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Reducing Your School's Carbon Footprint









	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
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As students begin to learn about global climate change, they will soon discover that the looming causes and effects are not only something for them to worry about, but something they should learn to prevent. 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 out planet is changing. First they will learn that human activities that emit carbon dioxide are the 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
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	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









	adapt

	carpool

	global

	photosynthesis




	air conditioning

	CO2

	greenhouse gas

	photovoltaic




	atmosphere

	climate change

	HVAC

	reactant




	carbon

	energy star

	idle-free zone

	therm




	carbon dioxide

	EPA

	incandescent

	ventilation




	carbon footprint

	fluorescent

	kilowatt-hours

	VOC




	carbon offset

	fossil fuels

	natural gas

	volatile organic compounds
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Your School and Climate Change











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



	 
	a)
	The planet Earth is getting warmer.



	 
	 
	TRUE
	FALSE



	 
	b)
	Greenhouses are filled with greenhouse gas.



	 
	 
	TRUE
	FALSE



	 
	c)
	Most carbon dioxide in the atmosphere came from plants.



	 
	 
	TRUE
	FALSE



	 
	d)
	Natural gas is a fossil fuel.



	 
	 
	TRUE
	FALSE



	 
	e)
	Carpooling helps slow the rate of climate change.



	 
	 
	TRUE
	FALSE



	 
	f)
	Burning coal puts more oxygen in the atmosphere.



	 
	 
	TRUE
	FALSE
















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



	 
	a)
	Which of these fuels is a fossil fuel?



	 
	 
	A
	coal



	 
	 
	B
	ethanol



	 
	 
	C
	hydrogen



	 
	 
	D
	wood



	 
	b)
	Why has Earth's climate changed more over the last 100 years than during earlier periods?



	 
	 
	A
	The icecaps melted.



	 
	 
	B
	More fuel was burned.



	 
	 
	C
	More trees were planted.



	 
	 
	D
	The ozone layer developed a hole.



	 
	c)
	Which is true about the release of carbon dioxide (CO2) into the atmosphere?



	 
	 
	A
	Most CO2 is released by people in the poorest countries.



	 
	 
	B
	Everyone in the world releases the same amount of CO2.



	 
	 
	C
	The average American releases more CO2 than most people.



	 
	 
	D
	The amount of CO2 released depends mostly on the number of farm animals.
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Your School and Climate Change
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Coal, Oil, Natural Gas

The climate of our planet is changing. This is a fact, not an opinion. The part of climate change that is of most concern is a steady rise in average global temperature. It is nearly certain that this change is being caused by human activities.

Certain gases in Earth's atmosphere trap heat and prevent it from escaping into space. These gases, called greenhouse gases, have the same effect as the glass windows of a greenhouse. Without the windows, a greenhouse would be too cold to grow plants in the winter; and without greenhouse gases, Earth would be too cold to support life.

The problem is that this warming effect has been increasing because the amount of greenhouse gases in the atmosphere has been increasing. Rise in the level of the gas called carbon dioxide, CO2, is the main cause of rising global temperature.
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	Explain how greenhouse gases affect Earth's climate.



	




	







Here is where we come into the picture. Rapidly increasing human population consumes ever more energy, and most of this energy comes from burning fossil fuels. The main fossil fuels are coal, oil, and natural gas. One of the products of burning fossil fuels is—guess what—carbon dioxide. This is the link between human activity and global warming.
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Your School and Climate Change


Almost everything we do requires energy: heating, cooling, growing food, traveling, and manufacturing. The result is that most of our activities and possessions are responsible, directly or indirectly, for the release of CO2 into the atmosphere. The amount of CO2 you are personally responsible for releasing is called your carbon footprint. When we estimate a person's carbon footprint, it is expressed in tons per year. A ton is 2,000 pounds, and that is a lot of gas.

Even if we all stopped burning fossil fuels tomorrow, Earth's temperature would continue to rise throughout the rest of your life. The goal is not to reverse climate change, but to slow down the rate of temperature increase to a level to which we can adapt.

