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	Student’s Name: ___________

	Assignment: ________

	Level: ________














	 

	Level 1

	Level 2

	Level 3

	Level 4




	Understanding Concepts

	Demonstrates a limited understanding of concepts. Requires teacher intervention

	Demonstrates a basic understanding of concepts. Requires little teacher intervention

	Demonstrates a good understanding of concepts. Requires no teacher intervention

	Demonstrates a thorough understanding of concepts. Requires no teacher intervention




	Analysis & Application of Key Concepts

	Limited application and interpretation in activity responses

	Basic application and interpretation in activity responses

	Good application and interpretation in activity responses

	Strong application and interpretation in activity responses




	Creativity & Imagination

	Limited creativity and imagination applied in projects and activities

	Some creativity and imagination applied in projects and activities

	Satisfactory level of creativity and imagination applied in projects and activities

	Beyond expected creativity and imagination applied in projects and activities




	Application of Own Interests

	Limited application of own interests in independent or group environment

	Basic application of own interests in independent or group environment

	Good application of own interests in independent or group environment

	Strong application of own interests in independent or group environment







	STRENGTHS:
	WEAKNESSES:
	NEXT STEPS:
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Teacher Guide

Our resource has been created for ease of use by both TEACHERS and STUDENTS alike.

Introduction

[image: Images]

If students only knew the causes and looming effects of global climate change, they may think of it as something for them to worry about rather than to wait until it makes their lives miserable. Here they will find that the antidote to that anxiety is to become a part of the worldwide effort to slow the rate at which our planet is changing. First they will learn that human activities that emit carbon dioxide are part of the cause of climate change that we can all do something about. Next they will calculate their own personal share of these emissions, known as their carbon footprint. Finally they will see the extent to which changes in their lifestyles can reduce their footprint. They can then extend this base of understanding to similar changes in their school and their community.

How Is Our Resource Organized?

STUDENT HANDOUTS

Reading passages and activities (in the form of reproducible worksheets) make up the majority of our resource. The reading passages present important grade-appropriate information and concepts related to the topic. Embedded in each passage are one or more questions that ensure students understand what they have read.

For each reading passage there are BEFORE YOU READ activities and AFTER YOU READ activities.

•   The BEFORE YOU READ activities prepare students for reading by setting a purpose for reading. They stimulate background knowledge and experience, and guide students to make connections between what they know and what they will learn. Important concepts and vocabulary are also presented.

•   The AFTER YOU READ activities check students’ comprehension of the concepts presented in the reading passage and extend their learning. Students are asked to give thoughtful consideration of the reading passage through creative and evaluative short-answer questions, research, and extension activities.

Hands-On Activities are included to further develop students’ thinking skills and understanding of the concepts. The Assessment Rubric (page 4) is a useful tool for evaluating students’ responses to many of the activities in our resource. The Comprehension Quiz (page 48) can be used for either a follow-up review or assessment at the completion of the unit.

PICTURE CUES

Our resource contains three main types of pages, each with a different purpose and use. A Picture Cue at the top of each page shows, at a glance, what the page is for.
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	Teacher Guide
• Information and tools for the teacher
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	Student Handouts
• Reproducible worksheets and activities



	[image: Images]
	Easy Marking™ Answer Key
• Answers for student activities







EASY MARKING™ ANSWER KEY

Marking students’ worksheets is fast and easy with this Answer Key. Answers are listed in columns - just line up the column with its corresponding worksheet, as shown, and see how every question matches up with its answer!
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Bloom’s Taxonomy

Our resource is an effective tool for any SCIENCE & SOCIAL STUDIES PROGRAM.
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	BLOOM’S TAXONOMY: 6 LEVELS OF THINKING




	*Bloom’s Taxonomy is a widely used tool by educators for classifying learning objectives, and is based on the work of Benjamin Bloom.





Bloom’s Taxonomy* for Reading Comprehension

The activities in our resource engage and build the full range of thinking skills that are essential for students’ reading comprehension and understanding of important science & social studies concepts. Based on the six levels of thinking in Bloom’s Taxonomy, and using language at a remedial level, information and questions are given that challenge students to not only recall what they have read, but move beyond this to understand the text and concepts through higher-order thinking. By using higher-order skills of applying, analysing, evaluating and creating, students become active readers, drawing more meaning from the text, and applying and extending their learning in more sophisticated ways.

Our resource, therefore, is an effective tool for any Science & Social Studies program. Whether it is used in whole or in part, or adapted to meet individual student needs, our resource provides teachers with essential information and questions to ask, inspiring students’ interest, creativity, and promoting meaningful learning.

 

Vocabulary









	atom

	CO2

	hybrid

	photosynthesis




	atmosphere

	combustion

	kilowatt-hours

	photovoltaic




	compound

	climate

	methane

	social contract




	carbon

	fertilizer

	molecules

	telecommuting




	carbon cycle

	fossil fuels

	natural gas

	therm




	carbon dioxide

	global

	organic

	vegetarians




	carbon footprint

	greenhouse effect

	oxygen

	 




	civic footprint

	herbicide

	pesticide
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Climate Change Has Your Footprint On It










	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	The average temperature of Earth is rising.



	 
	 
	TRUE
	FALSE



	 
	b)
	Earth would have a perfect climate if there were no greenhouse effect.



	 
	 
	TRUE
	FALSE



	 
	c)
	Combustion is another word for burning.



	 
	 
	TRUE
	FALSE



	 
	d)
	Coal is a fossil fuel.



	 
	 
	TRUE
	FALSE



	 
	e)
	More carbon dioxide must be added to the atmosphere to reverse global climate change.



	 
	 
	TRUE
	FALSE















	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	The greenhouse effect traps
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	A
	carbon
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	B
	gas
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	C
	heat
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	D
	light



	 
	b)
	Carbon dioxide molecules are made up of one carbon atom and two oxygen atoms. What is the chemical formula of carbon dioxide?
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	A
	CO
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	B
	CO2
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	C
	C2O
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	D
	C2O2



	 
	c)
	All of these are produced when gasoline burns, except
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	A
	heat
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	B
	water
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	C
	oxygen
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	D
	carbon dioxide
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Climate Change Has Your Footprint On It
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Carbon is always traveling
from place to place

The climate of our planet is changing. Earth is getting warmer, and it will continue to heat up for the rest of your lifetime. The question has changed from, “Is this really happening?” to “What can we do to slow it down?” Read on to find what you can do.

Earth is warming because of an increase in the greenhouse effect of Earth’s atmosphere. Have you ever been in a greenhouse? It is warmer inside a greenhouse than outside because the glass windows trap the sun’s energy in the form of heat. The atmosphere works the same way because a few of the gases in the atmosphere work like greenhouse windows to trap heat.

The greenhouse effect is actually a good thing. Without it, the planet would be too cold to support life. What we have now is too much of a good thing. The amounts of greenhouse gases in the air have been increasing rapidly over the last hundred or so years causing global temperature to rise.

Carbon dioxide is an important greenhouse gas for two reasons: It is the one that is increasing the most, and it is increasing because of human activities. Carbon dioxide molecules are made of one carbon atom and two oxygen atoms, as shown by its chemical formula, CO2. The carbon is not always part of CO2. When it is on Earth’s surface, it can be part of the organic molecules that plants and animals are made of. Carbon is always traveling from place to place and taking different forms in a process called the carbon cycle.
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Climate Change Has Your Footprint On It


Much of the increase in atmospheric CO2 is the result of combustion processes. Combustion, another word for burning, happens when oxygen reacts rapidly with materials containing carbon compounds, such as wood, gasoline, or methane. The main products of combustion reactions are CO2, water, and heat. During another process in the carbon cycle, plants turn CO2 and water back into carbon compounds and oxygen. So now we are back where we started.
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	What change in the gases that make up the atmosphere is causing Earth’s climate to change?



	




	







More carbon dioxide is in the air today because there is more combustion putting it there and fewer plants removing it. Combustion began to increase when people started burning a lot more fossil fuels during the 19th Century. Coal, oil, and natural gas are the main fossil fuels. A lot of coal is used to generate electricity, oil is made mostly into gasoline, and natural gas is used for cooking and heating.

