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INTRODUCTION

OVERVIEW OF

Ontario’s energy mix landscape has changed dramatically in
the past couple of decades. Between 2000 and 2016, Canada’s
greenhouse gas (GHG) emissions from electricity production
dropped by 39 per cent, which is mainly attributed to Ontario’s
phasing out of coal use. Since then, Ontario has focused on
improving the efficiency of its electricity generation through
nuclear energy production, expanding on renewable energy and
adding new resources, and using natural gas and oil to meet the
province’s heating and fuel needs.

Ontario produces several types of energy: nuclear, hydroelectricity,
wind, natural gas, and small amounts of solar, crude oil,
and biomass. There is also a large refining industry in Ontario.

ONTARIO

NUCLEAR

HYDRO
ELECTRICITY

WIND

NATURAL
GAS

SOLAR

CRUDE OIL

REFINING

BIOMASS

FAST FACTS

This factbook offers a snapshot of the energy sector in Ontario. It covers topics
such as where natural resources are found for energy production, the process
through which energy is turned into electricity, the role of energy exports and
imports, how the energy industry impacts the environment, and much more.

POPULATION

14,322,757

38.6%

The Ontario Energy Story was produced by Energy IQ, an educational program
created and delivered by Canadian Geographic Education. Energy IQ focuses on
the demand, production, and transmission of various energy sources in Canada
today, with the goal of helping to improve energy literacy across the country
among Canadian students and educators.

OF CANADA’S
TOTAL POPULATION

OTTAWA

MORE THAN

41,500
152

For more information and resources, visit
energyiq.canadiangeographic.ca
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TERAWATT HOURS

of electricity generated
in 2017

people employed in
the energy sector

TORONTO

23%

of Canada’s total
electricity generation
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NUCLEAR
Nuclear power has been an important part of Canada’s energy
mix since the 1960s. Canada has four nuclear power plants,
three of which are located in Ontario (the fourth being in New
Brunswick). When it comes to electricity generation, nuclear
power is the second-largest source of electricity in Canada.
About 15 per cent of electricity generated in the country is from
nuclear power.

The Canadian Nuclear Safety Commission regulates and monitors Canada’s
nuclear industry to protect the health and safety of Canadians and the
environment, to uphold international commitments to the peaceful use of nuclear
energy, as well as to keep the public informed about what goes on in the industry.
THE BRUCE GENERATING STATION in Tiverton, Ont., is the largest nuclear power
plant in the world. With two facility sites (Bruce A and B) and eight reactors between them, this generating station has a capacity of about 6,600 MW. In a year,
the Bruce Generating Station can produce enough electricity to power more than
five million homes, providing nearly 30 per cent of Ontario’s power.
THE DARLINGTON NUCLEAR GENERATING STATION, in Clarington, has a capacity
of 3,512 MW, capable of powering two million homes and providing about 20 per
cent of Ontario’s electricity. The Pickering Nuclear Generating Station (which has
two sites, A and B) has a total capacity of 3,100 MW and can provide up to 14 per
cent of Ontario's power.

IN ONTARIO, NUCLEAR POWER

BRUCE

GENERATING STATION

HAS AN INSTALLED CAPACITY OF

DARLINGTON

13,500 MEGAWATTS (MW)

GENERATING STATION

PICKERING

AND SUPPLIES NEARLY 60%

OF THE PROVINCE'S ELECTRICITY NEEDS
Nuclear power generation is perhaps one of the most complex energy production
processes. It creates a lot of energy from a relatively small amount of uranium.
However, uranium has to first be mined and milled (which takes place in
Saskatchewan), then processed into a usable fuel source (which happens in
Ontario), before it can finally be used for nuclear fission. Canada is the world’s
second-largest producer and exporter of uranium, as well as the sixth-largest in
the world for nuclear power generation.

GENERATING STATION

In 2001, Ontario made significant changes to its energy landscape by eliminating
coal-fired electricity generation. The province had relied on coal for about 25 per
cent of its energy supply in 2003, but managed to reduce that to zero by 2014.
To help replace coal, nuclear energy in Ontario went from 42 per cent of the
province’s total generation to 60 per cent over the course of that decade. Nuclear
energy in Ontario gained about 1,500 MW when two of the units at the Bruce
Generating Station were refurbished in 2012.