This is where you come in. You can measure all the different parts of your carbon footprint and then think of ways to reduce most of the parts. Each person who does this helps slow the rate of global warming. But what if a group of a thousand people agreed to take some action together that reduced CO2 release? That would be a thousand times better.

That is what this book is about, and that large group of people are the people at your school. Here is just one example: If all the students in a 1,000-student school started carpooling, they could reduce the school's carbon footprint by about 2,000 tons! And if all 135,000 public schools in the United States started carpooling ... well, you get the picture.

Near the back of this book you will find instructions for estimating your school's footprint and for estimating how much you can reduce it. You may want to start working on this right now because you will have to gather a lot of information. You will probably want to share the project with several other students or with your whole class.











	[image: Images]
	[image: Images]




Your School and Climate Change







	1.
	Fill in each blank with a word from the list.












	atmosphere
	carpooling
	fossil fuels
	carbon footprint



	oil
	natural gas
	carbon dioxide
	coal




Earth is getting warmer because people are releasing more and more (a)_______________ into the (b) _______________ Most of this release is caused by burning (c) _______________, which include (d) _______________ (e) _______________, and (f) _______________. The amount of greenhouse gases that result from a person's activities is called their (g) _______________ _______________. One way to reduce this number is by (h) _______________ with other people traveling to the same location.











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



	 
	a)
	Carbon dioxide is a greenhouse gas.



	 
	 
	TRUE
	FALSE



	 
	b)
	It is too soon to tell for sure whether or not Earth is getting warmer.



	 
	 
	TRUE
	FALSE



	 
	c)
	Carpool is a wrist injury caused by typing at a computer for many hours every day.



	 
	 
	TRUE
	FALSE



	 
	d)
	A carbon footprint can be removed by rubbing it with gasoline.



	 
	 
	TRUE
	FALSE



	 
	e)
	Burning fossil fuels releases greenhouse gases.



	 
	 
	TRUE
	FALSE



	 
	f)
	If we all stopped driving our cars today, Earth would be cooler tomorrow.



	 
	 
	TRUE
	FALSE
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Your School and Climate Change








	3.
	Answer the questions in complete sentences.



	 
	a)
	Explain what the glass roof of a greenhouse and carbon dioxide in Earth's atmosphere have in common in terms of heat and temperature.



	 
	 
	 




	 
	 
	 




	 
	 
	 




	 
	b)
	Define “carbon footprint” and give the units in which it is measured.



	 
	 
	 




	 
	 
	 




	 
	 
	 







Extensions & Applications

Identify three fossil fuels. For each fuel, describe a use for that fuel that you have seen in your home, school, or town, or explain how the use affects your life or makes your life more convenient.







	1.
	Fuel:



	
	Description of use:



	 
	 




	 
	 




	2.
	Fuel:



	 
	Description of use:



	 
	 




	 
	 




	3.
	Fuel:



	 
	Description of use:
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How Your School Uses Energy











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



	 
	a)
	All school buildings are designed to be energy efficient.



	 
	 
	TRUE
	FALSE



	 
	b)
	Most electricity is generated by burning fossil fuels.



	 
	 
	TRUE
	FALSE



	 
	c)
	Heating uses energy, and air conditioning saves energy.



	 
	 
	TRUE
	FALSE



	 
	d)
	Sunlight can be used to heat water.



	 
	 
	TRUE
	FALSE



	 
	e)
	Sunlight can be used to generate electricity.


	 
	 
	TRUE
	FALSE

















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



	 
	a)
	The letters EPA stand for
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	A
	Earth Positive Association.
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	B
	Evergreen Planting Activity.
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	C
	Environmental Protection Agency.
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	D
	Ecological Practices Advancement.



	 
	b)
	Which energy source is used to generate most of the electricity in the United States?
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	A
	oil
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	B
	coal
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	C
	nuclear
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	D
	hydroelectric



	 
	c)
	What is the main advantage of double pane windows?



	 
	 
	[image: img]
	A
	They are stronger.
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	B
	They do not fog over.



