Energy Talk
Glossary of Terms
- Will be available November, 2016
Watt
Unit of electrical power. "Watts" are calculated by multiplying the electrical pressure in a circuit
("volts") by the amount of electricity moving in the circuit ("amps"). For example, 120 volts
times 2 amps equals 240 watts.
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Module 1: Electricity in my community
Learning Outcomes





How is electricity made?
How does it get to your home?
How do we measure electricity?
How much electricity do I use?

Electricity is all around us - powering our
communities, cell phones, computers, appliances
and lights.
It works through nature too in the form of
lightening.

http://www.rd.com/culture/lightning-strikes/

The energy sources we use to make electricity can
be renewable or non-renewable.
But, what exactly is electricity?
Electricity is a type of energy that was discovered
over 100 years ago. One of the most common
ways to make electricity is by converting other
energy sources, such as coal, natural gas, and oil
or solar, wind and moving water.

Eye Rapids near Poplar Hill First Nation

Electricity is the flow of electric power.

Video: What is Electricity?
https://www.youtube.com/watch?v=0zif9w_vqx0
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It's easy to just flip on a switch or plug something in and
we get electricity.
But how does electricity get to your home or school?
Well, electricity is generated in different ways, such as
hydro, coal, wind and solar power.
After it is generated, electricity is sent out along power
lines, which can carry it over long distances. These
transmission lines are often referred to as high voltage
lines.
Higher voltage allows electricity to travel long distances
more efficiently. The electricity eventually reaches your
neighborhood when the voltage is reduced and from there
it travels through distribution lines to your home.

http://sdm-blog.mit.edu/2010/03/sdm-best-thesis-prize-awarded-for-grid_11.html

Electricity is measured in watts and kilowatts.
The kilowatt-hour is a standard unit of electricity
production and consumption.
1 Watt = 1 Joule/second
1000 Watts = 1 kilowatt
Other Energy Units and Conversions:

http://www.wikihow.com/Calculate-Kilowatts-Used-by-Light-Bulbs

The joule is the standard unit of energy in electronics and
general scientific applications. One joule is defined as the
amount of energy exerted when a force of one newton is
applied over a displacement of one meter. One joule is the
equivalent of one watt of power radiated or dissipated for
one second.
In some applications, the British thermal unit (Btu) is used
to express energy. One Btu is equivalent to approximately
1055 joules
Watt is the power of a Joule of energy per second.
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Video: How to measure electricity
https://www.youtube.com/watch?v=1__KjuGNzxc

How much electricity am I using?
Reading your electricity meter lets us know how much
electricity we use.
Many electricity meters have 4 energy dials. Meters with 5
dials or digital displays are also common.
The meter number is displayed on the electricity meter.
When entering your meter number, do not include the letters
MH. Instead, add another zero at the beginning to make a 7digit number. The above meter shows MH062189, so this
meter number would be 0062189.
Dial display:
Take the exact position of the dials hands of your electricity
meter on the blank dials on the meter-reading card. From the
position of the dial hands, record the meter reading under the
dials.
https://www.hydro.mb.ca/customer_services/how_to_read/meter.shtml

Digital display:
Wait for the electricity meter display to show the letters
"kWh" along with the reading. Record the meter reading on
the lines under the dials on the meter-reading card.
North Americans use the most
electricity in the world.
How much electricity do most people use?
In Ontario, we use an
average amount of
electricity compared
to the rest of Canada.
Source:
Source:

http://shrinkthatfootprint.com/average-household-electricity-consumption

http://www.canadiangeographic.ca/magazine/jun12/energy_use_canada_map.asp
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In the average home, the clothes washer on the hot water
setting is the appliance that uses the most electricity.

Source:
http://www.ontarioenergyboard.ca/oeb/Consumers/OEB%20and%20You/Newsletters/Infographic

Challenge: Chose 5 conservation tips on the link attached and try them out at home.
http://www.energy.gov.on.ca/en/saving-energy-for-home/winter-energy-saving-tips/

Quiz (1)
1.
A.
B.
C.

When I get food from the fridge, I:
Open the fridge, grab what I need and shut the fridge.
Stand with the fridge door open and decide what to eat.
Decide what I want before opening the fridge.

