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Which method of generating electricity  
would be best for our community?

Lesson ChaLLenge
Create a visual representation of the most significant advantages and challenges of various methods 
of generating electricity.

activity sheets
•	 Profiling	a	Season	(Activity	sheet	A)
•	 Rating	a	Method	of	Generating	Electricity	(Activity	sheet	B)
•	 Profiling	a	Method	of	Generating	Electricity	(Activity	sheet	C)
•	 Recommending	a	Method	of	Generating	Electricity	(Activity	sheet	D)

Briefing sheets
•	 How	is	Coal	Used	to	Generate	Electricity?	(Briefing	sheet	A)
•	 How	is	Natural	Gas	Used	to	Generate	Electricity?	(Briefing	sheet	B)
•	 How	is	Water	Used	to	Generate	Electricity?	(Briefing	sheet	C)
•	 How	is	the	Sun	Used	to	Generate	Electricity?	(Briefing	sheet	D)
•	 How	is	the	Wind	Used	to	Generate	Electricity?	(Briefing	sheet	E)
•	 How	is	Nuclear	Power	Used	to	Generate	Electricity?	(Briefing	sheet	F)
•	 How	is	Biomass	Used	to	Generate	Electricity?	(Briefing	sheet	G)
•	 How	is	Heat	From	the	Earth	Used	to	Generate	Electricity?		

(Briefing	sheet	H)

Background information
•	 Sample	Profile	Graph	(Background	information	A)

assessment materials 
•	 Assessing	My	Understanding	of	Methods	of	Generating	Electricity	

(Assessment	materials	A)

Background 
knowledge 

 Ì methods of 
generating 
electricity

Critical thinking 
vocabulary 

 Ì criteria

Criteria for 
judgment  

 Ì significant 
advantages and 
challenges

Thinking strategies   
 Ì circular graph
 Ì rating scale

habits of mind   
 Ì open-minded
 Ì fair-minded

In	this	lesson,	students	evaluate	the	advantages	and	challenges	
of	various	methods	of	electrical	energy	generation.	To	begin,	
students	practice	using	a	circular	graph	to	create	a	visual	profile	
of	the	attributes	of	a	season.	Students	then	rate	aspects	of	various	
methods	of	generating	electricity.	Using	these	ratings,	students	
create	visual	profiles	of	each	method	of	generating	electricity.	To	
conclude	the	lesson,	students	suggest	which	method	of	electricity	
generation	would	be	best	for	their	community.

summary

maTeriaLs

Broad understanding
Students will understand the 
advantages and challenges of 
various methods of electrical 
energy generation.

Thinking TooLs

Lesson inQuiry QuesTion
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1.	 Begin	the	lesson	by	asking	students	to	suggest	attributes	or	qualities	that	could	be	used	
to	compare	winter	and	summer.	For	example,	students	might	suggest	that	temperature	
could	be	used	to	compare	the	seasons.	Invite	students	to	share	their	ideas	with	the	class.	
Other	suggestions	might	include	length	of	season,	amount	of	precipitation,	number	of	fun	
activities,	or	clothing	required.	Consider	recording	student	suggestions	on	a	whiteboard	or	
digital	display	for	use	in	the	next	step	of	the	lesson.	

2.	 Organize	students	into	pairs	and	provide	each	group	with	a	copy	of	Profiling a Season	
(Activity	sheet	A).	Assign	one	half	of	the	groups	winter,	the	other	half	summer.	Prompt	
students	to	note	their	assigned	season	at	the	top	of	their	activity	sheet.	

3.	 Guide	students’	attention	back	to	the	attributes	and	qualities	suggested	earlier	in	the	lesson.	
Working	as	a	class,	select	the	four	attributes	or	qualities	that	would	be	the	most	useful	for	
describing	their	assigned	season.	Prompt	students	to	note	these	ideas	in	the	space	provided	
(temperature	has	already	been	noted).	

4.	 Draw	students’	attention	to	the	middle	column	of	the	table.	Inform	students	that	their	
next	task	is	to	use	the	scale	to	rate	their	assigned	season	in	each	category.	Explain	that	a	0	
represents	“significant	challenge”	and	a	5	represents	“significant	advantage.”	For	example,	
the	temperature	of	winter	in	Alberta	might	receive	a	rating	of	1,	or	a	significant	challenge.	
Instruct	groups	to	rate	each	attribute	of	their	assigned	season.	Encourage	groups	to	include	
an	explanation	for	each	rating	in	the	right-hand	column.	