	 
	 
	[image: img]
	C
	They reduce heat loss.
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	D
	They are easier to clean.
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How Your School Uses Energy
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Learn more about this symbol at: http://www.energystar.gov/
index.cfm?c=home.index

Experts believe that one-fourth of the six billion dollars American taxpayers spend on school energy use is wasted. In this chapter we will look at some ways to reduce this waste by improving the efficiency of the ways energy is used in schools, including heating, cooling, and lighting.

Anything that burns fossil fuel or uses electricity at your school contributes to global climate change. You might think that electricity releases no CO2, but remember that most electricity is produced by burning fossil fuels. Now we will look at ways that schools use energy.

Most schools have a heating system for cold days and a ventilation system to move air around and keep it fresh. Many schools also have an air conditioning system for hot days. These three systems work together in what is called the heating, ventilating, and air conditioning system or HVAC. Some HVAC systems are much more energy efficient than others. If an HVAC system meets a certain standard of efficiency, it is given an Energy Star rating by the Environmental Protection Agency (EPA) and marked with the symbol shown above.
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	Explain how using electric lights increases CO2 emissions into the atmosphere.



	




	







Try to find out which things in your school have an Energy Star rating. In addition to the HVAC system, look for the ratings on computers,
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How Your School Uses Energy


refrigerators, lighting fixtures—in fact, just about anything that uses electricity or burns coal, oil, or gas. After you have made a list of things that use energy inefficiently, try to find out if your school has a program to replace old equipment with Energy Star equipment. The easiest such change is to replace all incandescent light bulbs with compact fluorescent bulbs.

Here are two very simple ways to save energy: Sometimes you can turn off the air conditioner if you open the classroom windows. Sometimes you can turn off the lights if you raise the window blinds.

Speaking of windows, are your school's windows double or single pane? Double pane windows reduce the amount of energy needed to heat and cool the school by keeping heat out on hot days and keeping heat in on cold days.

Most schools have big, flat, empty roofs that are perfect for collecting solar energy and using it to replace electric and fossil fuel energy. Solar water heaters, which are fairly inexpensive, can supply most of the hot water to a school. These are simply a lot of plastic, water-filled pipes on the roof that absorb heat from the sun because they are black. This can lead to a big savings because one-fifth of the average school's energy budget goes to heating water.

Photovoltaic cells are another type of solar collector that turns sunlight directly into electricity. A middle school in Colorado gets its electricity from photovoltaic cells it had installed on its roof. These cells are expensive, but this school was able to do it because the Governor's Energy Office paid for half of it and local solar companies helped them design it.

Saving energy not only helps the environment by reducing CO2 emissions, it also saves money for your school. You might like to do a study in which you find out the cost of one of these energy-saving changes, compare it to the money saved each year, and figure out how long it takes the savings to pay for the change.
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How Your School Uses Energy











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



	 
	a)
	HVAC stands for heating, ventilation, and air conditioning.



	 
	 
	TRUE
	FALSE



	 
	b)
	Incandescent light bulbs are more energy efficient than fluorescent light bulbs.



	 
	 
	TRUE
	FALSE



	 
	c)
	Much of the money spent on energy for schools is wasted.



	 
	 
	TRUE
	FALSE



	 
	d)
	Using electricity usually adds to a school's carbon footprint.



	 
	 
	TRUE
	FALSE



	 
	e)
	Double pane windows make air conditioning less efficient.



	 
	 
	TRUE
	FALSE



	 
	f)
	Photovoltaic cells use hydrogen to generate electricity.



	 
	 
	TRUE
	FALSE















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



	 
	a)
	What is the name of the seal put on appliances that shows they are energy efficient?