2.
A.
B.
C.

My computer or laptop stays on:
Only during daytime.
Only when I am using.
All the time.

3.
A.
B.
C.
D.
E.
F.
G.

What conservation ideas have you tried or are you doing at your home?
Motion sensor lights
Clothesline for drying clothes
Powerbar for electronics
Wraped blanket on hot water tank
Hot water timer
Florecent or LED lights
Other
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Excercise with Youth (1)
Find the school’s electricity meter and ask the class how they could save energy
at home and at school.
Ask the students to sit outside and think about what energy means to them and
what it has to do with the land.
Youth Responses:
Notes:
Brainstorming ways to save electricity

What does energy mean to you? What does it have to do with the land?
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Module 2: Energy Sources: Renewable and Non-renewable Energy

Learning Outcomes
 What are renewable and non-renewable sources of energy?
 What are the advantages and disadvantages of renewable and non-renewable
sources?
Energy can be made from renewable or non-renewable energy sources.

http://sites.psu.edu/etclementrcl/2015/02/13/renewable-energy-we-can-count-on/
crude oil, natural gas, coal, oil shales and tar sands.


Non-renewable energy is energy produced by burning fossil fuels such as coal.

The Advantages of NON-Renewable Energy






Fossil fuels, such as coal, oil and gas are abundant in Canada and are readily available.
Canada has enough fossil fuel resources to last for many years.
Very large amounts of electricity can be generated from fossil fuels.
A typical coal-fired power station generates electricity by burning coal in a boiler that
heats up water, which is converted into superheated steam. This steam drives a steam
turbine that in turn drives a generator that produces electricity. A single coal-fired power
station unit can power many thousands of houses as well as large industry.
In many remote First Nations, diesel generation has been the main source of electricity
generation because there are no other options, but many communities are adding
renewable energy generation to reduce the load on diesel generators to use less fuel.
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Remote First Nation Diesel Plant and Fuel Tank

The Disadvantages of NON-Renewable Energy




Fossil fuels are non-renewable and will eventually run out because we are using them
much faster than they can be restored within the earth.
Burning fossil fuels produces pollution from nitrous oxides, and acid rain from sulphur.
Burning fuels also produce greenhouse gases including vast amounts of carbon dioxide
that may be causing the phenomenon of global warming that the planet is currently
experiencing.
Greenhouse Gas Effect

The Greenhouse Effect is the trapping of solar heat energy by gases in the atmosphere. The
greenhouse effect is usually beneficial to us as it prevents the planet from freezing or getting too
cold when the sun goes down.
However the Enhanced Greenhouse Effect caused by the accelerated increase of greenhouse
gases in the atmosphere may be causing Global Warming. This could lead to the melting of the
polar ice caps which would raise the levels of the oceans and cause flooding of islands and other
low lying coastal areas. It may also have a major effect on rainfall and other world climatic
patterns, creating extreme and unpredictable weather.
Global warming has the potential to bring catastrophic changes to our environment that will
affect not only us, but also all life on the planet.
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http://www.c2es.org/science-impacts/basics/kids
As well as greenhouse gases being capable of increasing the earth's atmospheric temperature,
some of the gases produced by burning fossil fuels can be toxic and can cause pollution. One of
these is sulphur dioxide, which produces acid rain.
Video: Non-Renewable Energy
https://www.youtube.com/watch?v=uvHC8lV1N9A
Renewable Energy Sources

http://vectorschools.co.nz/sources-of-renewable-energy
RENEWABLE ENERGY




Most of Canada’s electricity comes from renewable energy.
Renewable energy is generated from natural resources.
They are also referred as alternative sources of energy, or “green” energy because it
does not harm the environment in the way that fossil fuels do.

Page 9 of 24

Energy Talk
The Advantages of Renewable Energy


One major advantage with the use of renewable energy is that as it is renewable it is
therefore sustainable and so will never run out.



Renewable energy facilities generally require less maintenance than fossil fuel. Their fuel
being derived from natural and available resources reduces the costs of operation.



Renewable Energy produces little or no waste products such as carbon dioxide or other
chemical pollutants, so has minimal impact on the environment.



Renewable energy is becoming a more accessible option for remote communities.