5.	 Invite	groups	to	share	their	ratings	and	thinking	with	the	class.	
6.	 Explain	that	the	next	task	is	to	create	a	visual	representation	or	profile	of	the	their	

assigned	season.	Draw	students’	attention	to	the	chart	at	the	bottom	of	the	activity	sheet.	
Instruct	groups	to	label	each	end	of	a	line	with	one	of	the	attributes	(one	line	has	already	
been	labeled	with	temperature).	The	ends	of	each	line	should	have	different	labels	(e.g.,	
temperature	and	amount	of	precipitation).	Use	Sample Profile Graph	(Background	
information	A)	as	an	example	of	what	the	graph	might	look	like.	

7.	 Guide	students	in	recording	the	rating	for	each	attribute	on	the	chart.	After	each	of	the	
ratings	has	been	recorded,	instruct	students	to	draw	a	continuous	line	to	connect	each	of	
the	four	ratings.	

8.	 Invite	groups	to	share	their	visual	representation	with	the	class.	Discuss	what	the	profiles	
reveal	about	the	differences	between	the	seasons.	

9.	 Share	the	lesson	inquiry	question,	“Which	method	of	generating	electricity	would	be	
best	for	our	community?”	and	the	challenge,	“Create	a	visual	representation	of	the	most	
significant	advantages	and	limitations	of	various	methods	of	generating	electricity.”	Explain	
to	students	that	they	will	use	this	strategy	to	help	decide	which	method	of	generating	
electricity	would	be	best	for	their	community.

introduce methods of generating electricity 

1.	 Ask	students	to	suggest	how	electricity	is	generated.	Display	on	a	whiteboard	or	digitally	
project	the	different	methods	of	generating	electricity:	coal,	natural	gas,	nuclear,	
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hydroelectric,	solar,	wind,	and	biomass.
2.	 Prompt	students	to	work	in	pairs	to	rank	the	methods	from	least	desirable	to	most	

desirable.	Encourage	students	to	note	a	reason	for	each	ranking.	
3.	 Invite	groups	to	share	their	ratings	and	thinking	with	the	class.	As	students	share,	co-

develop	or	present	criteria	for	deciding	which	form	of	electricity	is	the	best.	Criteria	could	
include:
•	 cost	for	consumers
•	 efficiency	
•	 reliability
•	 impacts	on	the	environment	(e.g.,	air	quality,	water	quality,	soil	quality)
•	 impacts	on	wildlife
•	 impacts	on	human	health
•	 control	of	energy	(i.e.,	centralized	or	decentralized)
•	 security	of	fuel
•	 safety	
•	 convenience	(i.e.,	on	demand	vs.	intermittent	access	to	electricity)

Note	the	criteria	on	a	whiteboard	or	chart	paper	for	use	later	in	this	lesson.	
4.	 Provide	each	student	with	a	copy	of	Recommending a Method of Generating Electricity	

(Activity	sheet	D).	Draw	students’	attention	to	the	“First	thoughts”	section	and	ask	them	
to	make	an	initial	decision	about	which	method	of	generating	electricity	would	be	best	for	
their	community.

examine methods of generating electricity

1.	 Organize	students	into	small	groups	(2–4	students)	and	assign	each	group	one	of	the	
methods	of	generating	electricity.	Provide	each	group	with	the	briefing	sheet	for	their	
assigned	method	(Briefing	sheets	A-H),	and	a	copy	of	Rating a Method of Generating 
Electricity	(Activity	Sheet	B).	Inform	students	that	their	task	is	to	use	the	criteria	to	rate	
their	assigned	method	of	generating	electricity.	

2.	 Prompt	students	to	note	the	criteria	identified	earlier	in	the	lesson	in	the	left-hand	column	
of	the	activity	sheet.	

3.	 Instruct	students	to	use	information	from	the	briefing	sheet	to	identify	strengths	and	
challenges	in	each	criteria.	Prompt	students	to	give	a	rating	to	each	criteria,	reminding	
them	that	a	0	represents	“significant	challenge”	and	a	5	represents	“significant	advantage.”

4.	 Invite	groups	to	share	their	ratings	with	the	class.	Invite	them	to	identify	one	strength	and	
one	challenge	of	their	assigned	method	that	was	especially	surprising.	