Perhaps you are beginning to see where these facts are leading. Almost everything we buy, every trip we take, and everything we eat depends in some way on the combustion of fossil fuels. All manufacturing, construction, farming, communication, and transportation cause the release of CO2 into the atmosphere because they all use fossil fuels, either directly or indirectly.

Your own activities are responsible for a definite share of the CO2 released into the atmosphere. This share is called your carbon footprint, and it is expressed in tons (yes, tons!) of CO2 per year. You can calculate your own personal carbon footprint right now by turning to page 42.
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Climate Change Has Your Footprint On It







	1.
	Write each word or group of words beside its meaning.













	greenhouse effect
	fossil fuel
	carbon footprint
	CO2
	combustion











	 
	a)
	_______________ greenhouse gas emissions caused by your activities



	 
	b)
	_______________ burning



	 
	c)
	_______________ coal, oil, or natural gas



	 
	d)
	_______________ temperature increase caused by trapped heat



	 
	e)
	_______________ carbon dioxide formula













	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which statement about climate change is correct?
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	A
	Most greenhouse gases are given off by trees.
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	B
	Oxygen is the main greenhouse gas.
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	C
	Climate is changing because of human activities.
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	D
	Earth’s temperature will soon return to normal.



	 
	b)
	Which statement about carbon footprints is correct?
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	A
	Everyone has a carbon footprint.
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	B
	Only car owners have carbon footprints.



	 
	 
	[image: img]
	C
	Carbon footprints are expressed in tons of coal.
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	D
	Electricity use has no carbon footprint.



	 
	c)
	All of these add to the amount of CO2 in the atmosphere, except
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	A
	cooking with gas
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	B
	planting trees
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	C
	burning wood
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	D
	riding in a bus
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Climate Change Has Your Footprint On It








	3.
	Answer the questions in complete sentences. Describe two steps in the carbon cycle.



	 
	a)
	 




	 
	 
	 




	 
	 
	 




	 
	 
	 




	 
	b)
	 




	 
	 
	 




	 
	 
	 




	 
	 
	 





Extensions & Applications








	 
	a)
	Describe the result of the greenhouse effect in terms of heat and temperature change.



	 
	 
	 



	 
	 
	 



	 
	 
	 



	 
	 
	 



	 
	b)
	Explain why a greenhouse and Earth’s atmosphere both have a greenhouse effect. Explain what causes the greenhouse effect in both cases.
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Your Footprint At Home











	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Electrical appliances have a carbon footprint.



	 
	 
	TRUE
	FALSE



	 
	b)
	A heating oil bill shows how much oil you used.



	 
	 
	TRUE
	FALSE



	 
	c)
	An electric dryer is more energy efficient than a clothesline.



	 
	 
	TRUE
	FALSE



	 
	d)
	Modern appliances are usually less efficient than old ones.



	 
	 
	TRUE
	FALSE



	 
	e)
	Most factories have a carbon footprint.



	 
	 
	TRUE
	FALSE

















	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	An electricity bill shows how much energy you used in units of
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	A
	volts
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	B
	amps
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	C
	electrons
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	D
	kilowatt-hours



	 
	b)
	What is the source of energy for most of the electricity generated in the United States?
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	A
	solar cells
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	B
	fossil fuels
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	C
	hydroelectric dams



	 
	 
	[image: img]
	D
	nuclear power plants



	 
	c)
	All of these release CO2 into the atmosphere, except
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	A
	a gas stove
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	B
	a solar cell
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	C
	a diesel truck
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	D
	a wood-burning fireplace
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Your Footprint At Home


[image: Images]
Average US household energy use

Think of all the things you have at home that use some kind of energy. All or most of that energy comes from the combustion of fossil fuels. So everything in your home that uses energy puts carbon dioxide into the atmosphere.

If you are thinking you will have to figure the carbon footprint of every appliance and electronic device, you can relax. It is much simpler than that. You probably use only two or three kinds of energy. Each kind of energy is sold to your household by an energy company. They keep careful records so they know how much to charge you. The amounts of each kind of energy are shown on the bill.

You will have to find copies of your energy bill to calculate the carbon footprint for your home. Electricity is measured in kilowatt-hours (kWh), natural gas and other kinds of gas are measured in therms or hundreds of cubic feet, heating oil is measured in gallons, and coal and wood are measured in tons.
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	Identify two forms of energy sold to home owners by power companies.



	




	







We have already seen that the combustion of coal, oil, and gas releases CO2, but why is electricity part of the footprint? Most electricity is generated with energy produced by the combustion of fossil fuels, especially coal. But what if you live next to a power plant that doesn’t use fossil fuels, like a hydroelectric dam? The system that delivers electricity is so complex and interconnected that it is more accurate to treat all kilowatts as equal when calculating footprints.











	[image: Images]
	[image: Images]




Your Footprint At Home


When you calculate your home footprint, you will multiply the amount of energy from the energy bill times a conversion factor and divide by the number of people in your household. The result will be in pounds of CO2. This is just the direct carbon footprint. There is also an indirect part of your footprint. This includes the CO2 released while manufacturing the appliances and just about everything else in your home. We will get to the indirect part of your footprint later.

Here are some ways to reduce your home carbon footprint:

•   Turn the heat and the air conditioning down and dress accordingly.

•   Switch to energy efficient fluorescent light bulbs.

•   Improve insulation of walls and ceilings and install double pane windows.

•   Use a clothesline instead of a clothes dryer.

•   Generate your own electricity with photovoltaic cells on the roof.

•   Heat your hot water and swimming pool water with solar heat collectors.

•   Only use the washing machine and dishwasher for full loads.

•   Take quick showers instead of long baths.

•   Replace old appliances with more energy efficient ones.

•   Cook more efficiently

[image: img] Use a pressure cooker.

[image: img] Keep the lids on pots.

[image: img] Turn off the oven early and let the trapped heat finish the cooking.

Consider which of these you would really do. Also consider which of these the other members of your household could accept.
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Your Footprint At Home







	1.
	Write the name of each appliance beside the way to reduce its carbon footprint.














	air conditioner
	light bulb
	clothes dryer
	hot water heater
	dishwasher
	cooking stove











	 
	a)
	_______________ keep lids on pots



	 
	b)
	_______________ use a clothesline



	 
	c)
	_______________ use only for full loads



	 
	d)
	_______________ use solar collector



	 
	e)
	_______________ set at a higher temperature



	 
	f)
	_______________ switch to fluorescent














	2.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Most of the electricity used to operate appliances was generated using fossil fuels.



	 
	 
	TRUE
	FALSE



	 
	b)
	Photovoltaic cells convert wind power to electricity.



	 
	 
	TRUE
	FALSE



	 
	c)
	A shower uses less hot water than a bath.



	 
	 
	TRUE
	FALSE



	 
	d)
	Electricity is measured in kilograms.



	 
	 
	TRUE
	FALSE



	 
	e)
	The energy an appliance uses does not account for all of its footprint.



	 
	 
	TRUE
	FALSE
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Your Footprint At Home








	3.
	Answer the questions in complete sentences.



	 
	a)
	What information is needed to begin calculating the part of your home footprint caused by the energy your appliances use?



	 
	 
	 



	 
	 
	 



	 
	b)
	Describe the steps in the calculation after you have gathered the information in part a).



	 
	 
	 



	 
	 
	 




Extensions & Applications

A typical modern kitchen is shown below.
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This kitchen uses energy in at least eleven different ways, each of which adds to the carbon footprint. Try to identify seven ways the kitchen uses energy, write their names and draw arrows to the appliance or other feature that uses energy.
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A Footprint On Your Dinner Plate










	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Almost all of the food in supermarkets is grown nearby.



	 
	 
	TRUE
	FALSE



	 
	b)
	Vegetables have no carbon footprint because they are green.



	 
	 
	TRUE
	FALSE



	 
	c)
	Farmers use chemicals to kill bugs and weeds.



	 
	 
	TRUE
	FALSE



	 
	d)
	People who eat only organic food are called vegetarians.



	 
	 
	TRUE
	FALSE



	 
	e)
	Meat has a larger footprint than vegetables.



	 
	 
	TRUE
	FALSE



	 
	f)
	Food sold at farmers’ markets have usually traveled a shorter distance than food sold in supermarkets.



