with the United Nations Paris Agreement: being carbon neutral by 2050.

2016 Thunder Bay GHG Inventory

What is a GHG?
A GHG (greenhouse gas) is any gas in the
atmosphere that absorbs infrared radiation,
thereby trapping and holding heat in the
atmosphere. By increasing the heat in the
atmosphere, GHGs lead to global warming.

GHG Emissions (tCO2e): Sectors

GHG Emissions:
1.03 Million tCO2e

Commercial and
institutional buildings

Sectors and Subsectors

Manufacturing
industries and construction
Fugitive emissions
from oil and natural gas
On-road
transportation

Energy Use:
18 Million GJ

Railways
Off-road
transportation
Disposal of solid
waste

0

100,000
GHG Emissions (tCO2e)

200,000

Did you know?
An average passenger
vehicle emits approximately
4.7 tonnes of CO2e per year.
According to the latest
inventory, an average
Thunder Bay resident emits
approximately 9.58 tCO2e
per year.
Approximately 2 propane
tanks represent 1 GJ of
energy, and the average
Ontario home consumes 107
GJ/year.

The Process
The Community Energy + Emissions Plan (CEEP) will represent Thunder Bay’s approach
towards reducing energy consumption and GHG emissions towards 2050. It is funded
by the Federation of Canadian Municipalities and The Ontario Ministry of Energy,
Municipal Energy Plan Program. The CEEP process began in September 2019 when the
City and consulting team began collecting city-wide energy use and emissions data
in order to model the City’s energy use and emissions 2016-2050. This process is still
underway.
PROJECT START
+ DATA COLLECTION

SEPT - DEC 2019

UPDATED BASELINE
ENERGY + EMISSIONS
INVENTORY

MARCH 2020

2050 BUSINESS AS
USUAL SCENARIO

APRIL 2020

ONLINE SURVEY
OPPORTUNITIES

2050 LOW-CARBON
SCENARIO

FINAL REPORT +
STRATEGY ALIGNMENT

COUNCIL REPORT
+ PROJECT CLOSE

SUMMER 2020

FALL / WINTER 2020

JANUARY 2021

EARTHCARE
WORKING GROUPS

ACTIVE COMMUNITY
ENGAGEMENT PERIOD

OPEN HOUSE

Have your say!
Sign up to our Facebook page and newsletter to make sure you hear about
future engagement activities and to find out about how else you can get
involved!
Visit thunderbay.ca/getinvolved to stay engaged.
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CONNECTING WITH THE
ADAPTATION PL AN
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EarthCare and The City of Thunder Bay have already completed a Climate
Adaptation Strategy, with the intent of preparing the community for future
climatic events and changes. As a necessary next step, the City is developing
a long-term climate mitigation plan to reduce its GHG emissions, and reduce its
contribution to global climate change.
The figure below shows how mitigation and adaptation actions can work
together to create a more resilient building stock.
CLIMATE RESILIENT
MITIGATION

ADAPTATION

What is climate
mitigation?
Climate change mitigation is the promotion of
policy, regulatory and project-based measures
that contribute to the reduction of greenhouse
gas concentrations in the atmosphere which
are the cause of climate change.

Green roof

Envelope
Improvements
Equipment / appliance
efficiency

RETROFITTING

Heat pumps

NEW
CONSTRUCTION

Stormwater retention /
attenuation
Passive cooling

Lighting

Thermal survivability

Rooftop Solar

Back-up Power

What is climate
adaptation?

Climate change adaptation initiatives or actions
are taken in response to actual or projected
climate change impacts. Adaptation will reduce
the effects of climate change on built, natural
and social systems.

OUR PARTNERS

Thunder Bay

sustainable by nature

What is EarthCare Thunder Bay?
EarthCare Thunder Bay (EarthCare) is a partnership between the City of Thunder Bay and the
community. The goal of the partnership is to work together on issues of community sustainability which
includes climate adaptation and greenhouse gas emission reduction. EarthCare’s mission is to lead the
community toward environmental health, and as a result improve the social, cultural, and economic wellbeing of future generations.

arb ra
management services

Sustainability Solutions Group (SSG) is a workers
co-operative focused on state of the art
community energy planning, climate action
planning and climate change adaptation
projects. SSG has completed community
energy plans and climate action plans for
more than 60 municipalities since 2004,
including Greater Sudbury, Guelph, Region
of York, the City of Toronto, and many others
across Canada.

Arbora Management Services (Arbora) is a
Thunder Bay-based consulting company that
provides strategic project management and
project administration services. Since 2009,
Arbora has been working with a wide range
of clients focused in Northwestern Ontario,
including; institutions, municipalities, First
Nations, forest products sector, manufacturing,
health services and non-profit organizations.

BIG MOVES FOR REDUCING
GHG EMISSIONS
1

2

3

Retrofitting existing buildings
Our current buildings and structures will have
an impact on our energy profile for more
than 50 years. Because of the significant use
of fossil fuels for heating and cooking, they
represent a significant portion of a city’s
emissions. Increasing home energy efficiency
then switching to fossil-free heating and
cooking sources is critical to achieve major
GHG reductions in any Ontario community.