5.	 Direct	students	back	to	the	activity	sheet	Recommending a Method of Generating Electricity.	
Draw	students’	attention	to	the	“Second	thoughts”	section	and	ask	them	to	reflect	on	their	
initial	decision.	Would	they	keep	or	change	their	initial	choice?	What	reasons	would	they	
give	for	their	decision?

Introduce methods of generating electricity (Cont’d)
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1.	 Provide	each	group	with	a	copy	of	Profiling a Method of Generating Electricity	(Activity	sheet	C).	
Explain	to	students	that	their	task	is	to	create	a	visual	representation	or	profile	of	their	
assigned	method	of	generating	electricity.	

2.	 Instruct	groups	to	label	each	end	of	a	line	with	one	of	the	criteria	used	to	assess	the	method	
of	generating	electricity.	The	ends	of	each	line	should	have	different	labels	(e.g.,	impacts	on	
water	and	efficiency).	Additional	lines	could	be	drawn	on	the	graph	if	more	criteria	are	used.

3.	 Prompt	groups	to	record	the	rating	for	each	criteria	on	the	chart.	After	each	rating	has	been	
recorded,	instruct	students	to	draw	a	continuous	line	to	connect	each	rating.	The	Sample 
Profile Graph	(Background	information	A)	is	an	example	of	what	the	graph	might	look	like	
for	various	methods	of	electricity	generation.	

4.	 Invite	groups	to	share	their	visual	representation	with	the	class.	Discuss	what	the	profiles	
reveal	about	the	methods	of	generating	electricity.

reflect on the learning

1.	 Direct	students	back	to	the	activity	sheet	Recommending a Method of Generating Electricity.	
Draw	students’	attention	to	the	“Final	thoughts”	section	and	ask	them	to	decide	which	
method	of	generating	electricity	would	be	best	for	their	community.	Remind	students	to	use	
information	and	evidence	from	this	lesson	to	support	their	thinking.

2.	 Draw	students’	attention	to	the	“Changes	in	my	thinking”	section.	Encourage	students	to	
reflect	on	their	learning	by	noting	why	their	decision	stayed	the	same	or	changed	during	the	
lesson.	

assess the learning

1.	 Encourage	students	to	use	Assessing My Understanding of Methods of Generating Electricity	
(Assessment	Materials	A)	to	self-assess	their	understanding	of	the	methods	of	generating	
electricity.
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Profiling a Season

assigned season:

0               1                2               3                 4                 5
 significant challenge          significant advantage

attribute rating explanation and evidence

Temperature

temperature
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Rating a Method of Generating Electricity

assigned method of electricity generation:

0               1                2               3                 4                 5
 significant challenge          significant advantage

attribute rating explanation and evidence
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Profiling a Method of Generating Electricity

Assigned method of generating electricity:
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Recommending a Method of Generating Electricity 

First thoughts

The best method of generating electricity for my 
community would be…

The reasons for my recommendation are…

second thoughts (check one square)

 � I have not changed my initial 
recommendation because...

 � I have changed my initial recommendation to    
           because...

Final thoughts (check one square)

 � I have not changed my initial 
recommendation because...

 � I have changed my initial recommendation to    
           because...

Changes in my thinking

Comparing my FIRST THOUGHTS to my FINAL THOUGHTS, the biggest change is…

I have CHANGED / NOT CHANGED (circle one) after reviewing all the information because...
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How is Coal Used to Generate Electricity?

Coal is the primary resource used to generate electricity in Alberta. More than 50 per cent 
of Alberta’s electricity is generated using coal.
After coal is mined or removed from the earth, it is ground into a fine powder. The coal 
powder is burned to heat water, which then creates steam. The steam is held in a high-
pressure container that blasts the steam through turbines. Turbines are like large fan 
blades that spin. The spinning turbines are connected to an electric generator that turns 
and produces electricity. 

other facts about coal-fired generation of electricity

•	 In 2017, Alberta generated about 82.4 terawatt hours (TW.h) of electricity and only 13 
per cent of that was from renewable resources. 

•	 In 2005, about 42,000 people in Canada were employed directly in the coal industry. 
Approximately 7,000 people in Alberta worked in coal-related jobs.

•	 Coal-fired generation produces about 9 per cent of Canada’s total electricity, but 
produces about 75 per cent of Canada’s GHG emissions.