	 
	 
	TRUE
	FALSE












	2.
	Use the words in the list to answer each question.















	 
	shipping
	fertilizer
	packaging
	herbicides
	seasonal
	pesticides











	 
	a)
	_______________ What do farmers spread on their fields to make their crops grow better by supplying them with extra minerals and nutrients?



	 
	b)
	_______________ What do farmers spread on their fields to kill weeds?



	 
	c)
	_______________ What do farmers spread on their fields to kill insects?



	 
	d)
	_______________ What adds to the carbon footprint of food just after it leaves the farm?



	 
	e)
	_______________ What part of the carbon footprint of food do you avoid when you buy food in bulk by scooping it out of a big bin into a reusable bag?



	 
	f)
	_______________ What is the term for fruit that is bought at the same time of year it is locally harvested?
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A Footprint On Your Dinner Plate
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Agriculture generates 10% of the national carbon footprint.

United States agriculture produces about 10% of the national carbon footprint. This means that even the food on your plate has a carbon footprint because growing, fertilizing, harvesting, packaging, and shipping food all release CO2, either directly or indirectly.

Farmers drive their tractors many miles back and forth over their fields as they plow the field, sow the seeds, spread fertilizer, pesticide, and herbicide, and harvest the crops. Since the tractors are powered by fossil fuel, this adds to your footprint when you buy the food they grow. There are also many indirect parts of the food footprint. Manufacturing the tractors, machinery, and fertilizer all release CO2.

Another indirect part of the food footprint is shipping. On average, food travels 1,500 miles from the farm to your plate. Almost all the trucks, trains, planes, and boats that ship that food add more carbon dioxide to the atmosphere. One way to reduce the shipping part of your food footprint is to buy locally grown produce and locally produced meat and dairy products.

A good place to find local produce is at a farmers’ market. There are now over 4,000 farmers’ markets in the United States, so the chances are good that you live near one. Some farmers also have roadside stands where they sell what they grow. Remember though, that if you have to drive a long way to buy local produce, you may actually be increasing your footprint. If you can only shop at a supermarket, be aware of which products are grown locally and which crops are in season. These foods probably haven’t traveled very far. Especially avoid summer produce in the winter. These foods were probably grown in the Southern Hemisphere many thousands of miles away.
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A Footprint On Your Dinner Plate


Packaging is yet another indirect part of the food footprint. You can reduce this part by buying bulk items and by taking your own reusable shopping bag to the market. Food at farmers’ markets and roadside stands have very little packaging. Some large markets also have bulk food sections.
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	Describe two ways to reduce your carbon footprint that is related to the food you eat.



	




	







Food classified as organic has been grown without pesticides, herbicides, or chemical fertilizers, and so it has a smaller footprint. Food at farmers’ markets and natural food stores are usually organic.

Meat has a larger footprint than grains, beans, vegetables, or fruits. It is much more efficient to get your protein by eating grains and beans than to feed grains and beans to animals and then eat the animals. In other words, vegetarians have a smaller carbon footprint than meat eaters.

Finally, you might want to consider starting a home garden. Now that is really local produce.

In a nutshell, you can reduce your food footprint by buying local, organic, in season, in bulk, by eating less meat, and by growing your own.
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A Footprint On Your Dinner Plate










	1.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	What percent of the national footprint of the United States is produced by agriculture?



	 
	 
	[image: img]
	A
	1%
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	B
	10%
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	C
	25%
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	D
	50%



	 
	b)
	Farmers use their tractors for all of these tasks, except
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	A
	plowing
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	B
	fertilizing
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	C
	harvesting
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	D
	shipping



	 
	c)
	What is the average distance that food travels from the farm to the supermarket?
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	A
	15 miles
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	B
	150 miles
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	C
	1,500 miles
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	D
	15,000 miles



	 
	d)
	All of these are ways to reduce your carbon footprint, except
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	A
	buying food that is not packaged
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	B
	buying food at a roadside produce stand
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	C
	eating more meat and fewer vegetables
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	D
	growing food in your own garden












	2.

	Number the events from 1 to 6 in the order they occur in the process of bringing meat from the farm to your table.




	 
	__________________
	a)
	feeding livestock



	 
	__________________
	b)
	plowing the field



	 
	__________________
	c)
	shipping livestock



	 
	__________________
	d)
	planting grain seeds



	 
	__________________
	e)
	butchering livestock



	 
	__________________
	f)
	harvesting grain
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A Footprint On Your Dinner Plate








	3.
	Give two reasons why produce bought at farmers’ markets has a lower carbon footprint, on average, than produce bought at a large supermarket.



	 
	a)
	 




	 
	 
	 




	 
	b)
	 




	 
	 
	 





Extensions & Applications

Begin with a grain of seed corn. Describe ten steps needed to turn that seed into a fried egg on your breakfast plate. You may find that there are even more than ten steps, so try to list the ones with the biggest footprints. For each step, describe any addition to your carbon footprint. Use the table below to organize your work. The first and last steps have been done for you.

SEED TO FRIED EGG







	Describe Step

	Describe Addition to Carbon Footprint




	Manufacture a tractor
	Tractor factory uses energy that came from fossil fuels.



	 
	 



	 
	 



	 
	 



	 
	 



	 
	 



	 
	 



	 
	 



	 
	 



	Cook the egg
	Stove burns gas that releases CO2.
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Your Travel Footprint











	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Most vehicles add to the carbon footprint because they release oxygen.



	 
	 
	TRUE
	FALSE



	 
	b)
	Hybrid cars run on both gasoline and electricity.



	 
	 
	TRUE
	FALSE



	 
	c)
	People who work at home usually have smaller carbon footprints than people who commute to work.



	 
	 
	TRUE
	FALSE



	 
	d)
	A person running exhales about as much CO2 as is emitted by a gasoline powered car.



	 
	 
	TRUE
	FALSE



	 
	e)
	Commuters can reduce their carbon footprints by carpooling.



	 
	 
	TRUE
	FALSE

















	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which means of transportation has the smallest carbon footprint?
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	A
	bicycle
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	B
	bus
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	C
	plane
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	D
	train



	 
	b)
	Why do buses have a lower carbon footprint than cars?
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	A
	Buses make more stops.
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	B
	Buses carry more people.
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	C
	Buses travel at lower speeds.
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	D
	Buses have more powerful engines.



	 
	c)
	Which type of driving results in the best fuel efficiency and the smallest carbon footprint?
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	A
	slow with many stops and starts
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	B
	fast and at a constant speed
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	C
	slow and at a constant speed
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	D
	fast with many stops and starts
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Your Travel Footprint


[image: Images]
Reduce your carbon foot print by travelling more effi ciently and travelling less

Most people increase their carbon footprint when they travel because most vehicles emit CO2 and other greenhouse gases. There are basically three ways to reduce your travel footprint: travel more efficiently, travel less, and travel under your own power.

First let’s compare the efficiency of some different kinds of transportation. An average American car with one person in it emits a little over one pound of CO2 per mile. Commercial aircrafts are about the same, based on pounds of CO2 per passenger-mile (the miles flown divided by the number of passengers). The footprints of trains and buses are about half that size, but it varies a lot depending on how full they are.

So you can shrink your travel footprint by taking public transport, but there is a lot you can do to make driving a car more efficient too. The easiest way is to put more people in the car. If three people are in the car, each person’s footprint is one-third as large (do the math). Hybrids are cars that are partly electric powered and partly gasoline powered. The electricity is generated and stored in batteries when the brakes are applied. Hybrids give off about one-half pound of CO2 per mile. Also, some ordinary economy cars are just as efficient as hybrids.

Any car can be made more efficient by proper maintenance and driving habits. Regular tune-ups and proper tire inflation help. Reducing the weight by taking things out of the trunk that don’t need to be there also helps. Cars are also more efficient when the speed is slow and steady.
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Your Travel Footprint


Obviously, you can reduce your travel footprint by traveling less. With a little thought, you can save miles by combining short trips. For example, stop at the supermarket and the library on the way home from school. More and more people have reduced their travel miles by telecommuting. That is, they work for a company but spend most of their days at home working and communicating with fellow employees using a computer and telephone. (That is how this book was written.)
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	There are three basic ways to reduce your carbon footprint caused by travel. Without referring to a specific means of travel, describe two of these ways to reduce your footprint.