Canada has developed its own nuclear reactor technology called Canada
Deuterium Uranium, CANDU for short. CANDU is used around the world and has
been exported to India, Pakistan, Argentina, South Korea, Romania and China.
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RENEWABLE

ENERGY

When Ontario began to phase out coal, renewable energy grew its
share of the province’s total electricity generation. Although hydro
power didn’t increase significantly, other renewables grew by
seven percent.
Renewable energy sources, such as hydro power, wind, solar and
biomass, can be found wherever the wind blows, rivers flow, or
sun shines. Unlike other energy sources, such as oil, natural gas
or nuclear energy, they are not finite and can be replenished.
HYDRO
Hydro power provides about three-fifths of Canada’s electricity, making
our country the second-largest producer of hydroelectricity in the world. In
Ontario, hydro power represents about 26 per cent of the province’s total
electricity generation, with a generating capacity of 8,872 MW.

WIND
Wind energy is one of the fastest growing sources of electricity in the world;
however, even as the total capacity is still growing in Canada, the addition
of new wind farm installations has slowed down in recent years. Wind
power is intermittent, meaning that it is not always available, and current
technologies are not yet able to properly store the energy produced from
wind for a later time.
Ontario leads the way in wind energy production and has an installed
electricity generating capacity of about 5,076 MW, which represents 40 per
cent of Canada’s total wind market. With more than 2,500 wind turbines,
Ontario is able to meet nearly eight per cent of its electricity demand. In
2018, Ontario added 175 MW of wind power to the grid.
Ontario is home to six out of the 10 largest wind farms in Canada, most of
which are located in southern Ontario. The biggest wind farms in Ontario
are South Kent, near Chatham-Kent, and K2, near Lucknow, both with a
capacity of 270 MW.

The majority of Ontario’s hydroelectricity generating facilities are located
in eastern Ontario, from the northern Moose River basin to the southern
Ottawa River basin and all the way to Niagara Falls. Ontario’s largest hydro
power generation facility, Sir Adam Beck 2, is a hydroelectric dam on the
Niagara River, with a capacity of 1,499 MW.

MORE THAN

2,500
WIND TURBINES
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RENEWABLE

ENERGY

SOLAR
Ontario is Canada’s main producer when it comes to solar power,
representing about 98 per cent of the country’s solar capacity. However,
solar power use is still growing and only meets about one per cent of
Ontario’s electricity needs, with a total installed capacity of 2,291 MW.
Solar power generation depends on the availability of sunlight, so it is very
seasonal and is affected by climate and latitude. In general, solar panels
generate less electricity in the fall and winter, particularly in northern
Ontario, where days are shorter in the winter.

BIOMASS
When Ontario completely eliminated the use of coal for electricity, some
of the power plants previously fueled by coal were converted into biomass
facilities. Currently, the 205-MW power plant at Atikokan — the largest
biomass facility in North America — generates electricity by burning
wood products, such as pellets, in a process that produces far fewer GHG
emissions than burning coal.

ONTARIO

PRODUCES 98%
OF CANADA'S
SOLAR ENERGY
The largest solar farms in the country are located in Ontario - Sol-Luce
Kingston and the Grand Renewable Energy Park both have a 100-MW
capacity. Smaller solar panel installations are also used throughout the
province to power buildings and businesses, such as community centres,
or for residential use to offset electricity costs, with solar panels being
mounted on rooftops.
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WOOD PRODUCTS

HEAT TO STEAM

TURBINE

GENERATOR

Biomass is a renewable energy source, but it is not carbon neutral. Biomass
energy uses by-products from the lumber industry (e.g., sawdust and wood
chips, pulp residue), or crops from biomass plantations where corn or trees
are grown specifically for energy production. Biomass provides about one
per cent of Ontario’s electricity generation.
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NATURAL

GAS

Natural gas is commonly used in homes and businesses for space
and water heating, as well as in industrial processes. Ontario's
natural gas production accounted for about five per cent of the
province’s electricity generation. Natural gas production takes
place near Sarnia, in southwestern Ontario. This represents less
than one per cent of Canada’s total natural gas production. There
are no natural gas liquids (NGLs) produced in Ontario.
Canada is the fourth-largest natural gas producer in the world and the fifthlargest exporter. The majority of natural gas production is in western Canada. The
TransCanada Mainline is a natural gas pipeline that runs from the border between
Alberta and Saskatchewan, through Ontario, to the Quebec border. It also connects
to the Union Gas Pipeline and the Great Lakes Pipe Canada in southern Ontario,
just south of Toronto.

