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Harnessing Solar Power at Hillman Marsh Conservation Area, Leamington, Ontario 

Gr. 9-10 -  In Your Classroom 
Program length: 1 hour 20 minutes 

Program Cost: $110.00 (maximum 30 per program) 
Explore how energy use and its sources, our Carbon Footprint, Global 

Warming and Climate affect the sustainability of local ecosystems,  
watersheds, and resource management.  Take part in experiments using 

map skills, spectrometers, and enviroscapes. 
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Objectives:  Students will be able to: 1) investigate the effects of the lack of solar energy for 
heating oceans and growing crops due to air pollution 2) predict zones of weather patterns due 
to wind direction and centers of air pollution 

Method:  Students investigate the effect of energy consumption on the pollution levels in 
clouds and the consequential climate change effects on weather patterns 

Background:  30% of Solar Energy is bounced back into space by the protective layers of 
gases which make up the atmosphere.  The remaining photons are stored in our water, land and 
air, or used in the water cycle.  Since the Industrial Revolution, the burning of fossil fuels and 
destruction of our boreal and rain forests have caused huge amounts of “Greenhouse” gas to 
accumulate like a blanket over our atmosphere.  The effect is like a giant greenhouse which 
traps the carbon dioxide, water vapour and oxygen inside our atmosphere causing a world-wide 
rise in temperature.   

At the same time warm air is being trapped within our atmosphere pollution is blocking some of 
the sunlight needed for evaporation and photosynthesis.  When the sky becomes full of         
pollution particles, pollution-filled clouds form.  In polluted clouds, water droplets condense 
around these particles and each droplet acts as a mirror which reflects some of the sunlight back 
into space.  The more water droplets in a cloud, the more light is reflected back into space and 
the less solar energy reaches the earth.  The wind drifts the polluted clouds in streams, similar to 
a vapour trail from the pollution left by a jet plane.  When an area of an ocean is covered by a 
pollution stream, the reduction in solar radiation causes a reduction in evaporation and therefore 
reduces the amount of rain cloud formation.  Wind that normally would blow rain clouds from 
that part of the ocean and rain over areas of continents, no longer brings as much rain.  As a 
result, dryer areas of continents are experiencing greater periods of, and more frequent 
droughts.  Sunlight for photosynthesis is also reduced in areas where the pollution streams 
cover the land over continents.  Global warming and “Global Shading” is changing the weather 
patterns causing droughts and famine in some areas and more severe flooding and tornados in 
other areas.  Visit http://hdr.undp.org/en/media/Two_Degrees_En.pdf to view world-wide    
climate change events. 

Materials:  pencil, two 8 �  x 11 sheets of paper (clouds) and rice (pollution particle) 

Procedure:  1.  Scatter ten grains of rice on an 8 1/2 x 11 sheet of paper and draw a water   
droplet circle around each one to represent normal cloud cover.  2)  On the second sheet scatter 
ten times more rice and draw circles around each to represent the polluted cloud. 3) Compare 
the amount of space left in the polluted cloud verses the normal cloud or the amount of surface 
area reflecting back sunlight into space.  4) Record the observations.  5)  List the countries   
consuming the most energy.  6)  Choose one of these countries or group of countries if in the 
same region and highlight their location on the map on pg. 21   7) Using the map showing 
“Wind    direction” predict where the cloud of polluted particles would flow and draw and label 
the “polluted cloud” area on the Earth Map.              
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What country or areas of land or ocean have reduced sunlight due to the polluted cloud area?  
Predict the change in weather over this area due to lack of solar energy and the effect on crops, 
people, and wildlife habitat.
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Using the maps created by  several groups compare the global effects of energy loss and         
temperature rise  due to the increased radiation of heat energy into our atmosphere. 

�(�D�V�W�H�U�Q���%�O�X�H�E�L�U�G���F�R�X�U�W�H�V�\���R�I��

�3�R�L�Q�W���3�H�O�H�H���1�D�W�L�R�Q�D�O���3�D�U�N��

Curriculum Tie-in  
� examine the factors that   
affect survival in populations����
� investigate the dynamic and 
sustainable nature of          
ecosystems                              
· investigate the factors that 
affect ecological systems                                                

Materials: 
�  rice 
�  photocopies of the map 
�  pencil crayons or markers 
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Curriculum Tie-in  
� compare methods of         
producing electrical energy, 
their advantages and          
disadvantages  
� examine the resource limits 
of an ecosystem 
8�8�8�8�evaluate the social, economic 
and environmental costs and 
benefits arising from the   
methods of electrical energy 
production in Canada  
· investigate the impact of 
technology on ecosystems and 
issues related to sustainability 
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Objectives:  Students will be able to discover how much energy they use in their 
daily lives in a fun way.   

Method:  Students learn about energy consumption through drama.  They will host 
the “Who Wants to Be an Energy Heir” game as a class. 