	




	







There is also a method of travel with a zero carbon footprint. You are it. Any method of transportation propelled by human energy alone emits little or no CO2. This includes walking, running, cycling, skateboarding, and rollerblading. Well, O.K., you exhale CO2, and some CO2 was emitted during the manufacture of the equipment involved, but these are very I small amounts compared to what comes out of a car’s exhaust pipe.

Some big advantages of do-it-yourself travel are that it is inexpensive, it is more convenient in every way except speed, and it keeps you healthy Running will get you in better condition for almost any school sport you are involved in. Look at it this way: if your daily workout and your transportation are the same thing, you are actually saving time.
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Your Travel Footprint







	1.
	The footprint of different ways of traveling is best compared by comparing how many pounds of CO2 are emitted per passenger-mile. Match each means of travel to the approximate pounds of CO2 emitted per passenger-mile (lbs./p-mi.). Some answers will be used more than once.












	1.0 lb./p-mi
	1/2 lb./p-mi
	1/3 lb./p-mi
	almost 0 lb./p-mi












	 
	__________________
	a)
	public bus



	 
	__________________
	b)
	bicycle



	 
	__________________
	c)
	passenger train



	 
	__________________
	d)
	average car with one person in it



	 
	__________________
	e)
	average car with two people in it



	 
	__________________
	f)
	average car with three people in it



	 
	__________________
	g)
	hybrid car with one person in it



	 
	__________________
	h)
	commercial jetliner




 











	2.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Commercial jets emit the least amount of CO2 per person because they carry so many people.



	 
	 
	TRUE
	FALSE



	 
	b)
	Hybrid cars generate electricity as they come to a stop.



	 
	 
	TRUE
	FALSE



	 
	c)
	Telecommuters never work for big companies.



	 
	 
	TRUE
	FALSE



	 
	d)
	The footprint of bus passengers depends on how many people are on the bus.



	 
	 
	TRUE
	FALSE



	 
	e)
	Proper tire inflation affects the fuel efficiency of a car.



	 
	 
	TRUE
	FALSE
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Your Travel Footprint








	3.
	A single person driving a car alone has one of the largest travel footprints. Describe two ways the footprint of transportation by automobile can be reduced.











	 
	a)
	 




	 
	 
	 




	 
	b)
	 




	 
	 
	 





Extensions & Applications

Trains, planes, and buses all have carbon footprints because they burn fossil fuels which emit CO2. Each of these also has a secondary, indirect footprint caused by activity that makes travel by these vehicles possible. Choose two of these means of transportation and for each one describe three sources of a secondary footprint.

a) First vehicle: _________________________________________








	 
	1.
	 




	 
	 
	 




	 
	2.
	 




	 
	 
	 




	 
	3.
	 




	 
	 
	 





b) Second vehicle: ______________________________________








	 
	1.
	 




	 
	 
	 




	 
	2.
	 




	 
	 
	 




	 
	3.
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Footprints At The Mall And In The Trash











	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Sending old newspapers to a landfill removes their carbon footprint.



	 
	 
	TRUE
	FALSE



	 
	b)
	Most objects in a drugstore have a carbon footprint.



	 
	 
	TRUE
	FALSE



	 
	c)
	Most objects in a hardware store do not have a carbon footprint.



	 
	 
	TRUE
	FALSE



	 
	d)
	Second-hand clothes have a larger carbon footprint than new clothes.



	 
	 
	TRUE
	FALSE



	 
	e)
	Old aluminum cans can be made into new aluminum cans.



	 
	 
	TRUE
	FALSE

















	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which of these recycling processes is least likely to happen?
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	A
	making old glass bottles into new glass bottles
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	B
	making old car tires into new car tires
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	C
	making old paper bags into new paper bags
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	D
	making old soda cans into new soda cans



	 
	b)
	All of these purchases at a garden store would add to your carbon footprint, except
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	A
	fertilizer
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	B
	a shovel
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	C
	a tree
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	D
	a hose



	 
	c)
	Which of these would you put in a compost pile?
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	A
	used motor oil
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	B
	plastic bags
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	C
	broken plates
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	D
	dead leaves
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Footprints At The Mall And In The Trash
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Everything you send to the landfi ll adds to your carbon footprint

By now you are getting the picture that those pesky carbon footprints are everywhere and on everything. Here are a few more footprints and ways to reduce them. Just about everything you buy has two footprints—one when you buy it and one when you throw it away.

All manufactured items have carbon footprints because all factories use energy. These things include furniture, clothing, appliances, telephone service, healthcare, and entertainment. It would be complicated to calculate the CO2 emissions caused by each separate purchase, but you can get an approximate idea by figuring out your share of household spending that goes to such items annually and multiplying it times a conversion factor. You will see how to do this in the footprint calculation instructions.

So, clearly, you can reduce your footprint here by just buying less stuff, especially stuff you don’t need. If that sounds a little harsh, consider buying used goods. Whoever bought them new has already taken on all the carbon guilt. You can also just keep things longer, rather than getting new things just to have new things.
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	Explain why clothing bought in a second-hand store adds less to your footprint than clothing bought new.



	




	







Because disposing of trash at public landfills leads to carbon dioxide emissions, anything you send there adds to your footprint. That includes all your trash and garbage. There are several ways to reduce this part of your carbon footprint. Recycle everything possible, including glass, aluminum, paper, and plastic. Avoid packaging whenever possible. Finally, start a compost pile for your kitchen scraps and lawn trimmings.
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Footprints At The Mall And In The Trash










	1.

	Most things you own contribute to your carbon footprint. Number the parts of the footprint of a cotton T-shirt from 1 to 13 in the order they occur. The first and last have been done for you.




	 
	________________
	 a)
	weaving cloth
	[image: Images]



	 
	________________
	 b)
	manufacturing a tractor



	 
	________________
	 c)
	washing and drying



	 
	________________
	 d)
	sowing cotton seed



	 
	________________
	 e)
	shipping to clothing store



	 
	              13              
	 f)
	trucking to landfill



	 
	________________
	 g)
	sewing



	 
	               1               
	 h)
	mining iron ore



	 
	________________

	 i)
	shipping to factory



	 
	________________
	 j)
	picking cotton



	 
	________________
	 k)
	driving to and from clothing store



	 
	________________
	 l)
	spinning thread



	 
	________________
	 m)
	plowing a field













	2.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Wooden furniture does not have a carbon footprint.



	 
	 
	TRUE
	FALSE



	 
	b)
	Almost all manufacturing has a carbon footprint because it uses energy.



	 
	 
	TRUE
	FALSE



	 
	c)
	Banana peels, coffee grounds, and lawn trimmings can be put in a compost pile.



	 
	 
	TRUE
	FALSE



	 
	d)
	Broken glass cannot be recycled.



	 
	 
	TRUE
	FALSE



	 
	e)
	Motor oil can be recycled.



	 
	 
	TRUE
	FALSE
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Footprints At The Mall And In The Trash








	3.
	Answer the questions in complete sentences.



	 
	a)
	Describe two things that became part of the carbon footprint of a TV set before you bought it.



	 
	 
	 




	 
	 
	 




	 
	 
	 




	 
	b)
	Explain how the TV adds to your footprint after you take it or send it to a landfill.



	 
	 
	 




	 
	 
	 




	 
	 
	 





Extensions & Applications

Your family is planning to eat pizza while they watch a movie on TV. The pizza delivery person brings two boxes of pizza, six cans of soda, four salads in plastic containers, paper napkins, and plastic forks. Explain six ways the carbon footprint of this meal could be reduced.








	 
	1.
	 



	 
	2.
	 



	 
	3.
	 



	 
	4.
	 



	 
	5.
	 



	 
	6.
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Your Slice Of The Shared Footprint











	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Photosynthesis is another word for combustion.



	 
	 
	TRUE
	FALSE



	 
	b)
	When your school was built, it added to your carbon footprint.



	 
	 
	TRUE
	FALSE



	 
	c)
	Everyone has a share of the carbon footprint created by government activities.