NATURAL GAS
PIPELINES

ONTARIO IS THE SECONDLARGEST CONSUMER OF NATURAL GAS

IN CANADA, REPRESENTING ABOUT

24% OF CANADA'S TOTAL NATURAL GAS USE
There is an underground storage facility in southwestern Ontario called Dawn Hub,
which has a capacity to store about 240 billion cubic feet. Natural gas is injected into
porous rock layers more than half a kilometre underground, and then when it is
needed (such as for heating in the winter) it is withdrawn.

ONTARIO
PRODUCED ABOUT

7.7

MILLION
CUBIC FEET PER DAY OF
NATURAL GAS IN 2017

Natural gas producing areas in the mid and northeastern United States are close
to some Ontario markets. In recent years, the province has increasingly imported
natural gas from these areas.
Another way to transport and store natural gas is by cooling it -160 degrees Celsius
until it becomes a liquefied natural gas (LNG). There is a small-scale LNG facility near
Sudbury, Ont., which has been operating since 1968.

10
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CRUDE

OIL

CANADA IS THE FOURTH-LARGEST
PRODUCER AND EXPORTER OF OIL

IN THE WORLD
4,958,000
/ DAY

About 37 per cent of the oil produced in Canada is shipped to
domestic refineries, such as those in Ontario, but the majority
of domestic oil is exported mainly to United States.
There are several pipelines that transport crude oil throughout Ontario and they are
mainly located in the south of the province. The capacity of these pipelines varies
from 74 thousand barrels per day (Mb/d) to 540 Mb/d. The largest of those pipelines,
Enbridge Line 5 and 6B, transport oil from western Canada and United States to
refineries in Sarnia, Ont. The TRANS-NORTHERN PIPELINE is used to distribute
refined petroleum products (RPPs, such as gasoline, diesel fuel, jet fuel and heating
oil) and connects distribution centres in Quebec and Ontario.
Ontario has the third-largest petroleum refining capacity in Canada at 392 Mb/d.
This accounts for one-fifth of Canada’s refining capacity. Sarnia, the main hub for
Ontario's oil imports and refinement, has three major refineries, and there is a
fourth refinery in Nanticoke. Ontario receives crude oil mainly from western Canada,
with one-fifth also being imported from the United States.
Ontario's refineries can supply about three quarters of the province’s demand
for RPPs. Ontario is the largest domestic market for Canadian RPPs; however, the
province’s per person consumption of RPPs is the lowest in the country.

Although the oil industry is not very big in Ontario, the province
holds the unique distinction of being the first in Canada to produce
oil commercially in 1858 — that’s before Confederation, when
Ontario was still a British colony! Oil was first discovered in Ontario
in a place that was later given the name Oil Springs, with larger
deposits found farther north a few years later in what is now
present-day Petrolia.

E

Today, Ontario’s oil industry is still located in the southwest part of the province.
Ontario produces a small amount of oil, which represents less than 0.1 per cent of
total oil production in Canada. In 2017, the province produced about 600 barrels
per day of light oil.

12

ONTARIO’ S ENERGY S TORY - CRUDE OIL

ONTARIO’ S ENERGY S TORY - CRUDE OIL

F

Gasoline

Diesel

Lubricants
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Nuclear
Uranium is a heavy metal
that is mined and processed
to serve as fuel for
nuclear reactors. It
is a radioactive element
and the isotope Uranium
-235 can be used to
produce nuclear energy.
Isotopes are variations
oF the same element, with
an atom having a different
atomic weight depending
on the number of neutrons
in its nucleus.