	 
	 
	[image: img]
	A
	HVAC
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	B
	Energy Star
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	C
	Photovoltaic
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	D
	Carbon Footprint



	 
	b)
	On some days energy can be saved by turning off the air conditioning and
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	A
	turning on the heat.
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	B
	turning on the lights.
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	C
	opening the windows.
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	D
	raising the window blinds.



	 
	c)
	Large flat roofs are a good place to install
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	A
	air conditioners
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	B
	photovoltaic cells
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	C
	fluorescent lights
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	D
	double pane windows
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How Your School Uses Energy








	3.
	Answer the questions in complete sentences.



	 
	a)
	Describe two ways to save energy used for school lighting.



	 
	 
	 




	 
	 
	 




	 
	b)
	Describe two ways to save energy used to power a school's HVAC system.



	 
	 
	 




	 
	 
	 





Extensions & Applications

In each square of the right-hand column of the graphic organizer below, describe a way to reduce energy use for the energy need listed in the square to the left.







	School Energy Need

	How to Reduce Energy Use




	Heating

	 




	Air conditioning

	 




	Hot water

	 




	Lighting

	 





See page 40 for Final Version Worksheet.
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Cars, Buses, Bicycles, and Feet







	1.
	Complete each sentence with a word from the list.














	efficient
	car
	carbon
	safer
	lanes
	idling











	 
	a)
	The least energy efficient way to get to school is if you travel as the only student in a _______________.



	 
	b)
	Walking to school adds almost nothing to your ____________ footprint.



	 
	c)
	Travel by bus and by train are about equally _____________.



	 
	d)
	Walking is ________________ than biking.



	 
	e)
	Biking is safer when there are bike _________________.



	 
	f)
	Cars and buses waste energy when they are ______________.













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



	 
	a)
	Which of these ways of getting to school adds the least to your carbon footprint?



	 
	 
	[image: img]
	A
	bus
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	B
	car
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	C
	run



	 
	 
	[image: img]
	D
	train



	 
	b)
	Which of these ways of getting to school adds much more to your carbon footprint than any of the other three?



	 
	 
	[image: img]
	A
	bike
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	B
	bus
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	C
	run



	 
	 
	[image: img]
	D
	walk



	 
	c)
	An idling car is one that is
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	A
	speeding up



	 
	 
	[image: img]
	B
	coasting downhill
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	C
	overloaded with passengers
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	D
	parked with its engine running
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Cars, Buses, Bicycles, and Feet
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An Energy Efficient School Bus

Students spend a lot of time and energy getting to school. The amount of greenhouse gas emitted along the way can range from zero to many pounds of CO2, depending on how you get there. Here are the most common possibilities: car, carpool, school bus, public transport, bicycle, walk, run.

A single student and a driver in a car adds more CO2 to the school's carbon footprint than any of the other ways of getting to school. Sharing a ride to school, which is called carpooling, can cause a big reduction in the carbon footprint of the school. The instructions for the school footprint calculator will show you how to adjust for carpooling.

You might want to think about starting a program to increase carpooling. This is what some students at a school in New Zealand did. For their carpooling project, they created a website where students and their drivers could log on to arrange shared rides among people who traveled the same route to school.

A school bus is about four times as efficient as a car in terms of how much CO2 it adds to the footprint. Another way to look at it is that four students sharing a car are being about as efficient as students on a bus.
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Cars, Buses, Bicycles, and Feet


Buses burn a lot more fuel per mile than a car, but they are efficient because that fuel transports a lot more people. Any travel by train or other public transport will have about the same efficiency as travel by school bus.
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	Explain why buses are more energy efficient than cars, even though buses burn more fuel per mile than a car.



	




	







When we say a car or bus is idling, we mean it is sitting still with its engine running. An idling vehicle is wasting money, emitting CO2, and doing no one any good. Some schools have "idle-free zones" where cars and buses must turn off their engines while loading and unloading passengers. Creating an idle-free zone will greatly reduce your school's carbon footprint.

It sounds odd, but your feet have no footprint. That is, the amount of CO2 emitted by people walking, running, or biking to school amounts to almost nothing. These means of travel are also good for your health and get you in condition for almost any school sport you want to play. Biking is usually more dangerous than walking or running. You could make it safer by making a map of all the streets with bike lanes that lead to your school. You could also try to raise interest in creating more bike lanes.
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Cars, Buses, Bicycles, and Feet










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



	 
	a)
	Taking a train to school is about as energy efficient as
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	A
	biking.
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	B
	running.
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	C
	being driven in a car.