Background: When we “plug in” or “turn on” the electricity we use in Ontario most 
of the energy still comes from Hydroelectric, Nuclear and Coal Powered Plants with 
only a small fraction generated from wind and solar power.  Saving energy saves us 
money on our electric bill and reduces the size of the “global warming footprint” we 
leave on our environment.  In 1992, Canada passed “the Energy Efficiency Act”, in an 
effort to save consumers money and help reduce the country’s energy consumption.  
Major appliances have been the focus of this act since they consume almost half of the 
energy used in our homes.  Through the Energy Efficiency Act, guidelines were set 
for minimum energy performance standards or MEPS, the “EnerGuide for         
Equipment” was created, and the ENERGY STAR® program introduced new product 
labels to show consumers the product’s energy efficiency.  Through the Energy Star     
program, incentives and rebates in the research, development, production and         
purchase of more energy efficient appliances has caused a large reduction in the      
energy “footprint” by conserving energy, saving consumers money and reducing the 
emissions that affect global warming.  The “2003 Survey of Household Energy Use” 
is a study which shows the home energy savings for major appliances used in Canada.  
This survey is available online.  Smaller appliances also use energy and some         
appliances use energy even when they are turned off.  These appliances include: any 
electronic appliance, any appliance which stays in “Stand by Mode” when turned off, 
any appliance which uses a  microchip, battery pack or has a transformer.  The simple 
way of eliminating this “phantom” energy drain is by using power bars for our       
entertainment and communications equipment which can be switched off when we are 
not using them.  Besides turning off the light, we need to get in the habitat of         
unplugging any chargers we use for cell phones,  PDAs, and power tools.  “Compact       
fluorescent light bulbs save energy and last more than twice as long as regular bulbs.  
You can get “soft” or “warm” CFLs if you don’t like the harsh blue ones.  There is a 
tiny amount of mercury in the light so if the CFL is broken, leave the room for about 
20 minutes and then open the windows to clear the air in the room.  Making smart 
energy choices needs to become a habit and a lifestyle to reduce our energy footprints. 
 
 Procedure:  1) Have the students take turns being the host and contestants in this 
game show, “Who Wants to be an Energy Heir?”.  Photocopy a set of the game cards.  
The host card has the answer highlighted in brown.  The contestants receive three    
life-lines: “50:50” where two wrong answers are removed; “Phone-a-Friend” which 
would be a student in the classroom; and “Ask the Audience” where the number of 
hands raised would determine the audience’s choice.  The levels for the game are:  
$100.00, $200.00, $300.00, $500.00, $1,000.00, $2000.00, $4000.00, $5,000.00, 
$10,000.00, $15,000.00, $25,000.00, $50,000.00, $250,000.00 and $1,000,000.00.  
The intent of the game cards is to bring about a discussion regarding conservation of 
energy and making energy conservation choices in our daily lives and future          
decisions. 
 

Extension:  Have the 
students use the          
information in their text 
book to create more 
game cards. 

Materials: Photocopy 
game cards. 

�%�L�U�G�L�Q�J���7�R�X�U�L�V�W�V���D�W����
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�G�U�H�V�V���L�Q���W�K�H���O�D�W�H�V�W���I�D�V�K�L�R�Q����

��



�:�K�D�W���D�U�H���V�R�P�H���V�L�P�S�O�H���Z�D�\�V���Z�H���F�D�Q���V�D�Y�H���������������:�K�D�W���D�U�H���V�R�P�H���V�L�P�S�O�H���Z�D�\�V���Z�H���F�D�Q���V�D�Y�H���������������:�K�D�W���D�U�H���V�R�P�H���V�L�P�S�O�H���Z�D�\�V���Z�H���F�D�Q���V�D�Y�H���������������:�K�D�W���D�U�H���V�R�P�H���V�L�P�S�O�H���Z�D�\�V���Z�H���F�D�Q���V�D�Y�H��������������

�H�Q�H�U�J�\���Z�L�W�K���W�K�H���D�S�S�O�L�D�Q�F�H�V���Z�H���X�V�H�"�H�Q�H�U�J�\���Z�L�W�K���W�K�H���D�S�S�O�L�D�Q�F�H�V���Z�H���X�V�H�"�H�Q�H�U�J�\���Z�L�W�K���W�K�H���D�S�S�O�L�D�Q�F�H�V���Z�H���X�V�H�"�H�Q�H�U�J�\���Z�L�W�K���W�K�H���D�S�S�O�L�D�Q�F�H�V���Z�H���X�V�H�"��������

�$���� �8�Q�S�O�X�J���F�K�D�U�J�H�U�V�������N�H�H�S���K�R�P�H���H�Q�W�H�U�W�D�L�Q�P�H�Q�W���H�T�X�L�S��

�P�H�Q�W���S�O�X�J�J�H�G���L�Q�����D�Q�G���V�H�W���\�R�X�U���F�R�P�S�X�W�H�U���R�Q���V�O�H�H�S������

�%���� �8�Q�S�O�X�J���F�K�D�U�J�H�U�V�������N�H�H�S���K�R�P�H���H�Q�W�H�U�W�D�L�Q�P�H�Q�W��������������

�H�T�X�L�S�P�H�Q�W���S�O�X�J�J�H�G���L�Q�����W�X�U�Q���R�I�I���\�R�X�U���F�R�P�S�X�W�H�U���E�X�W���N�H�H�S��

�W�K�H���P�R�Q�L�W�R�U���R�Q������

�&���� �$�O�Z�D�\�V���O�H�D�Y�H���F�K�D�U�J�H�U�V���D�Q�G���K�R�P�H���H�Q�W�H�U�W�D�L�Q�P�H�Q�W��

�H�T�X�L�S�P�H�Q�W���S�O�X�J�J�H�G���L�Q���D�Q�G���\�R�X�U���F�R�P�S�X�W�H�U���R�Q����

�'���� ���8�Q�S�O�X�J���F�K�D�U�J�H�U�V�������S�X�W���K�R�P�H���H�Q�W�H�U�W�D�L�Q�P�H�Q�W���H�T�X�L�S�P�H�Q�W���8�Q�S�O�X�J���F�K�D�U�J�H�U�V�������S�X�W���K�R�P�H���H�Q�W�H�U�W�D�L�Q�P�H�Q�W���H�T�X�L�S�P�H�Q�W���8�Q�S�O�X�J���F�K�D�U�J�H�U�V�������S�X�W���K�R�P�H���H�Q�W�H�U�W�D�L�Q�P�H�Q�W���H�T�X�L�S�P�H�Q�W���8�Q�S�O�X�J���F�K�D�U�J�H�U�V�������S�X�W���K�R�P�H���H�Q�W�H�U�W�D�L�Q�P�H�Q�W���H�T�X�L�S�P�H�Q�W��

�R�Q���D���S�R�Z�H�U���E�D�U���V�R���\�R�X���F�D�Q�����V�Z�L�W�F�K���L�W���R�I�I�����D�Q�G���V�H�W���\�R�X�U���R�Q���D���S�R�Z�H�U���E�D�U���V�R���\�R�X���F�D�Q�����V�Z�L�W�F�K���L�W���R�I�I�����D�Q�G���V�H�W���\�R�X�U���R�Q���D���S�R�Z�H�U���E�D�U���V�R���\�R�X���F�D�Q�����V�Z�L�W�F�K���L�W���R�I�I�����D�Q�G���V�H�W���\�R�X�U���R�Q���D���S�R�Z�H�U���E�D�U���V�R���\�R�X���F�D�Q�����V�Z�L�W�F�K���L�W���R�I�I�����D�Q�G���V�H�W���\�R�X�U��

�F�R�P�S�X�W�H�U���R�Q���V�O�H�H�S�����F�R�P�S�X�W�H�U���R�Q���V�O�H�H�S�����F�R�P�S�X�W�H�U���R�Q���V�O�H�H�S�����F�R�P�S�X�W�H�U���R�Q���V�O�H�H�S������

�:�K�D�W���D�U�H���V�R�P�H���V�L�P�S�O�H���Z�D�\�V���Z�H���F�D�Q���V�D�Y�H���������������:�K�D�W���D�U�H���V�R�P�H���V�L�P�S�O�H���Z�D�\�V���Z�H���F�D�Q���V�D�Y�H���������������:�K�D�W���D�U�H���V�R�P�H���V�L�P�S�O�H���Z�D�\�V���Z�H���F�D�Q���V�D�Y�H���������������:�K�D�W���D�U�H���V�R�P�H���V�L�P�S�O�H���Z�D�\�V���Z�H���F�D�Q���V�D�Y�H��������������

�H�Q�H�U�J�\���Z�L�W�K���W�K�H���D�S�S�O�L�D�Q�F�H�V���Z�H���X�V�H�"�H�Q�H�U�J�\���Z�L�W�K���W�K�H���D�S�S�O�L�D�Q�F�H�V���Z�H���X�V�H�"�H�Q�H�U�J�\���Z�L�W�K���W�K�H���D�S�S�O�L�D�Q�F�H�V���Z�H���X�V�H�"�H�Q�H�U�J�\���Z�L�W�K���W�K�H���D�S�S�O�L�D�Q�F�H�V���Z�H���X�V�H�"��������

�$���� �8�Q�S�O�X�J���F�K�D�U�J�H�U�V�������N�H�H�S���K�R�P�H���H�Q�W�H�U�W�D�L�Q�P�H�Q�W���H�T�X�L�S��

�P�H�Q�W���S�O�X�J�J�H�G���L�Q�����D�Q�G���V�H�W���\�R�X�U���F�R�P�S�X�W�H�U���R�Q���V�O�H�H�S������

�%���� �8�Q�S�O�X�J���F�K�D�U�J�H�U�V�������N�H�H�S���K�R�P�H���H�Q�W�H�U�W�D�L�Q�P�H�Q�W��������������

�H�T�X�L�S�P�H�Q�W���S�O�X�J�J�H�G���L�Q�����W�X�U�Q���R�I�I���\�R�X�U���F�R�P�S�X�W�H�U���E�X�W���N�H�H�S��

�W�K�H���P�R�Q�L�W�R�U���R�Q������

�&���� �$�O�Z�D�\�V���O�H�D�Y�H���F�K�D�U�J�H�U�V���D�Q�G���K�R�P�H���H�Q�W�H�U�W�D�L�Q�P�H�Q�W��

�H�T�X�L�S�P�H�Q�W���S�O�X�J�J�H�G���L�Q���D�Q�G���\�R�X�U���F�R�P�S�X�W�H�U���R�Q����

�'���� ���8�Q�S�O�X�J���F�K�D�U�J�H�U�V�������S�X�W���K�R�P�H���H�Q�W�H�U�W�D�L�Q�P�H�Q�W���H�T�X�L�S�P�H�Q�W��

�R�Q���D���S�R�Z�H�U���E�D�U���V�R���\�R�X���F�D�Q�����V�Z�L�W�F�K���L�W���R�I�I�����D�Q�G���V�H�W���\�R�X�U��

�F�R�P�S�X�W�H�U���R�Q���V�O�H�H�S������

�:�K�D�W���D�S�S�O�L�D�Q�F�H�V���V�W�L�O�O���X�V�H���H�Q�H�U�J�\���Z�K�H�Q���W�K�H�\���D�U�H���:�K�D�W���D�S�S�O�L�D�Q�F�H�V���V�W�L�O�O���X�V�H���H�Q�H�U�J�\���Z�K�H�Q���W�K�H�\���D�U�H���:�K�D�W���D�S�S�O�L�D�Q�F�H�V���V�W�L�O�O���X�V�H���H�Q�H�U�J�\���Z�K�H�Q���W�K�H�\���D�U�H���:�K�D�W���D�S�S�O�L�D�Q�F�H�V���V�W�L�O�O���X�V�H���H�Q�H�U�J�\���Z�K�H�Q���W�K�H�\���D�U�H��

�W�X�U�Q�H�G���R�I�I���L�Q���X�V�H���E�X�W���V�W�L�O�O���S�O�X�J�J�H�G���L�Q�"�W�X�U�Q�H�G���R�I�I���L�Q���X�V�H���E�X�W���V�W�L�O�O���S�O�X�J�J�H�G���L�Q�"�W�X�U�Q�H�G���R�I�I���L�Q���X�V�H���E�X�W���V�W�L�O�O���S�O�X�J�J�H�G���L�Q�"�W�X�U�Q�H�G���R�I�I���L�Q���X�V�H���E�X�W���V�W�L�O�O���S�O�X�J�J�H�G���L�Q�"��������

�$���� �&�X�U�O�L�Q�J���,�U�R�Q��

�%���%���%���%���������� �&�H�O�O���3�K�R�Q�H���&�K�D�U�J�H�U�&�H�O�O���3�K�R�Q�H���&�K�D�U�J�H�U�&�H�O�O���3�K�R�Q�H���&�K�D�U�J�H�U�&�H�O�O���3�K�R�Q�H���&�K�D�U�J�H�U��������

�&���� �2�O�G���7�R�D�V�W�H�U��

�'���� �7�D�E�O�H���/�D�P�S��

�:�K�D�W���D�S�S�O�L�D�Q�F�H�V���V�W�L�O�O���X�V�H���H�Q�H�U�J�\���Z�K�H�Q���W�K�H�\���D�U�H���:�K�D�W���D�S�S�O�L�D�Q�F�H�V���V�W�L�O�O���X�V�H���H�Q�H�U�J�\���Z�K�H�Q���W�K�H�\���D�U�H���:�K�D�W���D�S�S�O�L�D�Q�F�H�V���V�W�L�O�O���X�V�H���H�Q�H�U�J�\���Z�K�H�Q���W�K�H�\���D�U�H���:�K�D�W���D�S�S�O�L�D�Q�F�H�V���V�W�L�O�O���X�V�H���H�Q�H�U�J�\���Z�K�H�Q���W�K�H�\���D�U�H��

�W�X�U�Q�H�G���R�I�I���L�Q���X�V�H���E�X�W���V�W�L�O�O���S�O�X�J�J�H�G���L�Q�"�W�X�U�Q�H�G���R�I�I���L�Q���X�V�H���E�X�W���V�W�L�O�O���S�O�X�J�J�H�G���L�Q�"�W�X�U�Q�H�G���R�I�I���L�Q���X�V�H���E�X�W���V�W�L�O�O���S�O�X�J�J�H�G���L�Q�"�W�X�U�Q�H�G���R�I�I���L�Q���X�V�H���E�X�W���V�W�L�O�O���S�O�X�J�J�H�G���L�Q�"��������

�$���� �&�X�U�O�L�Q�J���,�U�R�Q��

�%���� �&�H�O�O���3�K�R�Q�H���&�K�D�U�J�H�U��

�&���� �2�O�G���7�R�D�V�W�H�U��

�'���� �7�D�E�O�H���/�D�P�S��

Any electronic appliance, any appliance which is 
in “Stand by Mode” when turned off, and any 

appliance which uses a  microchip, battery pack 
or transformer still uses energy when turned off. 
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�:�K�D�W���L�V���(�Q�H�U�J�\���6�W�D�U�"�:�K�D�W���L�V���(�Q�H�U�J�\���6�W�D�U�"�:�K�D�W���L�V���(�Q�H�U�J�\���6�W�D�U�"�:�K�D�W���L�V���(�Q�H�U�J�\���6�W�D�U�"��������

�$���� �$���W�\�S�H���R�I���V�W�D�U���L�Q���R�X�U���V�R�O�D�U���V�\�V�W�H�P����

�%���� �$�F�W�R�U�V���R�Q���D���Q�H�Z���V�F�L�H�Q�F�H���I�L�F�W�L�R�Q���W�H�O�H�Y�L�V�L�R�Q���V�K�R�Z����

�&���&���&���&���������� �$���O�D�E�H�O���W�R���V�K�R�Z���F�R�Q�V�X�P�H�U�V���Z�K�D�W���S�U�R�G�X�F�W�V���D�U�H���H�Q�H�U�J�\���$���O�D�E�H�O���W�R���V�K�R�Z���F�R�Q�V�X�P�H�U�V���Z�K�D�W���S�U�R�G�X�F�W�V���D�U�H���H�Q�H�U�J�\���$���O�D�E�H�O���W�R���V�K�R�Z���F�R�Q�V�X�P�H�U�V���Z�K�D�W���S�U�R�G�X�F�W�V���D�U�H���H�Q�H�U�J�\���$���O�D�E�H�O���W�R���V�K�R�Z���F�R�Q�V�X�P�H�U�V���Z�K�D�W���S�U�R�G�X�F�W�V���D�U�H���H�Q�H�U�J�\��

�H�I�I�L�F�L�H�Q�W���H�I�I�L�F�L�H�Q�W���H�I�I�L�F�L�H�Q�W���H�I�I�L�F�L�H�Q�W����������

�'���� �$���Q�H�Z���F�R�P�L�F���E�R�R�N���V�H�U�L�H�V����

��������

�:�K�D�W���L�V���(�Q�H�U�J�\���6�W�D�U�"�:�K�D�W���L�V���(�Q�H�U�J�\���6�W�D�U�"�:�K�D�W���L�V���(�Q�H�U�J�\���6�W�D�U�"�:�K�D�W���L�V���(�Q�H�U�J�\���6�W�D�U�"��������

�$���� �$���W�\�S�H���R�I���V�W�D�U���I�R�X�Q�G���L�Q���R�X�U���V�R�O�D�U���V�\�V�W�H�P����

�%���� �$�F�W�R�U�V���L�Q���D���Q�H�Z���W�H�O�H�Y�L�V�L�R�Q���V�K�R�Z����

�&���� �$���O�D�E�H�O���W�R���V�K�R�Z���F�R�Q�V�X�P�H�U�V���Z�K�D�W���S�U�R�G�X�F�W�V���D�U�H���H�Q�H�U�J�\��

�H�I�I�L�F�L�H�Q�W����

�'���� �$���Q�H�Z���F�R�P�L�F���E�R�R�N���V�H�U�L�H�V����

��������
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�:�K�D�W���V�L�P�S�O�H���Z�D�\�V���F�D�Q���F�D�U���G�U�L�Y�H�U�V���J�H�W���E�H�W�W�H�U���J�D�V���:�K�D�W���V�L�P�S�O�H���Z�D�\�V���F�D�Q���F�D�U���G�U�L�Y�H�U�V���J�H�W���E�H�W�W�H�U���J�D�V���:�K�D�W���V�L�P�S�O�H���Z�D�\�V���F�D�Q���F�D�U���G�U�L�Y�H�U�V���J�H�W���E�H�W�W�H�U���J�D�V���:�K�D�W���V�L�P�S�O�H���Z�D�\�V���F�D�Q���F�D�U���G�U�L�Y�H�U�V���J�H�W���E�H�W�W�H�U���J�D�V��

�P�L�O�H�D�J�H�����V�D�Y�H���P�R�Q�H�\���D�W���W�K�H���S�X�P�S���D�Q�G���U�H�G�X�F�H���P�L�O�H�D�J�H�����V�D�Y�H���P�R�Q�H�\���D�W���W�K�H���S�X�P�S���D�Q�G���U�H�G�X�F�H���P�L�O�H�D�J�H�����V�D�Y�H���P�R�Q�H�\���D�W���W�K�H���S�X�P�S���D�Q�G���U�H�G�X�F�H���P�L�O�H�D�J�H�����V�D�Y�H���P�R�Q�H�\���D�W���W�K�H���S�X�P�S���D�Q�G���U�H�G�X�F�H��

�D�L�U���S�R�O�O�X�W�L�R�Q���D�Q�G���J�U�H�H�Q�K�R�X�V�H���H�P�L�V�V�L�R�Q�V�"�D�L�U���S�R�O�O�X�W�L�R�Q���D�Q�G���J�U�H�H�Q�K�R�X�V�H���H�P�L�V�V�L�R�Q�V�"�D�L�U���S�R�O�O�X�W�L�R�Q���D�Q�G���J�U�H�H�Q�K�R�X�V�H���H�P�L�V�V�L�R�Q�V�"�D�L�U���S�R�O�O�X�W�L�R�Q���D�Q�G���J�U�H�H�Q�K�R�X�V�H���H�P�L�V�V�L�R�Q�V�"��������

�$���$���$���$���������� �.�H�H�S���W�L�U�H�V���S�X�P�S�H�G�����G�U�L�Y�H���W�K�H���V�S�H�H�G���O�L�P�L�W�����F�D�U�S�R�R�O���D�Q�G���.�H�H�S���W�L�U�H�V���S�X�P�S�H�G�����G�U�L�Y�H���W�K�H���V�S�H�H�G���O�L�P�L�W�����F�D�U�S�R�R�O���D�Q�G���.�H�H�S���W�L�U�H�V���S�X�P�S�H�G�����G�U�L�Y�H���W�K�H���V�S�H�H�G���O�L�P�L�W�����F�D�U�S�R�R�O���D�Q�G���.�H�H�S���W�L�U�H�V���S�X�P�S�H�G�����G�U�L�Y�H���W�K�H���V�S�H�H�G���O�L�P�L�W�����F�D�U�S�R�R�O���D�Q�G��
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Objectives:  Students will investigate our energy footprint and discover some of the conservation 
choices they can get in the habit of making every day. 

Method:  Part 1: Students choose an everyday item and show its energy footprint by recreating the 
energy trail.  Part 2: Students work in teams, each with a different home energy use scenario to 
show the energy footprint of different homes and life style choices. 

Background:  Saving energy saves money and our environment.  If we remember to make “green” 
choices part of our everyday routine, we will be taking steps to reduce our energy footprint.  As 
consumers, we make the choices which will determine the future trends as well as the future prices 
of energy efficient consumer goods.  As the public demand for more green products increases the 
availability increases and the price decreases.  Small, energy efficient cars are an excellent example 
of consumer choice driving change.  Energy efficient appliances are now the preferred choice.  
Soon our home renovations and designs will be more focused on saving energy and saving money.  
Most of our grandparents did not grow up knowing about “heavy water”, but we take nuclear 
power as a given today.  The same will be true for “gray water” in the future.  People will think 
nothing of washing clothes in water from a rain barrel or in the recycled water from the previous 
load. We have heard of heating with wood stoves, but most of us do not know about corn furnaces 
which are slowly coming into use in Essex County.  And there are architects and builders who do 
consider passive solar energy and use the position of the sun when designing where the major   
windows and room spaces will be built. The energy footprint of the future for each home will be 
quite different from the ones we have today. 
 