Ontario Generation Mix and Forecast
https://www.neb-one.gc.ca/nrg/ntgrtd/ftr/archive/2012/index-eng.html

The Disadvantages of Renewable Energy


It is difficult to generate the quantities of electricity that are as large as those produced
by traditional fossil fuel fuels.



Reliability of the supply is another concern. Renewable energy often relies on the
weather for its sources of its power. Hydro generators need a consistent supply of
flowing water. Wind turbines need wind to turn the blades, and solar collectors need
clear skies and sunshine to collect heat and make electricity. When these resources are
unavailable so is the capacity to make energy from them. This can be unpredictable and
inconsistent.
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The current cost of renewable energy technology is high. This is because it is a new
technology and as such has large capital cost.

Some renewable energy projects affect the land.
Hydro dams have been disastrous for First Nation
people in Northern Ontario. One of which being Lac
Seul First Nation, who’s traditional lands and
ancestors were flooded due to the Ear Falls dam.
Lac Seul First Nation represents more than 2,710
band members, 850 of which live in one of three
communities near Sioux Lookout, Ontario. A dam
was built in Ear Falls and during the late 1920’s and early 1930’s the level of the Lac Seul
reservoir increased dramatically, eventually flooding the community and traditional lands in
1934. Detrimental effects to the land and community members are still felt today, almost 75
years later it has left the community displaced and without land. Lac Seul Generation Station
continued expansion, but was halted following a judicial review. In 2006, The First Nation
and Ontario Power Generation reached an agreement with an apology and settlement. The
OPG-Lac Seul settlement addressed the impact of the Root River diversion project and the
generating stations at Ear Falls and Manitou Falls.


The Ear Falls GS powerhouse is connected to the 185-metre long Lac Seul Conservation Dam
which is owned by the Province of Ontario and operated by OPG. The dam is used to regulate
water levels and flows for the purposes of power production in Ontario and Manitoba. This
facility generates approximately 185,000 megawatt-hours of renewable energy per year.
Sources:
http://www.powershow.com/view1/1a0118ZDc1Z/The_Lac_Seul_Obishikokaang_Waasiganikewigamig_Generating_Station_Anatomy_of_a_Partnership_Ch
ief_Clif_powerpoint_ppt_presentation

http://www.powerauthority.on.ca/hydroelectric/lac-seulear-falls-obishikokaangwaasiganikewigamig-generating-station-293-mw-ear-falls-english-river
http://media.knet.ca/node/3739
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First Nation ownership in Renewable Energy


First Nations are dealing with the impacts of dependence of non-renewable energy. They
are exploring their own renewable energy solutions in order to complete projects that are
community-led and owned and limit the impact on the land.

www.nccsolar.com

Video: Understanding Renewable Resources
https://www.youtube.com/watch?v=MHutG0e58os
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Quiz 2
1.
A.
B.
C.
D.

Why would you consider renewable energy?
It is clean.
It is endless.
It is sustainable.
What do you think?

2.
A.
B.
C.
D.

Why is non-renewable energy used?
It’s reliable
It’s cheap
It’s more available
What do you think?

Challenge: Find out how many litres of fuel were purchased last year. What percent of
your community’s generation is from renewable sources? What options does your
community have for using renewable energy?
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Exercise with Youth (2)
Find out if there is any renewable energy projects in your community. Visit the
site if there is one.
Ask the youth what they think the advantages and disadvantages are of each.
Make a list together.
Youth Responses:

Advangtages of Renewable Energy:

Disadvantages of Renewable Energy:
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http://pics-about-space.com/solar-system-crossword-puzzle?p=1
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Module 3: Electricity in Remote First Nations
Learning Outcomes
 How does electricity get to my community?
 How does my community manage and plan for energy?
 What are remote First Nations doing to plan for energy?
Generators
Generators produce the power we use. They include nuclear, hydro, natural gas, wind and solar.
The largest generator is Ontario Power Generation – a provincially-owned company.
Transmitters
Once power is made, it travels across Ontario on high-voltage transmission lines. Those lines,
which in Northern Ontario are mostly owned and operated by Hydro One, take power from the
generator to the doorsteps of local utilities. There, it is put through transformers that convert it to
low-voltage power. It is then sent out on distribution lines.
Distributors
Local utilities (also known as distributors), own and operate the low-voltage lines that deliver
power to your home or business. They are also responsible for billing you and delivering unique
local conservation programs. In remote First Nations, the distribution is either provided by
HORCI or a community-owned Independent Power Authority.
The price paid for the electricity through HORCI is set by the Ontario Energy Board for all
Ontario customers. For remote First Nations served by HORCI, the Federal and provincial
governments contribute to a rebate for homes and businesses call the Rural and Remote Rate
Protection (RRRP). With the rebate, the rate is the cheapest in Ontario. The school, water plant
and health centre also receive funding from the federal government based on their size to pay for
electricity every month. HORCI has contracts with the First Nations it serves and if bills are not
paid, a technician will come to the community and put a restricting device on the meter reducing
the amount of electricity the house can use. Eventually if the bill is not paid, the house is
disconnected until payment is received. First Nations are working with HORCI to avoid
disconnections.
Independent Power Authorities were created because HORCI was not able to provide service to
some reserves when they were established. Since then, First Nations have been responsible for
buying enough fuel to power the generators and collecting electricity bills to pay for fuel.
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Because IPAs do not qualify for the RRRP rebate, they would have to charge customers a lot
more for electricity in order to pay for fuel. Band administration has decided in many cases to
only charge people based on what they can afford and takes an electricity amount from payroll
cheques. The rest of the funds the IPA needs to cover expenses comes from other band programs
to pay for electricity. Ontario Works also provides a shelter allowance to support electricity costs
for those on assistance.

Remote First Nation Fuel Tanks

The Independent Electricity System Operator (IESO)
The IESO balances the supply of and demand for electricity in Ontario. It directs the flow of
electricity across the province's transmission lines, connecting generators that produce power,
transmitters that send it across the province, local utilities that deliver it to people’s homes and
businesses, and industrial companies that use it in large quantities. The IESO plans the power
system and makes sure Ontario has enough electricity over the long term. It also coordinates
conservation efforts across the province.
Currently, there is no transmission company providing remote First Nations in Northern Ontario
with electricity. Fuel is shipped on winter road, barge and by air. Transportation is very costly.
Currently First Nations are working towards (1) having enough fuel tank capacity to last the
year, (2) saving enough cash to pay for the whole year’s fuel all at once (3) the winter road is
open long enough to haul all the fuel required. Otherwise, fuel is sent by air at twice the price
for shipping.
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Source: http://wataytraining.knet.ca

Video: “Our Story” Watay Power June 2, 2016
http://www.wataypower.ca/

Wataynikaneyap Power is a First Nation owned company made up of 21 First Nations that will
connect 17 remote communities in Northern Ontario. The project is anticipated to include
1,800km of transmission line made with wooden H frame poles. Today, the project is 51%
owned with RESFortis, the transmission partner whith the option of 100% First Nation
ownership in the future. The project will cost $1.2 Billion to construct, which is equal to the
savings of diesel generation over 40 years. During construction there will be 260 jobs in
Northwestern Ontario. It is estimated that 6 Million tonnes of greenhouse gases that cause
climate change will be saved over 40 years. Because the First Nations are the company owners,
they are making decisions about how to care for the land, meet the duty to consult and engage
community members throughout the process.
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Remote Energy Planning
There are approximately 175 Aboriginal
and off-grid communities with
approximately 67,420 people across
Canada. They face a number of
environmental, social, and economic
concerns that relate to energy.
The IESO is responsible for ensuring that
all people in Ontario have enough
electricity. Representatives from the IESO
travel to remote First Nations every five
years to ask the people what they need.
This is usually a day trip.
Twenty-five remote, off-grid First Nation
north-western communities are dependent
on diesel generating systems. These
systems are expensive to operate,
environmentally damaging, and are often
unable to meet the energy needs of the
communities. Lack of fuel supply due to
poor winter road conditions (increasingly
an annual occurrence) is an immediate
emergency that needs to be addressed.
Supporting First Nations endeavours to
switch from diesel generation and to tie on
to the provincial grid, providing access to
basic energy services and in utilization of
renewable energy (RE) options is a high
priority. Although there are only two
renewable energy sites listed in
Northwestern Ontario, solar panels are
installed and working in many First
Nations.