	 
	 
	[image: img]
	D
	riding in a school bus.



	 
	b)
	All of these ways of getting to school add almost nothing to your carbon footprint, except
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	A
	biking.
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	B
	carpooling.
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	C
	running.
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	D
	walking.



	 
	c)
	Schools can reduce their transportation carbon footprint by
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	A
	creating no-idle zones.
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	B
	assigning less homework.
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	C
	expanding the parking lot.
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	D
	using smaller school buses.














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



	 
	a)
	Carpooling with three other students is about as energy efficient as riding in a school bus.



	 
	 
	TRUE
	FALSE



	 
	b)
	Trains, trolleys, and other public transport are much more energy efficient than school buses.



	 
	 
	TRUE
	FALSE



	 
	c)
	Bike lanes make travel by bicycle safer.



	 
	 
	TRUE
	FALSE



	 
	d)
	Idling means sharing a ride in a car.



	 
	 
	TRUE
	FALSE



	 
	e)
	Electric cars and buses have no carbon footprint.



	 
	 
	TRUE
	FALSE
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Cars, Buses, Bicycles, and Feet








	3.
	Answer the questions in complete sentences.



	 
	a)
	Explain how you could make biking to your school safer.



	 
	 
	 




	 
	 
	 




	 
	b)
	Describe an “idle-free zone” and explain how it would reduce a school's carbon footprint.



	 
	 
	 




	 
	 
	 





Extensions & Applications

Estimate how many students travel to and from your school by each of these means of transportation.








	 
	Car single passenger
	 



	 
	2 student carpool
	 



	 
	3 student carpool
	 



	 
	4 student carpool
	 



	 
	School bus
	 



	 
	Public transportation
	 



	 
	Bike
	 



	 
	Walk
	 



	 
	Run
	 




Based on these numbers and what you know about your fellow students, what are the most likely ways these numbers could change to reduce your school's transportation carbon footprint?
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Footprints in Your Lunch











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



	 
	a)
	Green vegetables have a much smaller carbon footprint than other vegetables.



	 
	 
	TRUE
	FALSE



	 
	b)
	A compost pile can be used to make fertilizer for a garden.



	 
	 
	TRUE
	FALSE



	 
	c)
	Reusing materials creates less CO2 emissions than recycling them.



	 
	 
	TRUE
	FALSE



	 
	d)
	Farmers' tractors emit greenhouse gases.



	 
	 
	TRUE
	FALSE



	 
	e)
	The carbon footprint of a meal depends only on the number of calories it contains.



	 
	 
	TRUE
	FALSE

















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



	 
	a)
	Which of these types of food usually has the largest carbon footprint?
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	A
	red meat
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	B
	potatoes
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	C
	soy beans



	 
	 
	[image: img]
	D
	watermelon



	 
	b)
	Each of these is one of the three basic ways to lower a carbon footprint, except
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	A
	recycle
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	B
	reduce
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	C
	relax
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	D
	reuse



	 
	c)
	Which method of disposing of food scraps from a school cafeteria adds least to the carbon footprint?



	 
	 
	[image: img]
	A
	taking it to a landfill
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	B
	feeding it to animals
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	C
	putting it on a compost pile
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	D
	putting it down a garbage disposal
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Footprints in Your Lunch


[image: Images]
A Reusable Lunch Bag & 
Reusable containers

The food we eat adds to our carbon footprint. Most of the CO2 emissions related to food are indirect, but still fairly large. For example, a farmer's tractor burned a lot of fossil fuel as it traveled back and forth over a field to plant and harvest the wheat to make the bread in your PB & J sandwich.

Calculating the footprint caused by your school lunch is a little tricky because some students bring their lunch from home and some eat in a school cafeteria. If you bring your lunch, you could argue that this is part of your personal footprint, rather than the school's. In any case, no matter how you get your lunch, there are ways to reduce its footprint that work for everyone.