	 
	 
	TRUE
	FALSE



	 
	d)
	A car has a carbon footprint, but a highway does not.



	 
	 
	TRUE
	FALSE



	 
	e)
	Solar cells reduce the carbon footprint by removing CO2 from the atmosphere.



	 
	 
	TRUE
	FALSE

















	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	All of these government activities add CO2 to the atmosphere, except
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	A
	fighting wars
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	B
	planting trees
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	C
	building bridges
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	D
	delivering mail



	 
	b)
	What are the products of photosynthesis?
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	A
	carbon dioxide and water
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	B
	water and sugar
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	C
	sugar and oxygen
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	D
	oxygen and carbon dioxide



	 
	c)
	How do plants fit into the carbon cycle
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	A
	Plants permanently remove carbon from the atmosphere.
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	B
	Plants remove carbon from the atmosphere and put it the ground.
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	C
	Plants remove carbon dioxide from the atmosphere and replace it with methane.
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	D
	Plants remove carbon from the atmosphere and store it until the plant dies or burns.
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Your Slice Of The Shared Footprint
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The Government adds to your footprint

Every day your national, state, and local governments are doing things on your behalf that emit carbon dioxide into the atmosphere. Maybe you don’t always agree with what they are doing, maybe you wish they would stop, but even if it doesn’t seem fair, it is still part of your carbon footprint. Call it your “civic footprint.” It is simply the amount of CO2 emitted on your behalf divided by the number of people in the country.

This part of your footprint happens when roads, bridges, and schools are built, when fires and wars are fought, and when kittens are rescued from trees. This has already been estimated, and it amounts to about 1.76 tons per person. About the only thing you can do to change it is vote or become active in an organization trying to change the government’s footprint.
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	Define your “civic footprint.”



	




	







So far we have only looked at ways to reduce the amount of CO2 we put into the atmosphere, but we haven’t talked about taking CO2 out. Do you think that is possible? Although people haven’t come up with a practical way to remove significant amounts of CO2 from the atmosphere, plants are doing just that all the time. In fact they were doing it billions of years before animals showed up on Earth. The process is called photosynthesis.

Trees are especially good at soaking up CO2 because they are large and live a long time. You can reduce your carbon footprint by planting trees. For every tree you already have you can subtract 20 pounds from your footprint.











	[image: Images]
	[image: Images]




Your Slice Of The Shared Footprint










	1.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	About how many pounds of CO2 does an average tree remove from the atmosphere in one year?
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	A
	2 pounds
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	B
	20 pounds
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	C
	200 pounds
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	D
	2,000 pounds



	 
	b)
	What are the reactants in the photosynthesis process?
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	A
	carbon dioxide and water
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	B
	water and sugar
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	C
	sugar and oxygen
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	D
	oxygen and carbon dioxide



	 
	c)
	What is your share of the carbon footprint caused by government activities?
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	A
	1.76 pounds
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	B
	17.6 pounds
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	C
	1.76 tons
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	D
	17.6 tons













	2.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Your “civic footprint” is created by the government.



	 
	 
	TRUE
	FALSE



	 
	b)
	You can buy a device to mount on your roof that is more efficient than trees at removing CO2 from the atmosphere.



	 
	 
	TRUE
	FALSE



	 
	c)
	Paying taxes to the government removes your share of the government footprint.



	 
	 
	TRUE
	FALSE



	 
	d)
	An acre of grassland removes more CO2 than an acre of woodland because there are more plants to do photosynthesis.



	 
	 
	TRUE
	FALSE



	 
	e)
	When the government goes to war, your footprint increases.



	 
	 
	TRUE
	FALSE
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Your Slice Of The Shared Footprint








	3.
	Answer the questions in complete sentences.



	 
	a)
	Describe your “civic footprint” and give three examples of activities that add to it.



	 
	 
	 




	 
	 
	 




	 
	 
	 




	 
	b)
	Planting a tree and switching to energy efficient light bulbs are both good for your footprint, but in different ways. Explain how each act changes the amount of CO2 in the atmosphere and how they are basically different.



	 
	 
	 




	 
	 
	 




	 
	 
	 





Extensions & Applications

Name three government activities that add to the government carbon footprint and to your share of that footprint. For each activity, describe a new law or other government action that could reduce that part of the footprint.








	 
	1.
	Government Activity:_______________________________________________________
Law to reduce footprint of activity: ____________________________________________
 ________________________________________________________________________



	 
	2.
	Government Activity:_______________________________________________________
Law to reduce footprint of activity: ____________________________________________
 ________________________________________________________________________



	 
	3.
	Government Activity:_______________________________________________________
Law to reduce footprint of activity: ____________________________________________
 ________________________________________________________________________
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How To Make Your Footprint Smaller And Why You Should







	1.
	Parts of your carbon footprint can be classified into four different areas of activity:












	Home
	Food
	Travel
	Everything Else




Match the activities below to the area of activity they belong to by writing one of the four terms above in each of the spaces below. Terms will be used more than once.









	 
	__________________
	a)
	riding in a car



	 
	__________________
	b)
	watching TV



	 
	__________________
	c)
	planting a tree



	 
	__________________
	d)
	buying an apple



	 
	__________________
	e)
	taking a bath



	 
	__________________
	f)
	taking a load of trash to a landfill



	 
	__________________
	g)
	planting a garden



	 
	__________________
	h)
	flying to Paris




 










	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which of these changes would make the best addition to the social contract?
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	A
	accepting that we cannot do anything about climate change
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	B
	accepting the need for everyone to reduce their carbon footprint
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	C
	accepting the need to discover more sources of oil
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	D
	accepting that rich countries will always produce more CO2 than poor countries



	 
	b)
	In which of these countries do people have the largest individual carbon footprints?
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	A
	China
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	B
	England
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	C
	India
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	D
	United States
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How To Make Your Footprint Smaller And Why You Should


[image: Images]
Have you thought about your Social Contract?

When you are in a supermarket, it is pretty easy to slip a candy bar into your pocket and walk out without paying for it or getting caught. Why don’t more people do that? Think about it. Most people also don’t throw trash out of their car windows, cut in line, or steal chickens, even though it would be easy to get away with. It is not just the law, guilt, or conscience that keeps people from doing whatever they feel like. It is something called the social contract.

The social contract has evolved over thousands of years because societies that accept the contract are more successful, so they are the societies that survive. The deal is that everyone accepts certain personal inconveniences so that everything runs more smoothly and everyone is safer, richer, and happier. The contract has been working for so long that we don’t even think about it or realize we are doing it. Now it is time to admit that, if we are to survive much longer, we must add something to the contract: Avoiding unnecessary CO2 emissions must become accepted as normal, natural behavior.
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How To Make Your Footprint Smaller And Why You Should
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	Briefly define the term “social contract.”



	




	







After you calculate your present footprint, consider all the footprint reductions you plan to make. Next go the reduction calculations that follow the footprint calculator and find out what your new, improved footprint will be. Here is a summary of possible footprint reductions arranged roughly in order of increasing difficulty and expense.

Home: Buy more efficient appliances and use them less, cook more efficiently, and use less hot water. Adjust to a wider range of home temperatures. Improve insulation. Switch to solar power.

Food: Buy food that is locally grown, not packaged, in season, and organic. Eat less meat. Grow your own.

Travel: Be sure the car you have is running efficiently. Drive and fly less. Walk, run, bike, carpool, and take trains and buses more. Telecommute. Buy a more efficient car.

Everything Else: Recycle more, plant trees, buy fewer new and more used items, and compost garbage.

If you live in the United States there is one more very good reason for you to reduce your carbon footprint. The footprint of the average North American is twice that of Europeans, 41/2 times the world average, and 15 times that of someone living in India. Any reductions we make will make a much bigger difference and hopefully lead the way to a worldwide change in lifestyle and values—and to the survival of many of Earth’s species, including our own.
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How To Make Your Footprint Smaller And Why You Should










	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Your civic footprint is your share of the social contract.



	 
	 
	TRUE
	FALSE



	 
	b)
	Your civic footprint is the part of your carbon footprint that is easiest to reduce.



	 
	 
	TRUE
	FALSE



	 
	c)
	People living near their work or school can make their travel footprint very small.