Fuel
Rods

N
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N

2

N
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N
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H20

U-235

92 Protons
143 Neutrons

non-radioactive
water vapour

N

U-235

N

H 20

3
N

The neutrons released
in the reaction move at
speeds that make it
difficult for them to
hit other isotopes. To
make sure the nuclear
reaction can continue,
the neutrons need to
be slowed down, or
"moderated.” Water is
used as a moderator.

cooling
tower
with
water
basin

turbine

Nuclear energy is
created through
nuclear fission,
which is the process
of splitting atoms.
Inside a nuclear
reactor, a neutron
(an uncharged
subatomic particle)

neutrons bounce off
of water’s hydrogen
nuclei and lose energy
with each collision.

u-235
lots of
energy

neutrons

Nuclear reactors
allow for controlled
nuclear fission.
Control rods, made
from a material that
absorbs neutrons, are
raised or lowered into
the nuclear reactor to
control the rate of
fission. Nuclear fission
produces a large
amount of energy, which
is dissipated as heat.

energy

U

ND

CA
is fired at the nucleus of the isotope U-235. This extra
neutron in the nucleus makes the isotope heavier and
highly unstable. To release that energy, the isotope
splits into two smaller elements. It also releases a
few neutrons in the process. These neutrons go on
to collide into other U-235 isotopes, causing a chain
reaction (i.e., a nuclear reaction).

electric
generator

control
rods

condensor

water pump

steam
generator

reactor
vessel

This heat boils water and creates
steam to power the generators
that produce electricity.
Canada has developed its
own unique nuclear reactor
technology, called CANDU,
which it has exported to
the world.

charges

Natural Gas

fractures

To extract Unconventional natural gas
locked within shale rock formations
horizontal wells are drilled deep into
the earth and a series of charges are
sent down the well to make small
fractures in the rock in a process
known as hydraulic fracturing.

Natural gas
is found in
reservoirs
deep
underground,
usually
trapped
beneath,
and
sometimes
within,
layers of
rock.

To extract conventional natural gas
gas trapped in porous
sandstone and
limestone formations
wells are drilled into
the earth, and the gas
flows to the surface
through the well.

Next, a pressurized
mixture of water,
sand and chemicals
is sent down the well
to hold open the
cracks in the rock.
Then the gas, which
is lighter than the
fluid mixture, rises up
through the well to
the surface.

Gas molecules

SAND

compressor
Station

2km Deep!

Either way, natural gas can be
used to generate electricity,
and heat homes.
Natural gas-fired
power plant

compressor
Station

underground
storage
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HYDROelectricity
For big hydro projects, a dam is built on a river to
store water in a reservoir. When the water is released,
its kinetic energy passes through a penstock (a set
of channels or pipes). The water turns the blades of
a turbine, creating mechanical energy, which is then
converted into electricity by a generator.
RESERVOIR

Rotor Blade
Generator
gear
box

Nacelle

WIND
A wind turbine catches the kinetic
energy from a blowing breeze,
causing the propeller blades to
turn and create mechanical energy.
The turbine is connected to a
generator, which converts the
mechanical energy into electricity.

turbine
transmission
lines

HYDROELECTRIC
DAM

generator
substation

In a pumped storage system, water is released when
there is peak demand. When demand is low, the water is
pumped back up to the reservoir using electricity from
other energy sources. In run-of-the-river installations,
the natural flow of the river provides the necessary
kinetic energy.
Hydroelectricity is a renewable source of energy because
water is not used up in the energy production process.
Big Hydro:

small Hydro/
run-of-the-river:

transformer

A transformer increases the
electricity to a higher voltage,
transmitting it to a substation that
increases the voltage again so that
it can travel over longer distances
through the electricity grid.
Wind energy is renewable, but
it is also intermittent, meaning
that it is not always available.
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Unconventional
CRUDE oil
Refining
CRUDE
OIL

CRUDE OIL
Crude oil is a yellow-to-black liquid, and refers to
light, medium, and heavy hydrocarbons. it is found in
underground reservoirs, oil sands deposits, or
offshore resources.

Conventional
Crude oil
Once oil is discovered in
an underground reservoir,
the site is prepared for
drilling. A drilling rig is
used to house the tools
and pipes needed to drill
holes in the earth and
bring oil to the surface.
After the rig is removed,
the crew puts a pump on
the well head, which pulls
oil up through the well.
When completed, the well
brings a steady flow of
oil to the surface.