A school in Massachusetts started a green lunch program based on the idea that “recycle is good, but reduce and reuse are better.” At the beginning of the school year, all the students got “green” lunch bags containing napkins, silverware, and cups that are washable and reusable. This eliminates a lot of waste, and any waste leads to CO2 emissions when it is disposed of.
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	Describe two ways the food we eat causes fossil fuels to be burned.



	




	





The lunch footprint can be reduced further by buying food that is grown locally and organically. Any food waste can be put on a compost pile rather than trucking it to a landfill. The compost pile can eventually be used to fertilize a school garden.
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Footprints in Your Lunch







	1.
	Fill in each blank with a word from the list.












	tractors
	carbon
	CO2
	composting
	locally



	organically
	recycle
	reuse
	reduce




Most (a) ___________ emissions related to your school lunch are indirect. Farmers add to the (b) ___________ footprint of your lunch when they drive their (c) ___________ back and forth across their fields. “Green” lunch programs are based on the idea that (d) ___________ is good, but (e) ___________ and (f) ___________ are better. Your lunch footprint can be reduced further by buying food that is grown (g) ___________ and (h) ___________. Your lunch footprint can be reduced even further by (i) ___________ your food scraps.











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



	 
	a)
	Reusable plastic plates add less to the carbon footprint of your lunch than disposable paper plates.



	 
	 
	TRUE
	FALSE



	 
	b)
	Organic farming produces no CO2 emissions.



	 
	 
	TRUE
	FALSE



	 
	c)
	Supermarkets buy most of their vegetables from local farmers.



	 
	 
	TRUE
	FALSE



	 
	d)
	Material from compost piles is not safe to put on a garden.



	 
	 
	TRUE
	FALSE



	 
	e)
	The lunches of all students have a carbon footprint, whether they are brought from home or bought in a school cafeteria.



	 
	 
	TRUE
	FALSE
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Footprints in Your Lunch









	3.
	Answer the questions in complete sentences.



	 
	a)
	Describe three things students would find in a “green” lunch bag.



	 
	 
	1.
	 



	 
	 
	2.
	 



	 
	 
	3.
	 



	 
	b)
	Describe three events in the history of a slice of bread that caused the emission of greenhouse gases.



	 
	 
	1.
	 



	 
	 
	2.
	 



	 
	 
	3.
	 




Extensions & Applications

Consider the life of a potato. There are many events related to the potato you eat for lunch that add to its (and your) carbon footprint. List as many of these as you can think of in the left hand column of the table below. In the right hand column describe a way that part of the carbon footprint could be reduced. The first one has been done for you.

CARBON FOOTPRINT OF A POTATO







	Things That Add to the Footprint of a Potato

	Ways to Reduce This Part of the Footprint




	Plowing the potato field before planting.

	Plow with a more fuel efficient tractor.




	 

	 




	 

	 




	 

	 




	 

	 




	 

	 




	 

	 




	 

	 





See page 41 for Final Version Worksheet.
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We Recycle Cans, Trees Recycle Carbon











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



	 
	a)
	Paper is made from trees.



	 
	 
	TRUE
	FALSE



	 
	b)
	Reusing reduces a carbon footprint more than recycling.



	 
	 
	TRUE
	FALSE



	 
	c)
	Plants absorb oxygen from the atmosphere.



	 
	 
	TRUE
	FALSE



	 
	d)
	Used paper should be burned in an incinerator.



	 
	 
	TRUE
	FALSE



	 
	e)
	Glass can be recycled.



	 
	 
	TRUE
	FALSE



	 
	f)
	Used computers should be taken to a landfill where they can be crushed.



	 
	 
	TRUE
	FALSE

















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



	 
	a)
	Which of these is a product of the photosynthesis reaction?