•	 Burning fossil fuels to create electricity is a significant cause of pollution. Burning coal 
creates greenhouse gases and contributes to climate change. Across the world, about 
20 per cent of GHG emissions comes from burning coal.

•	 Right now, coal is abundant and affordable and easily converted into electricity. 
•	 Coal is a non-renewable energy source. Alberta has about 6 billion tonnes of coal 

resources in the ground, a supply estimated to be enough for approximately another 
100 years. Eventually, this supply of coal will run out. 

•	 Mining for coal has a significant impact on land and ecosystems. 

 » Coal mining releases toxins like sulphur dioxide and nitrogen oxide into the 
atmosphere that contribute to acid rain. 

 » In Alberta, strip mining is most often used to harvest coal. Very large machines are 
used to remove soil and dig into the earth to remove the coal. Strip mining can 
have negative impacts on ecosystems. 

 » The solid waste from burning coal needs to be cooled before it can be disposed. 
The cooling process requires a significant amount of water which impacts ecosystems.
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By Tennessee Valley Authority | Public domain, via Wikimedia Commons

How is Coal Used to Generate Electricity? (Cont’d)
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How is Natural Gas Used to Generate Electricity?

Natural gas is a fossil fuel that is burned with compressed air to produce a very high-
pressure gas. This gas then blasts through turbines (turbines are like large fan blades 
that spin). The spinning turbines are connected to an electric generator that turns and 
produces electricity. 

other facts about natural gas-fired generation of electricity

•	 In Alberta, coal is the main fuel used for generating electricity; natural gas is second. 
•	 Alberta produces large amounts of natural gas. In fact, in 2017 Alberta produced 67 

per cent of all of Canada’s natural gas. Canada ranks fifth in the world for natural gas 
production.

•	 Natural gas-fired generation creates about ten per cent of Canada’s electricity and is 
responsible for about 29 per cent of Canada’s greenhouse gas emissions.

•	 At the current rate of consumption, Canada has enough natural gas in the ground to 
last about 300 years.

•	 Similar to oil and coal, natural gas is created from very old decomposing plants 
and animals deep inside the earth. Intense heat from the earth and pressure from 
rocks over millions of years causes layers of plants and animals to decompose. This 
produces a gas that can be brought to the surface of the earth using pipes.

•	 Natural gas is collected by drilling large pipes into the earth. The pipes move the gas 
to the surface where it can be refined and used to generate electricity. 

•	 Of all the fossil fuels, natural gas produces the lowest amount of pollution when it is 
burned to produce electricity. However, burning fossil fuels to create electricity is a 
main cause of pollution and climate change.

•	 Burning natural gas to produce electricity is quite inexpensive due to the abundance 
and low cost of producing natural gas. Many renewable sources like wind and solar 
can be even less expensive, however.  

•	 A process called fracking is also used to access natural gas deep inside the 
earth. Fracking uses high-pressure steam and water to create cracks in the rocks 
underground, which allows more gas to flow to the pipes. This process can cause 
minor earthquakes. It can also cause the natural gas to mix with sources of fresh 
groundwater, contaminating local wells and drinking water.  
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By Tennessee Valley Authority | Public domain, via Wikimedia Commons

Briefing sheet B (Cont’d)

How is Natural Gas Used to Generate Electricity? (Cont’d)

By MagentaGreen | (CC BY-SA 4.0), via Wikimedia Commons
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How is Water Used to Generate Electricity?

The kinetic energy created by flowing water can be used to generate electricity. The faster 
water moves, the more energy can be produced. To increase the amount and speed of 
flowing water, hydroelectric dams are usually built on rivers or streams. When water flows 
through the dam, the motion of the water spins very large turbines (similar to a propellor). 
The spinning of the turbines turns coils in a generator to create electric energy. 

other facts about water-powered generation of electricity

•	 Hydropower produces most of Canada’s electricity. In 2016, 65 per cent of Canada’s 
electricity was generated using hydropower, the third most in the world. 

•	 Quebec, Ontario, and British Columbia produce the most electricity using 
hydropower.  Alberta creates about three per cent of its electricity using hydropower, 
making it last among all provinces. 

•	 Just like energy from the wind and the sun, flowing water is a natural and renewable 
resource. As long as the sources of water are cared for, water will be available to 
generate electricity. 

•	 Hydroelectric generators are located near large rivers, and because of this the power is 
very reliable. 

•	 Converting the energy found in moving water does not create significant amounts of 
pollution. 