	 
	 
	TRUE
	FALSE



	 
	d)
	Planting trees is the most practical way to remove CO2 from the atmosphere.



	 
	 
	TRUE
	FALSE



	 
	e)
	Meat has a lower carbon footprint than vegetables because it has more protein.



	 
	 
	TRUE
	FALSE















	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which is true about the social contract?
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	A
	It is part of the U.S. Constitution.
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	B
	Adults have to sign it before they can vote.
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	C
	Everyone disobeys it today.
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	D
	It makes society run more smoothly.



	 
	b)
	In which of these countries do people have the lowest personal carbon footprint?
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	A
	India
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	B
	Russia
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	C
	Great Britain
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	D
	United States



	 
	c)
	Why is it especially important for Americans to reduce their carbon footprint?
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	A
	Americans are better at accepting change than other people.
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	B
	America will suffer most from climate change.
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	C
	Americans have one of the highest carbon footprints.
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	D
	Americans long to travel less and have more efficient appliances.
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How To Make Your Footprint Smaller And Why You Should








	3.
	Answer the questions in complete sentences.



	 
	a)
	Name the four areas of activity that add to your carbon footprint.



	 
	 
	 




	 
	 
	 




	 
	b)
	For each area you named, describe one change that can reduce a person’s carbon footprint.



	 
	 
	 




	 
	 
	 





Extensions & Applications

Without realizing they are doing it, people accept certain rules of behavior known as the social contract, such as not cutting in line. It would be good for the environment if acceptance of smaller carbon footprints were also part of the social contract.

Think of three things that are already accepted behavior. Try to make them as similar as possible to accepting a reduced footprint, and try to make them all behaviors that benefit the environment. For each accepted behavior, explain how it helps the environment.








	 
	1.
	Accepted activity:__________________________________________________________
How the activity helps the environment: ________________________________________
________________________________________________________________________



	 
	2.
	Accepted activity:__________________________________________________________
How the activity helps the environment: ________________________________________
________________________________________________________________________



	 
	3.
	Accepted activity:__________________________________________________________
How the activity helps the environment: ________________________________________
________________________________________________________________________
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Graphic Organizer

A typical modern kitchen is shown below.
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This kitchen uses energy in at least eleven different ways, each of which adds to the carbon footprint. Try to identify seven ways the kitchen uses energy, write their names and draw arrows to the appliance or other feature that uses energy.
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Graphic Organizer

Begin with a grain of seed corn. Describe ten steps needed to turn that seed into a fried egg on your breakfast plate. You may find that there are even more than ten steps, so try to list the ones with the biggest footprints. For each step, describe any addition to your carbon footprint. Use the table below to organize your work. The first and last steps have been done for you.

SEED TO FRIED EGG







	Describe Step

	Describe Addition to Carbon Footprint




	Manufacture a tractor
	Tractor factory uses energy that came from fossil fuels.



	 
	 



	 
	 



	 
	 



	 
	 



	 
	 



	 
	 



	 
	 



	 
	 



	Cook the egg
	Stove burns gas that releases CO2.
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Carbon Footprint Calculator

On this and the following page you can calculate your own, personal carbon footprint. The different parts of your footprint are arranged in the same order as in the chapters of this book. The calculations will be done in pounds per year (lbs./yr.) of CO2 emitted because the numbers will be easier to work with. When everything is added up at the end, you can then convert lbs./yr. to tons/yr. If you don’t understand how to do the math, be sure to ask for help.

Footprint at Home:

Find the energy bills for your household. You probably know which of the kinds of energy listed below are used in your home. Each kind of energy is measured differently: electricity in kilowatt-hours (kWh), gas in therms, hundreds of cubic feet, or gallons, heating oil in gallons, and coal in tons. Find the part of the bill that lists the amount of energy used in terms of these units. If the bills do not give average monthly usage, take the average of several months scattered throughout the year. The numbers at the end of each equation are called conversion factors. Multiplying by them changes energy units to pounds of CO2 and months to years.

Electricity

[image: Images]

Gas
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Oil
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Coal

[image: Images]

Total emissions due to household energy __________________ pounds/year

Food Footprint:







	If you eat meat every meal, write 9000 in the space to the right. Write 8300 if you eat meat two meals a day, 7500 if you eat meat one meal a day, 6800 if you never eat meat, and 4600 if you don’t eat eggs, or dairy products.
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	If you buy only organic produce, subtract 600 pounds.
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	If you only buy locally grown food, subtract another 400 pounds.
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Total emissions due to food purchases ______________________ pounds/year
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Carbon Footprint Calculator (continued)

Transportation:

Car Travel

Estimate how many miles you travel in a car each year and estimate the average number of people in the car when you are a passenger. Find out the miles per gallon (mpg) rating of the car that you ride in. The mpg for any car can be found at http://www.fueleconomy.gov/Feg/findacar.htm Multiply times the conversion factor.

[image: Images]
 
Air Travel

Multiply the number of hours you spent flying over the last year by the conversion factor.

[image: Images]

Public Transport

Multiply the approximate number of miles you rode on a bus or train by the conversion factor.

[image: Images]

Total emissions due to transportation ______________pounds/year

Everything Else:

Waste

Start with 1220 pounds and subtract 240 lbs. if you compost kitchen scraps and lawn trimmings. For recycling, subtract 140 for cans, 40 for glass, 220 for paper, and 40 for plastic.

Write the total here: ________________ pounds/year

Goods and Services

Find out how much your household spends each month on everything else. Include clothing, furniture, appliances, entertainment, telephone, and healthcare. Don’t include taxes or anything already accounted for. Use the formula below to find your share of this part of the footprint

[image: Images]

Emissions on Your Behalf: 3520 pounds

Total emissions due to everything else: _________ pounds/year

Trees







	Divide the number of trees on the property where you live by the number of people in your household, multiply the result by 20 and subtract it from all the other emissions.
	[image: Images]





GRAND TOTAL __________ pounds/year

Divide the grand total by 2000 and write the answer here: __________ tons/year
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Calculating Your New, Improved Carbon Footprint

You have read about all the ways you can reduce your carbon footprint, and you have thought about which changes you would like to make, which changes you really will make, and which changes you can talk your family into making. Use estimates of your expected changes to calculate your new footprint.

For some reductions, you will have to decide where you fall in a range. For example, by eating less meat you can reduce your footprint by some amount in the range 0 to 4400 lbs. So if you now eat meat at every meal, and you plan to eat meat one meal a day, you will reduce your footprint by 2/3 of 4400, which is 2933 lbs.







	Changes at home:
	Reduction in lbs./yr.



	Replace inefficient appliances with EPA rated “Energy Star” appliances. Estimate the part of your energy bill used by appliances to be replaced and take 25% of that as your reduction.
	__________ lbs./yr.



	Replace tungsten bulbs with fluorescents. Save 1 lb./watt replaced.
	__________ lbs./yr.



	Take quick showers instead of long baths. 200 lbs./yr. 
	__________ lbs./yr.



	Adjust to a wider range of home temperature. For every 4 °F increase in temperature range subtract 250 lbs./yr. 
	__________ lbs./yr.



	Use a clothesline instead of a dryer. 300 lbs./yr. for an electric dryer and 150 lbs./yr. for a gas dryer.
	__________ lbs./yr.



	Improve home insulation. Save 30% of emissions due to heating and air conditioning.
	__________ lbs./yr.



	Install double pane windows for a reduction of 3000 lbs/yr, depending on number of windows.
	__________ lbs./yr.



	Install a solar hot water heater for 800 lbs./yr. reduction.
	__________ lbs./yr.



	Generate your own electricity with photovoltaic cells for a reduction equal to the emissions you calculated for electricity in the first part.
	__________ lbs./yr.



	Total Home Reductions:
	__________ lbs./yr.



	Your Personal Reduction (divide by number of people in household)
	__________ lbs./yr.



	Changing Your Diet:
	 



	A reduction of 1467 lbs./yr. for each meat meal eliminated every day.
	__________ lbs./yr.



	Change from no organic to all organic produce for a reduction of 600 lbs.
	__________ lbs./yr.