DERRICK
Turntable

BLOWOUT
PREVENTER

This heavy oil mixture is
Crude oil is transformed into refined petroleum
too thick and heavy
products (RPPs), such as gasoline and jet fuel,
to flow and is usually
through a process called refinement. Refineries are
extracted from the
large and complex industrial structures comprising
ground using either mining
many
parts and processes that produce
or Indifferent
situ methods.
different RPPs.
mining is used when oil
sands are close enough
to the surface to be dug
up using excavators,
which load it onto large
trucks. The oil sands
are taken to a processing
plant where it is mixed
with hot water to remove
the sand and clay.

MINING
clay

water

sand

HEAVY
oil

BITUMEN

CASING
DRILL
STRING

BIT

The components making up crude oil evaporate at
different temperatures, allowing them to be
separated and refined into various end products.

in situ

If the heavy
oil REFINING
cannot be
mined,
SIMPLIFIED
PROCESS
then In SItu methods are used,
including Steam-assisted gravity
drainage (sagd).
Gasoline vapours

Drilling rigs are fitted
with blowout preventers
(BOP) to help prevent
accidental releases of oil.

and LIQUEFIED
Petroleum Gas

naphtha

The crude oil is then kept
in storage tanks or taken
to refineries to be
processed into various
petroleum products.
Oil is primarily transported
by pipelines—Canada has a
pipeline network of more
than 840,000 kilometres.
It is also transported by
rail, trucks, or tanker ships
to where it needs to go.

Crude
Oil STEAM

kerosene

Diesel
Distillate
Medium weight
gas oil

oil

Heavy gas oil
Residiuum

Propane,
butane, LPG

SAGD

REFORMER

gasoline

This method
Jet fuel
injects hot
steam into
the
Diesel Fuel
ground until the
oil meltsLPG,
away
alkylation
UNiT
from the Gasoline
sand and
CRACKING
UNIT
can be pumped
to
Lubricating
oil using
the surface
a horizontal
Industrial
COKER
oil well. Fuel
Asphalt
base

BOILER
(SUper-Heated
Steam)

DISTILLATION
COLUMN

450m

Solar

biomass

The Sun constantly emits an incredible 63,000,000
watts per square METRE of energy, but most is lost
on the 150 million kilometre journey to Earth.
150 million km

63 Million
watts/m2

bioenergy begins with biomass,
which is any organic material
that has stored energy from
the sun in a chemical form,
such as trees, hay, and even
household garbage.

547
watts/m2
transparent Adhesive

Electricity is
ANTI-REFLECTION COATING
generated from COver Glass
current
solar energy
through the use
of photovoltaic
(PV) technology,
made of semiconducFRONT CONTACT
N-TYPE SEMICONDUCTOR
tor materials that
P-N JUNCTION
absorb light and
P-TYPE SEMICONDUCTOR
release electrons.
BACK CONTACT

current

Electricity: woodchips, sawdust or other organic
materials are collected and compressed into pellets.
The pellets fuel a boiler used to produce steam.
it turns turbines, which spin magnets in a generator,
converting mechanical energy into electricity.

generation of electricity requires
current and voltage. In a solar cell,
the flow of electrons creates the current
and the electric field causes voltage.
solar farm

InverTeR
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household

Landfill
Gas Capture:
Methane from
capped landfills
is collected,
processed and
upgraded, then
transmitted by
pipeline to homes
and businesses.

The electricity
produced in a
PV panel is direct
current (DC).
Since the North
American power
grid - and most
homes and
buildings - works
on alternating
current (AC),
an inverter is
required to
change the power
from DC to AC.

Liquid Biofuels:
BioEthanol is created by
fermenting and distilling
biomass such as straw,
corn or grains. biodiesel
is derived from vegetable
and animal fats, including
used oil from restaurants.
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ENVIRONMENTAL