Procedure:  Part 1: Start the students thinking about energy footprints by recreating the energy 
pathway of some simple things we use every day.  For instance, a plastic bag begins its pathway as 
a fossil fuel which is pumped from the ground, then transported to the plastic factory, then onto a 
transport truck for shipment to stores, from store to our home, to a recycle truck, to the waste   
management depot, then on to a plastics recycling factory which makes more plastic bags and then 
back into the transport truck to the store.  Taking a look at the energy footprint of one plastic bag 
compared to that of using and reusing cloth bags for shopping is a great comparison of energy         
footprints. Other comparisons:  paper cup compared to cup or mug, water bottle compared to    
thermos, packaged lunch items compared to their bulk counterpart and using reusable packaging 
etc. 
 
Part 2:  Using the lifestyle scenario examples have each group of students create a scenario.  Then, 
using the Energy Footprint chart (pg 12) have each group guestimate the energy Footprint for the 
scenario.  Next have them trace their footprint on paper to make the number of footprints they 
guestimated in their scenario.  Line up the footprints on the floor to compare the energy use of each 
of the scenarios. 

Note:  A great hands-on-online site�������K�W�W�S�������Z�Z�Z���H�Q�H���J�R�Y���R�Q���F�D���H�Q���P�\�H�Q�Y�L�U�R�Q�P�H�Q�W���L�Q�G�H�[���S�K�S 
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Curriculum Tie-in  
� evaluate the social,        
economic and environmental 
costs and benefits arising 
from the methods of         
electrical energy production 
in Canada  

Materials: 
� Paper or card stock for 
energy scenarios  
� Paper for “footprints”  
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Arctic Home:  You live in a well insulated log home in Inuvik with large windows at the best angle for passive solar energy 
into your home.  Your tile floors absorb and slowly radiate the solar energy to the rest of this large open concept central room of 
your home. You heat with a wood stove and have ceiling fans to circulate energy.  You have as many energy efficient features as 
possible.  You use propane to heat your hot water and for the range.  You have a rain barrel and water your garden and wash 
clothes with “grey” water. You grow most of your own vegetables and choose as many local products as possible, and as little 
packaging as possible which you bring home in cloth bags.  You reuse and recycle everything you can. 

Farm Home:  You live in an old farmhouse into which you have installed EnergyStar windows, doors and a well insulated attic 
and crawlspace as you have no basement.  You heat your house with a corn furnace which takes 150 bushels of corn per year at 
$3.75 per bushel.  You pick up and store the corn in a large trailer which you keep in your steel barn.  There is no gas line to the 
house so the range and hot water heater are electric.  You shop locally for food and re-use your plastic bags.  Your drinking   
water and water for your garden comes from your well which runs on an energy efficient electric pump.  You reuse and recycle 
everything you can. 



�����
��

Upper Apartment:  You live in a modern apartment building with a thermostat to regulate your room temperature.  You like to 
keep it around 20 degrees because you always dress for the weather.  All of your appliances are Energy Star and you have a low 
flow showerhead and a water saving toilet.  You keep your entertainment centre on a power bar which you remember to turn off 
and unplug your cell phone charger when you are not using it.  You like to shop but remember to bring cloth bags.  You save 
your laundry until you have even full loads which fit best into the washing machine and dryer at the building.  You ride your 
bike as much as possible to run errands and visit friends.  Your apartment building does not recycle garbage. 

Rowhouse:  You live in a cozy home with new energy efficient windows, doors and well insulated roof, walls and attic. Your 
furnace, range and hot water heater are gas but you like to take long showers and bake lots of cookies and cakes long after the 
main meal has been cooked.  Most of your appliances are Energy Star but you still use your old fridge down the basement.     
Everyone has a hard time remembering to turn off the lights and television and your entertainment centre is not on a power cord. 
You love to shop and never remember to bring cloth bags.  Most of the time your family recycles.         
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Heating and Cooling our Homes 14 

Electrical Space-board heaters 7 

High-efficiency Wood Stove  5.5 

Solar Panels and supplemental electric heat 5 

Oil Furnace 5.5 

Natural Gas 3.5 

Passive Solar  -1.5 

Geothermal heat pump 2 

Insulated Basement -0.4 

Insulated Attic -0.15 

Insulated Walls -0.05 

Insulated Windows -0.35 

Insulated Doors -0.05 

Air Leakage from no insulation 1 

Window Air Conditioner 1 per unit 

Central Air 4 

Geothermal Air Conditioning 2 

Ceiling fans 0.01 

Appliances and Lighting 4 

Energy Star Appliances  

Regular Appliances  

Compact Florescent Lights  

Regular Incandescent Lights  

Power Bar for Entertainment Equipment  

Remembering  to turns lights off  

Remembering  to unplug  chargers  

Power Bar used for Computer Equipment  
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Water Conservation 2 

Low flush toilet  

Regular toilet  

Low-flow shower head  

Regular shower head  

EnergyStar water heater  

Electric Water heater  

Geothermal Waterheater  

Leaky faucets  

Rainbarrel  

Electric pump well water  

Gray Water  

Insulated pipes and hot water heater  

Consumer Habits 1 

Use cloth or reuse plastic shopping bags -0.25 

Use plastic bags from store 0.05 

Choose products with little to no packaging -0.15 

Never consider packaging 0.5 

Recycle paper, cans and plastics -0.75 

Seldom remember to recycle 0.75 

Use  reusable containers -0.05 

Use disposable containers -0. 