•	 Hydropower is the most efficient method of generating electricity because 95 per cent 
of the energy of flowing water gets converted into electricity—only five per cent of the 
energy is converted into other forms of energy, such as heat.

•	 The amount of power generated by hydroelectric dams is easily adjusted by 
controlling the amount of water that contacts or spins the turbines. 

•	 A dam on a river or stream is required to create most hydroelectric facilities. Even 
though most flowing rivers have lots of kinetic energy, it usually isn’t enough to create 
the amount of electricity needed. To produce energy, the dam must be built to collect 
enough water. The construction of dams creates man-made lakes, which floods the 
land that may have been used for farming or even towns. Building dams also causes 
significant changes to land and water ecosystems.  
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How is Water Used to Generate Electricity?(Cont’d)

By Tennessee Valley Authority; SVG version by Tomia | (CC BY-SA 3.0), via Wikimedia Commons
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How is the Sun Used to Generate Electricity?

Solar panels are made of many special cells called photovoltaic cells (PV cells). Particles 
of light from the sun, called photons, interact with electrons inside PV cells. When light 
from the sun is absorbed by a solar panel, the photons “excite” the electrons inside 
the photovoltaic cells (“excite” means that the electrons start to move and vibrate very 
quickly). These electrons then flow through a circuit to create electricity. 

other facts about solar-powered generation of electricity

•	 With 138 solar energy farms that create 2,900 MW of electricity, Canada is the world’s 
ninth-largest producer of solar-generated electricity. 

•	 Canada only creates 0.5 per cent of its electricity using solar power. 
•	 There are almost 3,000 solar installations in Alberta with a capacity of about 50,000kW. 

In 2017, less than one per cent of the electricity in Alberta was generated using solar 
power. 

•	 Solar power continues to become more popular because it is a clean and affordable 
form of renewable energy. 

•	 All areas of the world have the ability to collect solar energy. 
•	 Producing electricity with solar panels produces no pollution or greenhouse gasses. 

Burning fossil fuels to generate electricity does produce pollution and greenhouse 
gases. 

•	 There is pollution related to the manufacturing, installation and recycling of solar 
panels, but it is much less than the pollution produced by creating the machines and 
buildings required to use fossil fuels to produce electricity. 

•	 Creating solar energy is also very quiet and does not disturb people or nature. 
•	 Once solar panels are installed, they require very little maintenance to continue to 

operate. 
•	 Unlike other sources of electricity, solar electricity can only be produced when the sun 

is shining, and is greatly reduced in cloudy or smoky conditions.



16

Which method of generating electricity would be best for our community?Briefing sheet D (Cont’d)

How is the Sun Used to Generate Electricity? (Cont’d)

By S-kei | (CC0 1.0), via Wikimedia Commons

By Tssenthi | (CC BY-SA 4.0), via Wikimedia Commons
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How is Wind Used to Generate Electricity?

In some parts of Alberta, wind turbines are used to generate electricity. Built on tall 
towers, wind turbines are designed with very long blades to catch as much wind energy as 
possible. The blades rotate an axle, which is connected to an electromagnetic generator. 
The amount of electricity generated depends on the speed of the wind, but it can be 
adjusted by changing the angle of the blades and by using gears in between the blades 
and the generator.

other facts about wind-powered generation of electricity

•	 Alberta creates about nine per cent of its electricity using wind powered generators 
and is ranked third among Canadian provinces with about 1,500 MW at maximum 
capacity. Canada generates about five per cent of its power using wind power.

•	 Wind is a natural and renewable resource and will never be depleted.
•	 Like solar-generated electricity, wind power is a clean source of energy. The main 

environmental impacts related to using wind power occur when the wind turbines and 
other equipment is manufactured and installed. Metals and plastics are required to 
build wind turbines, and these materials need to be disposed of when a wind turbine 
is no longer needed. 

•	 The installation of wind turbines can have impacts on the land and also temporarily 
disrupt animal life and ecosystems. However, the land around wind turbines can still 
be used for farming and other uses after wind turbines have been installed. 

•	 A 2014 study estimated that about 234,000 birds are killed by wind turbines every year 
in the United States. The same study found that more than 500,000 birds are killed 
every year in collisions with windows and tall buildings. 