IMPACTS

The development, production, and transmission of energy can
impact the environment in various ways, but not all impacts
are equal. The emission of GHGs contributes to climate change.
In 2017, Ontario’s GHG emissions were 159 megatonnes of
carbon dioxide equivalent — about a fifth of Canada’s total
GHG emissions.
OIL
In Ontario, about six per cent of GHG emissions were from the
oil and gas sector, but the majority of emissions came from the
transportation sector, which relies on refined petroleum products.
Crude oil and refined petroleum products produce fewer
emissions than coal.
Although GHG emissions in Canada have increased between
2005 and 2017, the GHG emissions per barrel of oil produced in
the oilsands have dropped 28 per cent. This decrease is due to
technological innovation and improvements in efficiency. There are
also technologies that are being developed to reduce the amount of
carbon emissions from power plants, such as carbon capture storage.
Various extraction methods for oil also rely heavily on fresh water.
Tailings ponds allow sand, clay and trace amounts of residual
hydrocarbons to settle so that water at the top can be recycled for
use in oil sands extraction processes. Tailings ponds are constructed
and managed to prevent contaminated water from entering rivers,
lakes or underground aquifers. In the case of oilsands operations,
land is also cleared of vegetation in order to be mined. It can take
several years to return the land back to its original state through
land reclamation practices.

NATURAL GAS
Natural gas produces the least amount of GHG emissions out of all the
fossil fuels. However, natural gas is composed primarily of methane.
Methane traps more heat in the atmosphere than carbon dioxide, but
carbon dioxide remains in the atmosphere for longer. Venting and
flaring of natural gas, and leaks during production and processing,
can contribute to emissions.
Natural gas production also relies on water. Hydraulic fracturing,
which is used to extract natural gas from the ground, requires a lot of
water. Producers will recycle water or use saline (non-potable) water
for fracking operations, reducing the volume of fresh water needed.
Careful water management ensures that natural gas wells are properly
constructed and maintained so that they don’t leak and contaminate
nearby groundwater.
NUCLEAR
Although nuclear power doesn’t emit GHGs in the process of
producing energy, there are other risks to the environment. The
biggest challenge with nuclear power is how to ensure safe, long-term
storage of hazardous waste. Radioactive materials need to be stored
in containers that are leak-proof (which need to be stored in sealed
facilities) to ensure they do not get into the groundwater because they
can remain radioactive for thousands of years.
There are also GHG emissions and environmental impacts associated
with the mining of uranium and the construction of nuclear power
plants. In addition, nuclear plants need to be constructed with failsafes
in case of possible natural disasters such as earthquakes.
Nuclear power is the most water-intensive method of power
generation. Water is boiled to produce steam to turn a turbine, and
then this water needs to be cooled down before it can be released
back into the environment — warmer water can harm wildlife and kill
aquatic plant life.

24
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ENVIRONMENTAL

IMPACTS

HYDRO
The infrastructure for hydroelectricity requires large swathes of land
and can alter river ecosystems, causing long-term changes to the
natural landscape and impacting the migration of fish species. There
are some ways to mitigate the negative impact on wildlife, such as
with fish ladders that allow fish to migrate around obstacles. Dams
can also affect habitats downstream by causing rivers to run dry,
which is why most hydro power companies are required to release
water periodically to maintain the natural balance.
Another issue with hydro power is the decomposition of vegetation
in dam reservoirs (this an issue for very big dams), which releases
methane gas and contributes to global warming. Run-of-the-river
facilities have a smaller impact on habitats and wildlife because they
do not alter the landscape to the same degree as dam reservoirs.

WIND
There are no emissions from wind energy, but the manufacturing,
transportation and installation of wind turbines produces some GHG
emissions. However, these emissions are minor when compared to
most other energy sources.
Wind farms can also be harmful to wildlife, specifically when birds
and bats collide with wind turbines. This can be mitigated by careful
selection of wind farm sites to avoid wildlife migration corridors and
by pausing the operation of turbines during periods of low wind so
as not to confuse birds or bats by slow-moving blades.
The land used for wind farms can be multipurpose because the
wind turbines do not take up too much space, which allows for
the surrounding area to be used for animal grazing, trails, or even
agriculture.

26
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SOLAR
Solar energy production doesn’t directly contribute to climate change,
but the manufacturing of solar panels does have an impact on the
environment. Some of the materials used for solar panels, such
as cadmium and lead, are toxic. These minerals, as well as other
compounds, are difficult or expensive to recycle. The hazardous
waste can’t simply be dumped at a regular landfill because the toxic
materials could get into the soil. However, methods for recycling solar
panels exist, and as the need for it grows, countries will have to create
and enforce standards for proper recycling.
Land being used for solar farms can’t be used for anything else,
such as farming. In addition, animal habitats can be affected or
fragmented. The best way to reduce impact on wildlife is with careful
site selection and to make use of existing land that has already been
previously developed, such as former landfills or on top of buildings.