http://fnpim-cippn.aandcaadnc.gc.ca/index-eng.html

Source: http://tvo.org/sites/default/files/medialibrary/Current%20Affairs/Shared%20Values/Articl
e%20images/April%202016/off-grid-mapV2.jpg

Environmental concerns of electricity
generated from diesel:
Burning large amounts of diesel produces
substantial greenhouse gas emissions. This
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contributes to climate change which
negatively affects communities.
The transportation of fuel by trucks on
winter roads impacts the environment
negatively through high greenhouse gas
emissions from the vehicles.
Fuel spills may take place while the fuel is
being transported and stored, posing
environmental risks. Fuel tank leaks
contaminate soil and groundwater.

Winter Road Accident

Socio-economic Concerns of electricity
generated from diesel:
Emissions from diesel generators could
contribute to health problems in
community members.
Diesel spills affect community member’s
heath.
Black-outs can occur if diesel generators
break down or are not properly
maintained. This can be dangerous in cold,
remote locations. It also interrupts essential
services such as school, clinic, water plant
and payroll. New construction cannot occur
if there is not enough electricity causing
overcrowding in houses and limited
economic development opportunities.

Diesel Spill
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Renewables in Remote First Nations
Frist Nations are building their own
renewable projects in order to reduce
dependence on diesel generations. Many
First Nations have had success installing
solar panels on the roof of buildings and
having the electricity go directly to the
building. Some solar projects do not have
batteries, so the solar electricity generated
is used when available. Those with
batteries can store the extra power and
use it after the sun goes down.
First Nations are also using small solar
panels to provide power at cabins. They
are less expensive and lighter.
Larger solar installations can power more
than just a building and can be tied into
the community distribution network
through a micro-grid. The micro-grid in a
remote First Nation is a switch that uses
electricity from the diesel plant primarily
and renewable generation whenever
available.

McDowell Lake First Nation Band Office Solar Panels

For all renewables in HORCI served Frist
Nations, inspections must be done by the
licensed distributor, HORCI.
HORCI’s Reindeer Program offers a
guaranteed purchase agreement where
HORCI will purchase the power
generated and use it to power the First
Nation. This agreement can be used by
the First Nation to obtain a loan in order
to make an investment in the project.

How a Microgrid works
http://www.microgridinstitute.org/

Water power requires a large investment and a large need for electricity. Most First
Nations do not have enough demand to require a large run-of-the-river project. However,
with a transmission grid, First Nations could generate more than enough power for their
community and sell the extra power back to the transmission grid.
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Run of the river water power allows some of the water to be diverted through a pipe
which turns a turbine. This is less harmful than a dam and the technology has been
improving to reduce the affect on water levels and fish habitat.

Deer Lake Run-of-the-river Generation

Windpower is also being used in remote First Nations. In places where the wind is
constantly blowing, a large turbine can be installed. As the wind turns the blades, a motor
turns, creating electricity. Turbines have been harmful to birds and require batteries to
store the energy when it is not windy. Installation requires shipping large parts. Repairing
turbines requires climbing equpment and specialized technicians. However First Nations
have had success with wind energy. As the technology improves, wind energy will
provide a greater amount of Ontario’s power through large wind farms.

Kasabonika Wind Turbines

http://www.netnewsledger.com/2016/07/03/kasabonika-celebrates-kcdc-anniversary/
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Quiz 3
1

What renewable projects have you heard about in Northern Ontario?

2

Does your First Nation have a renewable energy site?

3

What do you think your First Nation should do about diesel generation
dependence?

4

What do you think about the Watay Power Transmission Line?

5

Have you used renewable energy (if so what)?

Examples: Solar panels at the cabin, Hang your clothes to dry outside, Solar charger for cell phone, Open
the curtains in the winter to let the sun in etc.

6

What are some other examples or Renewable Energy?
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Exercise with Youth (3)
Ask the youth what they think the community can do to reduce dependence on
diesel (conservation, renewables, transmission).
Take a class for a cookout picnic to the lake and ask the youth what they want
for the future of the land.
Notes:
What can your community do to burn less diesel fuel?

What do you want for the future of the land?

Challenge: Talk to your EDO, Public Works manager and council about what
they are doing for energy planning (conservation & renewables). How can
community members participate in or update your community’s energy
planning?
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