•	 Wind does not always blow consistently, therefore the amount of energy generated by 
wind power can be unpredictable.
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How is Wind Used to Generate Electricity? (Cont’d)

By Jalonsom | (CC BY-SA 3.0), via Wikimedia Commons
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How is Nuclear Energy Used to Generate Electricity?
Using nuclear energy to generate electricity is very similar to other forms of thermally-
generated electricity like coal-fired or natural gas-generated electricity. Water is heated 
to create steam that then turns an electric generator. Unlike using coal or natural gas to 
generate electricity, nuclear power-generated electricity does not burn fossil fuels. 
Nuclear power plants create electricity when uranium atoms are split. This process, called 
nuclear fission, is done in a reactor, a specially built concrete building. The energy created 
during fission generates tremendous heat that is then used to boil water and create 
pressurized steam. The steam is held in a high-pressure container that blasts the steam 
through turbines (turbines are like large fan blades that spin). The spinning turbines are 
connected to an electric generator that turns and produces electricity.  

other facts about nuclear-powered generation of electricity

•	 Although Alberta does not currently use nuclear energy, almost 17 per cent of 
Canada’s electricity comes from this method. 

•	 There are four nuclear power generating facilities in Canada: three in Ontario, and one 
in New Brunswick. 

•	 Even though nuclear energy is only used in Ontario and New Brunswick to generate 
electricity, there is research and development related to nuclear energy in nine 
provinces at 37 different locations.

•	 Over 50,000 people in Canada are directly and indirectly employed in the nuclear 
power industry.

•	 Canada possesses the greatest amount of high-quality uranium in the world. Uranium 
is the material required to create nuclear energy. 

•	 Uranium is found in rock and can be mined. The mined uranium is then processed into 
pellets. Pellets are placed in long, thin fuel rods that are used in nuclear reactors. One 
small pellet of uranium can produce the same amount of energy as one tonne of coal, 
149 gallons of oil, or 480 cubic metres of natural gas.

•	 Nuclear power systems create no air pollution or greenhouse gases.
•	 Although nuclear-powered electrical generating plants do not create air pollution, 

there is radioactive waste left after uranium is used for fuel.
•	 Large amounts of water are required to cool the uranium waste. After it is used, 

the water is very radioactive and very dangerous to people and animals. It takes 
thousands of years for this water to become safe enough to go back into the ground. 
Nuclear power plants require more than twice as much water to cool heated 
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How is Nuclear Energy Used to Generate Electricity? (Cont’d)

By U.S.NRC. | Public domain, via Wikimedia Commons

equipment and waste than coal-fired plants do. 
•	 Used uranium rods are stored in enclosed pools of water on the site of the reactor. 

Similar to the water that was used for cooling, the rods are very radioactive and 
dangerous. At this time, used rods are stored in specially made storage ponds. 

•	 Many people are concerned about the safety of using nuclear power to generate 
electricity. There have been significant accidents at nuclear power plants. During a 
2011 earthquake and tsunami in Japan, water pumps at a reactor malfunctioned. 
Shortly after, the entire reactor overheated and leaked large amounts of radioactive 
water into the air and ocean. Other nuclear accidents have released radioactive gases 
into the environment. 
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How is Biomass Used to Generate Electricity?
Electricity can also be generated by burning waste. This method of generating electricity 
is similar to other methods where fuels are burned, but instead of burning coal or natural 
gas, organic materials are burned to boil water and make steam. The steam is held in a 
high-pressure container that then blasts the steam through turbines (turbines are like 
large fan blades that spin). The spinning turbines are connected to an electric generator 
that turns and then produces electricity.  
Biomass material is any form of organic waste. Organic waste can come from agricultural 
processing (plant stalks), the food industry (restaurant waste), the lumber industry 
(leftover bits of lumber and trees), animal manure from farming, and even humans 
(household garbage). Biomass material can also come from plants grown specifically to be 
harvested and burned. Quick and easy-to-grow plants like corn and hemp and trees like 
eucalyptus and palm can be grown to produce biomass energy.    

other facts about biomass-powered generation of electricity

•	 Biomass waste can be collected from saw mills and pulp and paper mills. In 
agriculture, waste from feedlots and crops can be used as fuel. Even surplus straw 
from various crops can be used; Alberta produces an estimated 8 million tonnes of 
surplus straw annually. 

•	 Biomass energy is considered a renewable resource because Canada has many active 
forestry and agriculture industries that already produce biomass waste. There will be 
fuel for biomass energy as long as there are industries producing waste. 