	Change from all imported to all local food for a reduction of 400 lbs.
	__________ lbs./yr.



	Grow your own. The fraction of your food you expect to grow times the total emissions due to food purchases.
	__________ lbs./yr.



	Total Food Reductions:
	__________ lbs./yr.
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Calculating Your New, Improved Carbon Footprint (continued)







	Changing Your Travel Habits:
	Reduction in lbs./yr.



	Replace travel by powered vehicles with travel under your own power.
	 



	Use the formulas at the top of page 43 to estimate the reductions.
	__________ lbs./yr.



	Convince the person who drives you to maintain their car better for a reduction of 6% of the result from the equation for car travel. Convince someone in your household to telecommute (a reduction for them—not for you).
	__________ lbs./yr.



	Convince the person who drives you around to buy a more fuel-efficient car. Use the formula for car travel and change the miles per gallon figure to that of the car you hope they buy.
	__________ lbs./yr.



	Total Travel Reductions:
	__________ lbs./yr.



	Changes to Everything Else:
	 



	Buy fewer goods. Estimate the amount by which you expect to reduce your spending and multiply it by 6 to get reduced lbs. of CO2.
	__________ lbs./yr.



	Reduction due to composting: 240 lbs./yr.
	__________ lbs./yr.



	Reductions for recycling: 140 lbs./yr. for cans, 40 for glass, 220 for paper, and 40 for plastic.
	__________ lbs./yr.



	20 lbs. reduction for every tree you plan to plant.
	__________ lbs./yr.



	Total Reduction for Everything Else:
	__________ lbs./yr.



	Grand Total of All Reductions:
	__________ lbs./yr.



	Divide the grand total by 2000 and write the answer here:
	__________ tons



	Subtract from the Grand Total result from the footprint calculator and write your new carbon footprint here:
	__________ tons




You may be wondering how accurate these footprint calculations were. Clearly this is not exact science. Many people have designed carbon footprint calculators, all based on different assumptions and guesses, and all of them give different answers. This calculator is a combination of other calculators. An attempt was made to match it to the lifestyle of an average American grade school or middle school student.

It is important to understand that comparisons of footprints are more dependable than the tons of CO2 calculated. For example, the value of 19 tons for the average American footprint is much less certain than the statement that it is 41/2 times the world average. Likewise, if you calculate that you can reduce your footprint by one-third, that is likely to be true, even if the size of your footprint is questionable. Look at it this way: An inaccurate bathroom scale can’t tell you your true weight, but it can tell you that you lost 10% of your weight.
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Crossword Puzzle!








	   Across    

1. Two atoms of oxygen and one atom of carbon make one carbon dioxide _____.

5. The element with the symbol C.

6. Carbon dioxide emissions caused by your activities.

10. Going to work while staying at home.

12. Chemicals that kill bugs on crops.


	[image: images]



	   Down    

2. Its formula is CO2

3. Weed killer.

4. They don’t eat meat.

5. Carbon going in a circle.

6. Our activities are changing Earth’s ____.

7. Coal and oil are ____ fuels.

8. Cells that turn sunlight directly into electricity.

9. Smaller than a molecule.

10. The unit in which natural gas is sometimes measured.

11. It’s natural, it’s a fossil fuel, and it is a _____.


	







	Word List



	atom
	climate
	pesticides



	carbon
	fossil
	photovoltaic



	carbon cycle
	gas
	telecommuting



	carbon dioxide
	herbicide
	therm



	carbon footprint
	molecule
	vegetarians
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Word Search

Find all of the words in the Word Search. Words are written horizontally, vertically, diagonally, and some are even written backwards.










	combustion
	climate
	pesticide
	organic
	photovoltaic



	vegetarian
	compound
	hybrid
	fertilizer
	oxygen



	carbon
	natural gas
	carbon footprint
	telecommuting
	methane



	greenhouse effect
	global
	molecule
	therm
	atom
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	  Comprehension Quiz

	[image: Images]




  Part A  










	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.
	[image: Images]



	1.
	Human activities are changing Earth’s climate.



	 
	TRUE
	FALSE
	 



	2.
	Double pane windows will reduce the amount of energy used to heat and cool a home.



	 
	TRUE
	FALSE
	 



	3.
	Meat eaters have a smaller carbon footprint than vegetarians.



	 
	TRUE
	FALSE
	 



	4.
	Trains produce more CO2 per passenger-mile than planes.



	 
	TRUE
	FALSE
	 



	5.
	Buying new clothing increases your carbon footprint more than buying second-hand clothing.



	 
	TRUE
	FALSE
	 



	6.
	Photosynthesis removes CO2 from the atmosphere.



	 
	TRUE
	FALSE
	 



	7.
	The carbon footprint of the average American is smaller than that of the average European.



	 
	TRUE
	FALSE
	 






  Part B  








	Put a check mark ([image: Images]) next to the answer that is most correct.
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	1. All of these energy sources release CO2 into the atmosphere, except



	
	______
	A)
	oil



	
	______
	B)
	coal



	
	______
	C)
	natural gas



	
	______
	D)
	hydroelectric



	
	2. Which of these changes will reduce your carbon footprint at home?



	
	______
	A)
	taking baths instead of showers



	
	______
	B)
	keeping the house heated to 70 °F instead of 65 °F



	
	______
	C)
	using fluorescent light bulbs instead of standard bulbs



	
	______
	D)
	washing half loads instead of full loads in the dishwasher






SUBTOTAL:    /10
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Comprehension Quiz

  Part B  










	 
	3. Which of these parts of your personal footprint is most difficult to reduce?



	 
	__________________
	A)
	the part caused by traveling



	 
	__________________
	B)
	the part caused by the food you eat



	 
	__________________
	C)
	the part caused by government activities



	 
	__________________
	D)
	the part caused by heating and cooling your home






  Part C  

Answer each question in complete sentences.








	1.
	Explain how human activities are changing Earth’s climate.
	[image: Images]




	
	

	



	
	

	



	
	

	



	2.
	Define carbon footprint.
	[image: Images]




	
	

	



	
	

	



	
	

	



	3.
	Explain why using electric appliances increases your carbon footprint.
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	4.
	Tell four ways you can reduce the carbon footprint of the food you eat.
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	5.
	Explain why bus passengers have lower travel footprints than car passengers, even though buses emit more CO2 than cars.
	[image: Images]




	
	

	



	
	

	



	
	

	










	 
	SUBTOTAL: /15
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   1.    

a) TRUE

 

b) FALSE

 

c) TRUE

 

d) TRUE

 

e) FALSE

 

   2.    

a) C

 

 

b) B

 

 

c) C


	
(Answers will vary.) Carbon dioxide concentration is increasing.

 9 



 

   1.    

a) carbon footprint

b) combustion

c) fossil fuel

d) greenhouse effect

e) CO2

 

   2.    

a) C

 

 

b) A

 

 

c) B

 

 


	
(Answers will vary. Order may vary.)

a) Combustion converts carbon compounds to carbon dioxide.

b) Photosynthesis converts carbon dioxide to carbon compounds.

 

   Extensions & Application   

a) A material traps heat and causes the temperature to rise.

 

 

b) In a greenhouse the glass traps the heat, and in the atmosphere, CO2 and other gases trap the heat.

 

 


	
   1.   

a) TRUE

 

b) TRUE

 

c) FALSE

 

d) FALSE

 

e) TRUE

 

   2.   

a) D

 

 

b) B

 

 

c) B


	
(Answers will vary. Any two) natural gas, heating oil, electricity, coal.
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   1.   

a) cooking stove

b) clothes dryer

c) dishwasher

d) hot water heater

e) air conditioner

f) light bulb

 

   2.   

a) TRUE

b) FALSE

c) TRUE

d) FALSE

e) TRUE


	
   3.   

a) You will need to find the amount of energy used or the energy bills.

b) To find your home footprint, multiply the amount of energy times a conversion factor and divide by the number of people in your household.