Transportation  

Carpool -0.5 

Schedule appointments and activities to-
gether 

-0.25 

Keep tires inflated, engine tuned -0.25 

Drive small energy efficient car (per car) 2 

Drive mid-sized car or SUV (per vehicle) 3 

Drive large SUV, Van or Truck (per vehicle) 4 
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Curriculum Tie-in  
� compare methods of  
producing electrical      
energy, their advantages 
and disadvantages     
8�8�8�8�evaluate the social,      
economic and               
environmental costs and 
benefits arising from the 
methods of electrical en-
ergy production in Canada  
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Objectives:  Students will be able to research the change in the importance of energy in   
driving the economies of the past, present and future. 

Method:  Students use drama to tell the energy story of the Essex Region or to create a play 
of the region’s green jobs of the future. 

Background:  Will we see the Windsor-Essex region return to a green economy to supply 
green energy and industry to Ontario and Canada or will we go into communications and 
emerging high technology, stay with the automotive industry or become a mixture of all of 
these?  Our region began in 1748 as a French farm community which had grown outward 
from a small Jesuit Mission called Petite Cote or Little Coast, the site of which is now a  
Conservation Area.  In 1794 the city known today as Windsor was called the town of     
Sandwich.  After the American Revolution and American Civil War, the town of Sandwich’s 
population grew with the influx of British loyalists and immigrants from the underground 
railroad.  Farming remained the primary industry and, in 1854, the Great Western Railroad 
laid the foundation for change as the tracks connected the population and economies of the 
north with the southern parts of the county.  A new industry-based era began in 1904 when 
the Ford Motor Company built a thriving automotive industry.  By 1930 the automotive    
industry had become the number one industry and employers of the region. Employing   
thousands, the “big three” local car industries have continued to fuel the region’s economy 
with all of the associated spin-off industries for auto parts  and auto worker’s purchasing 
power.  Meanwhile the farming industry remained a thriving local industry and the largest 
farm business community in Ontario.  Oil and natural gas has been drilled in the southern 
part of this region contributing to Ontario’s overall production.  For more information on  
Ontario’s oil and gas industry visit the Ministry of Natural Resources website at:   http://
www.mnr.gov.on.ca/en/Business/OGSR/2ColumnSubPage/STEL02_167105.html  There is 
already a local momentum emerging for “green” jobs.  Consumers are buying EnergyStar 
appliances, lighting, insulation, windows and doors, and choosing energy efficient           
automobiles.  New and old heating and cooling contractors are selling geothermal furnaces 
locally.  Biomass corn furnaces are now on the market, and have added a new industry for 
locally grown corn.  What other green industries will develop from our increased interest in 
energy efficient and passive solar homes design? Will there be more green roof, wind power, 
and more green jobs in our region’s future?     

Procedure:  The musical play, “Oil Rush’ produced by Robert More and Jacqueline Sadler 
premiered in August 2008 to celebrate the 150th anniversary of the first commercial oil well 
in North America.  The setting of the play was Oil Spring and Petrolia Ontario and the plot 
was a series of historical events which depicted the oil workers and the changes in their    
economic prosperity with the oil industry from the 1860s.  1) Have the students research        
historical events, newspaper articles and first person interviews. On the right side-bar there is 
an example of a first person interview.  In order to make a skit there needs to be some sort of 
conflict.  Here are some examples:  the corn is delivered to the wrong house and since the 
homeowner wasn’t there to take the load, the corn was dumped beside the house. Another 
potential conflict is that a farmer sold old corn, harvested a year or two ago so it was no good 
for the cows to eat so the farmer thought it would be fine for the corn furnace.  The problem 
is that the corn would not burn efficiently since the corn gains moisture the older it gets.      
2) The students work in groups to write their own plays or skits centering on the driving force 
of energy in our economies of the past, present and/or future.  3)  Place the skits in order by  
historical date and put on the energy history play. ���
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Curriculum Tie-in  
� examine the factors that   
affect survival in populations��������������������
� investigate the dynamic and 
sustainable nature of          
ecosystems                              
· investigate the factors that 
affect ecological systems                                                
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Broadwing Hawk Record Migration Dates
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Objectives: Students will be able to relate climate change to the change in migration 
dates of the Broad-winged Hawk. 

Method:  Students read the background information to help them understand the     
results of the Broad-winged Hawk Migration Dates graph and answer the question, 
“Have the peak migration dates for Broad-winged Hawks changed due to global  
warming?”  

Background:  Over the past thirty years, the Holiday Beach Migration Observatory, 
HBMO has been counting hawks at Holiday Beach Conservation Area.  Hawks       
migrate south every fall from September through November.  The migration data 
shows a specific time period for the peak migration of each hawk species.  For         
instance, the peak of Sharp-shinned hawk migration has run from early through       
mid-September whereas the Golden Eagle migration is in October.  Broad-winged 
hawks live in northern deciduous forests and eat large insects, amphibians, reptiles, 
birds and small mammals.  Broad-wing migration has always closely followed the 
availability of their food supply which either hibernates or migrates each fall.       
Broad-winged hawks tend to migrate over a shorter or more compressed time period 
than other hawk species and they also tend to migrate in huge flocks known as 
“kettles”.  The HBMO has    recorded as many as 95,499 Broad-winged hawks on a 
peak day (Sept. 15,1984).  As a result of global warming, the amphibians and reptiles 
are going into hibernation later, the insects are still abundant later into the fall, and it is 
likely the songbirds are migrating later as well.   