•	 Biomass energy is also dependable because many different kinds of waste can 
be used for fuel. Using the waste to generate electricity can reduce the amount of 
garbage that is sent to landfills.

•	 Although biomass is considered renewable, burning biomass to generate electricity 
produces CO2, similar to burning fossil fuels. 

•	 Biomass energy can be used in remote farming communities. Farming communities 
could also sell biomass materials to other communities or industries. 

•	 Biomass waste can be used to create several different kinds of fuel. Biomass waste can 
be burned and used to boil water for steam turbines. Biomass can also be processed 
to make methane that can power motors to run turbines. Ethanol is another kind of 
fuel made from organic material that can be used to power many kinds of engines.

•	 Some people are concerned that growing more biomass resources could mean less 
space for crops to feed humans. For example, in some parts of Canada and the  
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How is Biomass Used to Generate Electricity? (Cont’d)

Kisspng.com

United States, agricultural land that was used to grow food crops is now being used to 
grow corn which is then used as a biofuel. 

•	 An Ontario coal-fired generating plant was converted in 2014 to use wood pellets, a 
form of biomass, to generate electricity.
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How is Heat From the Earth Used to Generate Electricity?
Heat from the core of the earth can be used to generate electricity. Instead of burning 
fossil fuels, biomass waste, or using nuclear technology, this method uses geothermal 
energy, or heat from the earth, to boil water into pressurized steam. The steam is held in 
a high-pressure container that then blasts the steam through turbines (turbines are like 
large fan blades that spin). The spinning turbines are connected to an electric generator 
that turns and produces electricity.
Similar to drilling for oil, geothermal wells are drilled deep into the earth where it is very 
hot. Sometimes there is already naturally-heated water underground, or it is pumped 
down from the surface deep underground to get heated. This water is then piped back to 
the surface and used to provide heat or to generate electricity.  

other facts about the geothermal generation of electricity

•	 “Geo” means earth in Greek, so “geothermal” literally means “earth heat.” The water 
from natural hot springs is a common example of geothermal energy.

•	 In 2017, less than three per cent of Alberta’s energy was generated using geothermal energy. 
•	 A survey done in 2005 found that eleven locations in British Columbia could produce a 

total 643MW of power; an amount equivalent to what 66 of the biggest wind turbines 
in the world could generate.  

•	 The carbon emissions of a typical geothermal plant are significantly less than the 
carbon emissions of a coal power plant that produces the same amount of electricity.   

•	 Existing oil and gas wells can often be used to produce geothermal energy or to 
explore for sources of geothermal energy.

•	 Geothermal energy is very reliable. It is just as reliable as wind and solar generated 
electricity. This makes it easy to plan for the amount of electricity a plant can 
generate.

•	 There are concerns that geothermal energy can potentially cause earthquakes. 
Switzerland has experienced many small earthquakes believed to be caused by work 
on geothermal facilities. 

•	 It can be expensive to find the underground sources of geothermal energy. After a 
good location is found, the construction of the underground equipment can also be 
very expensive. Studying a location for geothermal energy can cost up to $6 million; 
studying a wind turbine site costs approximately $300,000.

•	 Using geothermal energy may also pollute underground water systems. This could 
affect the water supplies for communities and agriculture.
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How is Heat From the Earth Used to Generate Electricity? (Cont’d)

By KVDP, derivative work: Fred the Oyster | (CC BY-SA 3.0), via Wikimedia Commons

By Department of Energy | Public Domain, via Wikimedia Commons
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success criteria how am i doing? 

I	can	use	criteria	to	evaluate	and	describe	methods	of	
generating	electricity.
Examples:	

Next	steps	(e.g.,	use	criteria,	ask	for	help):

I	can	recommend	a	method	of	generating	electricity	
that	would	be	best	for	my	community.
Examples:	

Next	steps	(e.g.,	add	more	evidence,	use	criteria,	ask	
for	help):	

I	can	use	evidence	to	support	ratings	and	
recommendations.
Examples:

Next	steps	(e.g.,	add	more	evidence,	use	criteria,	ask	
for	help):

Assessing My Understanding of Methods of 
Generating Electricity

Assessment materials A

Name:

1.	Provide	examples	that	show	how	you	have	met	the	success	criteria.	
2.	Use	the	rating	scale	to	indicate	how	well	you	have	met	the	success	criteria.	
3.	Describe	the	next	steps	in	your	learning.