4

5

Pollution free cars, trucks and buses
Gasoline often represents more than 90%
of emissions from transport, and transport is
usually the 1st or 2nd largest emitter of GHG
emissions in an average Ontario Community.

Increased active transportation and transit
A low-carbon future is one that provides
options for people to move around the city
easily without taking their vehicle.

6

Thunder Bay

sustainable by nature

Fuel Switching: Zero emission space and
water heating
Space heating and water heating represent
50-60% of energy consumption and GHG
emissions in average Ontario buildings

Increased renewable energy
Because of increased electrification in the
future, there will be a need for increased
carbon-free electricity supply, which also
creates an opportunity for local economic
development

Restored and improved forests
Restoring and redeveloping our forests will
help to develop “negative emission” targets
by sequestering more GHG emissions.

TECHNOLOGIES - ENERGY SUPPLY
Solar panels (roof or ground mount).
The sun’s radiant energy can be used to provide lighting and
heat for buildings and to produce electricity. Solar panels
are best placed on large buildings with flat roofs, but are
increasingly common on regular homes. Solar installations
can also occur in much larger arrays in large flat areas with
ideal exposure to sunlight.
Solar panels have two major purposes, to either heat water
or ventilation air for use in buildings. Or, convert sunlight
directly into electricity.
Biomass
A biological material in solid, liquid or gaseous form that
has stored sunlight in the form of chemical energy. The
most commonly used type of biomass is wood, either
sawed wood or wood waste from industrial activities. Wood
and wood waste can be combusted to produce heat
for industrial purposes, for space and water heating, or to
produce steam for electricity generation.
Wind
Wind in Ontario and in Canada is increasingly used to
generate electricity. Wind farms feature large turbines with
propellers in strategic areas that have good wind regimes
and in proximity to existing electrical grids. Wind energy is
captured only when the wind speed is sufficient to move the
turbine blades, but not too high, to avoid turbine damage.
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Geothermal
Geothermal energy can be captured from the heat stored
beneath the earth’s surface or from the absorbed heat in
the atmosphere and oceans. A common application of
geothermal energy is heating and cooling from heat pumps,
which take advantage of the temperature differential
between outside air and the ground or groundwater.
Renewable natural gas (RNG) and biogas.
RNG is natural gas that has been combined with biogas.
Before being combined, the biogas has undergone a process
of refinement to remove moisture, CO2, contaminants and
reduce nitrogen and oxygen. RNG can be used for heating, to
generate electricity, as vehicle fuel, or feedstock for soil. Biogas,
in its more raw form can also be used for heating purposes.
Biogas is produced from various sources such as municipal
solid waste landfills, digesters at wastewater treatment plants,
livestock and non-livestock agricultural areas, and food
production facilities.
Biogas and RNG captures methane produced from landfills
and other areas, thus avoiding GHG emissions. By replacing
traditional gas, diesel, and natural gas, biogas can have a
climate positive result.
Definitions summarized by NRCan (https://www.nrcan.gc.ca/energy/energy-sources-distribution/renewables/about-renewableenergy/7295)
Landfill Gas. (n.d) Environmental Protection Agency. Retrieved from: https://www.epa.gov/lmop/renewable-natural-gas

TECHNOLOGIES - ENERGY SUPPLY
+ TRANSPORTATION
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Heat Pumps

Transportation

Related to geothermal heating is the use of heat pumps,
which move heat from a cool space to a warm space,
making the cool space cooler and the warm space warmer.
The process doesn’t generate heat but just moves it, so
it offers an energy efficient and carbon free method of
heating and cooling. During the winter season, heat pumps
move heat from the cool outdoors into your warm house
and during the cooling season, heat pumps move heat from
your cool house into the warm outdoors.

Electric Vehicles (EVs) - Electrification of the city’s vehicles
is an opportunity to reduce emissions, pollutants, and
noise from urban environments. These benefits have
spurred policies and incentives to encourage their uptake.
EVs present a key GHG emissions reduction strategy for
municipal vehicles, commercial vehicles, buses, and private
vehicles.

The three major types of heat pumps include: air-to-air,
water source, and geothermal. The different heat pumps
collect heat from the air, water, or ground outside your home
and concentrate it for use inside.

The availability and price point of EVs are becoming more
accessible, making the electrification of a city’s vehicle
stock a viable low-carbon strategy. The federal government
currently offers a $5,000 incentive for the purchase of an
electric vehicle, while the price of a lithium ion battery
(primary power source) is decreasing, and the overall variety
of vehicle types is increasing over time.

ANATOMY OF A FUTURE GHG
EMISSIONS SCENARIO
We are here

GHG Emissions

Reference
scenario

Relative imporance
of actions

Each action
results in a
GHG
reduction

We need to
get here
Area under the
curve = carbon budget

Time
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Looking from left to right, this graph
summarizes the transition of a
typical city towards a low-carbon
future, from 2016 to 2050.
The starting point near the top
of the chart shows cumulative
emissions under a “businessas-usual” approach, all the
increasingly large colour wedges
leading towards the 2050 target
towards the bottom on the right,
represent different low-carbon
actions that can lead to a specific
climate target.
Actions can include housing
retrofits, switching to electric
vehicles, switching heating from
natural gas to electricity, etc.