Procedure:  The following graph was produced using the 2008 Holiday Beach        
Migration Almanac written by Robert Pettit, Chief Counter for HBMO which        
highlights record days for the different species of hawks.  1) Have the class compare 
the peak migration dates shown in blue dots and the average change shown as a black 
line, over time and relate these dates to the emerging weather pattern and its effects on 
wildlife due to global warming. 
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Objectives:   Students will be able to relate climate change to the change in the    
flight-path pattern of Broad-winged hawk migration. 

Method:  Students will use maps, graph and local research  to decide whether global 
warming has affected the migration patterns in the flight paths of the Broad-winged 
hawk in this region. 

Background:  The following information is exerted from a report written by Paul 
Cypher, Southwestern Michigan Raptor Research and Robert Pettit, Chief Counter, 
Holiday Beach Migration Observatory: 
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	�Procedure:  The following 
graph was produced using data 
collected by the Holiday Beach 
Migration Observatory, or 
HBMO.   The dots on the graph 
show the numbers of          
Broad-winged hawks counted at   
Holiday Beach each year and 
the line shows the average 
change in hawk numbers over 
time.  1)Read the background 
report and write an brief       
explanation for each of the 
maps. 2) Use this information to 
write a brief explanation of how 
the graph of Broad-winged 
hawk numbers show that global 
warming is having an effect on 
hawk migration patterns. 

Objectives: Students will build on their observations and conclusions in parts 1 and 2 to 
determine whether potential wind power generation farm locations would have an     
impact on Broad-winged hawk migration.   

Method:  Students will compare their conclusions and observations from parts 1 and 2 
with the Renewable Energy Planning Map for Wind Farms on page 17 to decide 
whether the zoning areas for wind turbines would interfere with the migration pattern of 
Broad-winged hawks. 

Background:  Many different factors go into creating management areas.  Since this 
region is a major flyway for Eastern North American bird migration, wind farms could 
potentially pose a threat to some migratory birds.    

Curriculum Tie-in  
� examine the factors that 
affect survival in           
populations��������������������
� investigate the dynamic 
and sustainable nature of 
ecosystems                              
· investigate the factors that 
affect ecological systems                                                

�
6��%���
�������
�������&
������0�&
�����!�������� 0 

Procedure:  1) Students will look at 
their conclusions and observations 
from the maps, graphs and       
Broad-winged hawk report in parts 
1 and 2  to determine what          
information is relevant to Broad-
winged Hawk migration flight-paths 
and altitude. 2)  They will compare 
the north wind and south wind flight
-paths and altitude of Broad-winged 
hawks with the wind farm locations 
in the Zoning Map to decide 
whether the zoning areas for wind 
turbines would interfere with Broad
-winged hawk migration. 

Extensions:  1)What other birds, mammals and insects migrate through this region? 
(Monarchs, many kinds of birds, bats)  2) Wildlife need food and shelter for migration 
stopover places.  Draw arrows on the Wind farm map to show the main migration routes 
they would take that connect them to food and shelter.  
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Curriculum Tie-in  
� describe how weather 
affects the activities of 
humans and other animals 

� list sources of energy  

Materials: 
� make a set of cards with 
each of the challenges 
written on them.  
� stick tac 
� Enlarge and/or print the 
certificate below for the   
students in your class 

� photocopy the “Energy 
Saver Challenge” 

�����
��

Objectives: Students will be able to relate climate change to the change in migration 
dates of the Broad-winged hawk. 

Method:  Students read the background information to help them read the results of the 
Broad-winged Hawk Migration Dates graph to see if the migration dates for peak      
migration of these hawks has changed due to global warming.  

Background:  Global warming has been known to cause more severe and frequent 
weather events compared to the regular weather patterns for seasons of low rainfall and 
higher rainfall.  The watercourses in this region are mainly small and shallow streams 
and creeks.  During the summer months when the Essex Region experiences less      
rainfall, global warming has caused our region to experience more years of  severe    
periods of summer droughts.  Summer droughts have caused many of our local     
streambeds to dry up from the headwaters to approximately mid stream.  Then, in fall, 
during our typical rainy season, global-warming trends have led to more frequent     
rainfall events with higher rainfall amounts.  These high rainfall events often cause         
localized flooding in the spring. In the fall, high rainfall events cause the soil and all the 
nutrients, fertilizer, phosphates from car wash soaps and fertilizers to be flushed    
downstream and eventually out of the stream-mouth.  The waves moving from east to 
west along the shoreline of Lake St. Clair carry this pollution (bio-solids) to water     
intake pipes where water is pumped into our drinking water treatment plants.              
Bio-solids entering the Detroit River move along the shore from north to south and     
bio-solids entering Lake Erie move along its shoreline from west to east carrying the 
pollution to water intake pipes from the storm events.  Many of the “Boil Water Alerts” 
in this region are due to bio-solids entering the water intakes and the water treatment 
plant not being able to deal with the contaminant overload. 

Procedure: Part 1  1) Have the students make a chart of the differences between each 
of the monthly rainfall averages compared to the Average Rainfall in 1971 to 2000.      
2)  Have the students make a bar graph showing the monthly average rainfall compared 
to the monthly average rainfall differences from the years 2000 to 2008.  This graph 
shows the change in rainfall pattern in each of the summer months compared to the last 
three decades.  Ask  the students if they see a trend which shows the local effects of 
global warming?  Extension:  Have the students make a line graph of all three averages 
including: the total monthly average, the differences and the monthly rainfall.  What 
does this graph tell you about the local rainfall trends? 

Part 1  1) Have the students draw arrows on the Water Intake Map on page 19 to show 
the flow of water around the shoreline.  Circle the water intakes that would be most  
affected by storm events carrying bio-solids and highlight the watercourse where the  
bio-solids would come from. 
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