 

   Extensions & Application   

[image: Images]
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	 11 
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	 16 
















	
   1.   

a) FALSE

 

b) FALSE

 

c) TRUE

 

d) FALSE

 

e) TRUE

 

f) TRUE

 

   2.   

a) fertilizer

 

b) herbicides

 

c) pesticides

 

d) shipping

 

e) packaging

 

f) seasonal

 


	
(Answers will vary. Any two.) Buy locally grown food. Buy food in season. Buy items in bulk. Use reusable shopping bags.
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   1.   

a) B

b) D

c) C

d) C

 

   2.   

a) 4

b) 1

c) 5

d) 2

e) 6

f) 3


	
   3.   

(Answers will vary.) Farmers’ market produce is more likely to be (any two) locally grown, organic, not packaged, in season.

 

   Extensions & Application   

SEED TO FRIED EGG







	Describe Step
	Describe Addition to Carbon Footprint



	Manufacture a tractor
	Tractor factory uses energy that came from fossil fuels.



	Plow a field
	Fossil fuel to run tractor.



	Sow seeds
	Fossil fuel to run tractor.



	Harvest corn
	Fossil fuel to run tractor.



	Ship corn to mill
	Fossil fuel to run truck.



	Grind corn into chicken feed
	Energy to run mill.



	Ship feed to chicken farm
	Fossil fuel to run truck.



	Feed chickens, collect and pack eggs
	Energy to run feeding, collecting, packing machines.



	Ship eggs to market
	Fossil fuel to run truck.



	Cook the egg
	Stove burns gas that releases CO2.





	
   1.   

a) FALSE

 

b) TRUE

 

c) TRUE

 

d) FALSE

 

e) TRUE

 

   2.   

a) A

 

b) B

 

c) C

 


	
 [image: Images]

(Answers will vary. Any two) Travel less. Travel more efficiently, Travel under your own power.

 24 



   1.   

a) 1/2 lb /p-mi.

b) almost 0 lb/p-mi.

c) 1/2 lb/p-mi.

d) 1 lb/p-mi.

e) 1/2 lb/p-mi.

f) 1/2 lb/p-mi.

g) 1/2 lb/p-mi.

h) 1 lb/p-mi.

 

   2.   

a) FALSE

 

b) TRUE

 

c) FALSE

 

d) TRUE

 

e) TRUE
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   3.   

(Answers will vary.)The footprint of an automobile can be reduced by (any two) carpooling, proper tire inflation, proper maintenance, driving at a low speed, driving at a constant speed, removing unnecessary weight.

 

   Extensions & Application   

(Answers will vary.)

a) First vehicle: Train

1. Energy to mine metals

2. Energy to smelt steel for train cars and tracks

3. Energy to manufacture train

b) Second vehicle: Plane

1. Energy to refine aluminum

2. Energy to build airport

3. Energy to drive to airport

c) Alternative answer: Bus

1. Energy to mine metals

2. Energy to smelt steel

3. Energy to build highways


	
   1.   

a) FALSE

 

b) TRUE

 

c) FALSE

 

d) FALSE

 

e) TRUE

 

   2.   

a) B

 

b) C

 

c) D
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(Answers will vary.) Buying secondhand postpones using energy to manufacture a new item.


	
   1.   

a) 8

b) 2

c) 12

d) 4

e) 10

f) 13

g) 9

h) 1

i) 6

J) 5

k) 11

I) 7

m) 3

   2.   

a) FALSE

 

b) TRUE

 

c) TRUE

 

d) FALSE

 

e) TRUE

 


	
   3.   

a) (Answers will vary.) Before a TV set was bought (any two), energy was used to manufacture it, package it, ship it.

b) (Answers will  vary.) After the TV was sent to the landfill, the truck that took it there emitted CO2 (or) machines expended energy removing the toxic components, crushing it, and disposing of it.

 

   Extensions & Application   

1. Pick up the pizza yourself during a trip that combines other errands.

2. Recycle the cardboard pizza boxes and leftover napkins.

3. Recycle the soda cans.

4. Recycle the plastic.

5. Compost the leftover pizza and salad.

6. Grow your own salad greens.


	
   1.   

a) FALSE

 

b) TRUE

 

c) TRUE

 

d) FALSE

 

e) FALSE

 

 

 

   2.   

a) B

b) C

c) D


	
The civic footprint is your share of the CO2 emitted because of government activities done on your behalf.

 32 



   1.   

a) B

b) A

c) C

   2.   

a) TRUE

 

b) FALSE

 

c) FALSE

 

d) FALSE

 

e) TRUE
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   3.   

a) (Answers will vary.) The civic carbon footprint is your share of the CO2 emitted by the government, such as (any two) building bridges, highways, and schools, fighting fires and wars, delivering mail.

b) Planting a tree removes CO2 through the process of photosynthesis. Changing to efficient light bulbs reduces the amount of CO2 you put into the atmosphere. So one action removes CO2 from the atmosphere, and the other reduces the amount you put in.

 

   Extensions & Application   

1. Government Activity: Delivering mail

Law to reduce footprint of activity: Require mail trucks to get at least 50 miles per gallon.

2. Government Activity: Building schools

Law to reduce footprint of activity: Require all new schools to generate their own electricity with solar cells on the roof.

3. Government Activity: Building highways

Law to reduce footprint of activity: Require all new freeways to have a carpool lane and all new streets and highways to have a bike lane.


	
   1.   

a) travel

b) home

c) everything else

d) food

e) home

f) everything else

g) food

h) travel

 

   2.   

a) B

 
 

b) D

 35 



The social contract is an unwritten agreement among people in a society to accept certain personal inconveniences so that everyone is safer, richer, and happier.


	
   1.   

a) FALSE

 

b) FALSE

 

c) TRUE

 

d) TRUE

 

e) FALSE

 

   2.   

a) D

 

b) A

 

c) C

 


	
   3.   

(Answers will vary.) At home, you can change to fluorescent light bulbs (or any energy-saving home improvement). When food shopping, you can buy less meat (or any change in diet or food shopping habits that reduces your footprint). When traveling, you can carpool with other people (or any change to a more efficient means of travel). You can recycle more of your waste materials (or any reduction of waste or planting trees).

 

   Extensions & Application   

1. Accepted activity: Most people don't throw trash out of car windows.

How the activity helps the environment: Prevents aesthetic pollution. Saves energy involved in cleanup of highways. Makes it possible to recycle things not thrown away.

2. Accepted activity: Most people don't pour oil and other toxic materials down storm drains.

How the activity helps the environment: Protects aquatic life in streams and oceans that the storm drains lead to.

3. Accepted activity: Most dog owners obey leash laws and clean up after their dogs. How the activity helps the environment: Protects wildlife from dog attacks. Prevents disease and annoyance caused by dog feces.


	
[image: Images]

 Across 

1. molecule

5. carbon

6. carbon footprint

10. telecommuting

12. pesticides

 

 

 Down 

2. carbon dioxide

3. herbicide

4. vegetarians

5. carbon cycle

6. climate

7. fossil

8. photovoltaic

9. atom

10. therm

11. gas
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Word Search Answers
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 Part A 

1. TRUE

 

2. TRUE

 

3. FALSE

 

4. FALSE

 

5. TRUE

 

6. TRUE

 

7. FALSE

 

 Part B 

1. D

 

2. C


	
 Part B 

3. C

 

   Part C   

1. (Answers will vary.) Combustion of fossil fuels to meet humans’ energy needs releases CO2 into the atmosphere which traps heat because of the greenhouse effect.

2. Your carbon footprint is the amount of CO2 released into the atmosphere because of your activities.

3. Most electricity is generated by burning fossil fuels, which releases CO2.

4. (Answers will vary. Any four of the following:) buy local, buy organic, buy seasonal, eat less meat, grow your own.

5. Buses carry more passengers than cars, so when calculating the footprint per person, you divide by a much larger number.
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unon FOOTPRINT then find out about their food footprints and ways to eat
healthier, both for the environment and themselves. Finally,
students will learn about the footprints of manufactured
items, and the waste that comes from their trash. Using
simplified language and vocabulary, our resource is
comprised of reading passages, comprehension questions,
crossword puzzle, word search, mini posters, and a carbon
footprint calculator that will allow students to calculate
their personal carbon footprint.

Inside You'll Find

Teacher Guide
« Information and tools for the teacher

Student Handout
« Reproducible worksheets and activities

Easy Marking™ Answer Key
« Answers [or student activities
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