BIOMASS
Burning biomass to generate electricity produces GHGs and
pollutants, the same as any fossil fuel. There is potential for biomass
energy to help reduce GHG emissions if developed responsibly.
However, the process of growing plants for biomass energy
production requires water and land, and GHGs are emitted in the
harvesting and transportation of the biomass. It is necessary to do
more research into the long-term viability of using biomass energy,
its environmental impacts, and the economic cost of pursuing it as
an energy source.
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ENERGY

ENERGY POTENTIAL

Ontario’s energy sector contributed $20.4 billion to Canada’s gross
domestic product in 2018.

Nuclear power will continue to play a key role in Ontario’s future energy mix. Six
of the nuclear reactors at Bruce Generating Station will be refurbished by 2033,
which is meant to extend the life of the facility to 2064. The Darlington Generating
Station is currently undergoing refurbishment for its reactors, which is expected to
be done by 2026. The Pickering site is scheduled to be shut down in 2024 and then
decommissioned. Electricity generated through nuclear power is expected to decline
slightly by 2040 because of the Pickering shutdown and while Bruce refurbishments
are taking place. There are no new nuclear power plants planned for the near future.

ECONOMY

& FUTURE

IN ONTARIO, MORE THAN

41,500 PEOPLE

DIRECTLY EMPLOYED

38,000+

AND TRANSMISSION

TRANSMISSION AND DISTRIBUTION,
(DIRECTLY AND INDIRECTLY)

IN ENERGY PRODUCTION

Ontario is a net exporter when it comes
to electricity. In 2018, Ontario exported
18.6 terawatt hours, the majority of
which went to United States, specifically
Michigan and New York.

EMPLOYED
IN ELECTRICITY GENERATION,

9,500

+

EMPLOYED
IN NUCLEAR POWER PLANTS

Oil and gas production and distribution employed more than 6,700 people, with
about another 7,000 employed in supporting roles. Ontario's manufacturers
play an important role in Canada's oil and natural gas industry.

Canada has about 170 billion barrels of remaining established crude oil reserves.
There are also about 1,087 trillion cubic feet of remaining marketable gas resources,
which could theoretically last Canada for the next few hundred years. Natural gas
is an important part of Canada’s future energy mix because when it is burned it
produces fewer GHG emissions than other hydrocarbons such as coal and oil.
Three small-scale LNG facilities have been proposed for Ontario. One in Thorold has
received a permit for construction and two others in northern Ontario are expected
to be in service by 2020. The 985-MW Napanee Generating Station is currently under
construction and awaiting approval to begin generating electricity using natural gas.

NATURAL GAS EMITS
FEWER GHGS
WHEN BURNED

In 2016 and 2017, more than
1,100 companies in Ontario
supplied goods and services
worth about $1.9 billion
to the oilsands sector in
western Canada.
About 20 per cent of the crude oil used in Ontario’s refineries
comes from United States, primarily from Texas, North Dakota
and Indiana. In 2018, Ontario imported about 48 Mb/d of crude
oil from United States.
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1,087

TRILLION
CUBIC FEET
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ENERGY POTENTIAL

& FUTURE

40%

The federal government has made a commitment to reduce
methane emissions from the oil and gas sector by at least 40 per
cent by 2025. Strategies for doing this include limiting emissions
from leaks and venting.

The share of renewable energy in Ontario’s energy mix will continue to grow. Installed
solar energy capacity is projected to nearly triple by 2040 in Ontario. Wind turbines are
also becoming more affordable and more efficient. In Ontario, there are several large
wind farms that have been proposed or are currently under development, such as the
300-MW Henvey Inlet Wind Farm, which will be the largest wind project in Ontario.

ENERGY

TERMS
CAPACITY – the maximum amount of power or fuel that can be generated, used,
or transported
ESTABLISHED CRUDE OIL RESERVES – oil that is considered to be recoverable
and marketable
GHGs – greenhouse gases, such as carbon dioxide, methane, or nitrogen oxide,
which contribute to climate change and global warming
GROSS DOMESTIC PRODUCT – the measure of economic activity (goods and services)
in a country
LIGHT OIL – oil that is liquid at room temperature, more fluid than crude oil
from the oilsands
Mb/d – thousand barrels per day (of oil)
MW – megawatts
REFURBISH – to repair or restore something to a better working order
RPPs – refined petroleum products (made from oil) such as gasoline, diesel,
heating oil and jet fuel
TAILING POND – water left over from oilsands production that is set aside to
settle in a basin
VENTING/FLARING – controlled release/burning of natural gas during production
that can't be sold or used
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ENERGY

QUIZ

For more fun puzzles and quizzes, visit
energyiq.canadiangeographic.ca

Test your knowledge of Ontario’s energy resources.
1) How many nuclear power plants are there in Ontario?
A) 1
C) 3

B) 2
D) 4

2) In which year did Ontario eliminate coal as a fuel for electricity generation?
A) 1991
C) 1985

B) 2018
D) 2014

3) What percentage of Ontario’s electricity is generated from hydro power?
A) 26%
C) 44%

B) 32%
D) 56%

4) TRUE or FALSE: The addition of new wind farm installations has slowed down
in recent years.
A) True

B) False

5) When coal was phased out as a fuel for electricity generation, some of the power
plants were converted to run on which energy source?
A) Natural Gas
C) Biomass

B) Nuclear
D) None of the Above

6) TRUE or FALSE: A solar farm in Attawapiskat, Ont., would produce more
energy than a solar farm of the same size in London, Ont.
A) True

B) False

7) Where does Ontario rank in Canada for natural gas consumption?
A) First
C) Third

B) Second
D) Forth

8) What year did Ontario first produce oil commercially?
A) 1867
C) 1922

B) 1858
D) 1936

9) What is the largest nuclear power generating station in the world?
A) Bruce Generating Station
C) Pickering Generating Station

B) Darlington Generating Station
D) Sir Adam Beck 2 Generating Station

10) TRUE or FALSE: Ontario has the fourth-largest refining capacity in Canada.
A) True

B) False
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Questions
1) What energy source provides nearly 60
per cent of Ontario’s electricity? (7 letters)

6) What is the name of the largest biomass
facility in North America? (8 letters)

2) Where is Ontario’s main hub for all oil
imports and refinement? (6 letters)

7) What word is used to describe an energy
source, such as wind, that is not always
available? (12 letters)

3) What is the name of the natural
gas underground storage facility in
Southwestern Ontario? (2 words, 7 letters)
4) Aside from hydro power, which renewable
energy source generates the most electricity
in Ontario? (4 letters)
5) What type of oil is produced in Ontario? (2
words, 8 letters)
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8) Sir Adam Beck 2, Ontario’s largest
hydroelectric facility, is located on which
river? (7 letters)
9) What did they name the location where
oil was first discovered in Ontario? (2 words,
10 letters)
10) What is the acronym name for Canada’s
nuclear reactor technology? (5 letters)
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POWER
UP YOUR
ENERGY IQ

ANSWER

KEY

Answers To Energy Quiz (Pg 32):
1) C - 3

7) B - Second

2) D - 2014

8) B - 1858

3) A – 26%

9) A - Bruce Generating Station

4) True

10) False - Ontario has the third-largest
petroleum refining capacity in Canada

5) C – Biomass
6) False - Solar farms in the north produce
less energy than in the south

Presented by Canadian Geographic Education and
the Canadian Association of Petroleum Producers,
Energy IQ gives teachers and students a balanced,
curriculum-linked look at energy across Canada.
EXPLORE ENERGY IQ TODAY energyiq.canadiangeographic.ca
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Lesson Plans

Puzzles &
Quizzes

1) Nuclear

5) Light Oil

9) Oil Springs

2) Sarnia

6) Atikokan

10) CANDU

3) Dawn Hub

7) Intermittent

4) Wind

8) Niagara
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Videos

Factbooks

Maps

Infographics

Book Canada’s
Energy Production
and Transmission
Giant Floor Map
to get students
exploring Canada
like never before.

Interactive
Energy Map
Explore our energy
landscape, compare
resource availability and
physical geography, and
follow transportation
routes!
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