	 
	 
	[image: img]
	A
	water
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	B
	oxygen
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	C
	chlorophyll



	 
	 
	[image: img]
	D
	carbon dioxide



	 
	b)
	Which of these is a reactant in the photosynthesis reaction?
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	A
	sugar
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	B
	oxygen
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	C
	chlorophyll
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	D
	carbon dioxide
















	 
	c)
	Which symbol means “recycle here"?
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	A
	[image: img]
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	C
	[image: img]
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	B
	[image: img]
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	D
	[image: img]
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We Recycle Cans, Trees Recycle Carbon
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Photosynthesis

It takes more than one billion trees to make all the paper thrown away every year in the United States. Wasting paper increases CO2 in the atmosphere because making paper emits CO2 and also because trees absorb CO2. Schools can save a lot of paper by using both sides of sheets of paper for handouts, tests, and homework.

Students, teachers, and custodians can all share in the practice of recycling paper. More paper will be collected for recycling if paper recycling bins are located in each classroom and in other convenient locations throughout your school.

Labeled recycling containers for collecting glass bottles, aluminum cans, and plastic can be located in a group along with the paper recycling bin. It is important to recycle things made from any of these materials because they all require a lot of energy to manufacture and most of that energy comes from burning fossil fuels. Aluminum is especially important to recycle because large amounts of electricity are needed to make aluminum metal from aluminum ore. If your school is buying new computers, be sure to check for local second-hand stores and electronics stores that restore and recycle old computers.

Some school supplies and equipment cause less greenhouse gas emissions than others. For example, some products are made mostly from recycled materials.
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We Recycle Cans, Trees Recycle Carbon


If equipment says it was finished with low VOC paint, that is good. It means that volatile organic compounds (including greenhouse gases) did not escape into the atmosphere as the paint was applied or as it dried.
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	Identify three types of school waste that can be recycled



	




	





In addition to the Energy Star labels mentioned earlier, you can find school products with small carbon footprints at the student section of the Environmental Protection Agency web site (http://www.epa.gov/epahome/students.htm). This site also has suggestions for environmental projects, games, and lesson plans. The Green Guide at the National Geographic Society's site (http://www.thegreenguide.com/) is another place to find out how to purchase the greenest supplies and products for your school.

All of the suggestions so far are about how to add less carbon dioxide to the atmosphere. Can you think of something at your school that takes CO2 out of the atmosphere? There are lots of them, and they are called plants. The reactants in the photosynthesis process are water and carbon dioxide. The carbon dioxide becomes part of the plant and stays there until the plant dies and decomposes or burns. Planting trees at your school is an especially good way to reduce the carbon footprint because trees store the carbon for a long time. A tree absorbs about 20 pounds of CO2 each year.
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We Recycle Cans, Trees Recycle Carbon







	1.
	Fill in each blank with a word or group of words from the list.













	electricity
	agency
	carbon dioxide
	volatile
	environmental



	organic
	protection
	electronics
	photosynthesis
	compounds




The manufacture of aluminum uses a lot of (a) _________________.

VOC stands for (b) _________________ (c) _________________ (d)  _________________.

EPA stands for (e) _________________ (f) _________________ (g) _________________

Some (h) _________________ stores will accept used computers. Wasting paper increases the amount of (i) _________________ in the atmosphere. The process in plants that converts light energy to chemical energy is called (j) _________________.











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



	 
	a)
	Every year, more than one billion trees are cut down to make the paper used in the United States.



	 
	 
	TRUE
	FALSE



	 
	b)
	Used school papers should be shredded and sent to a landfill.



	 
	 
	TRUE
	FALSE



	 
	c)
	School furniture finished with high VOC paint is better for the environment.



	 
	 
	TRUE
	FALSE



	 
	d)
	Energy Star products have smaller carbon footprints.



	 
	 
	TRUE
	FALSE



	 
	e)
	The products of photosynthesis are water and carbon dioxide.



	 
	 
	TRUE
	FALSE



	 
	f)
	A tree absorbs about 20 pounds of CO2 each year.



	 
	 
	TRUE
	FALSE
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We Recycle Cans, Trees Recycle Carbon








	3.
	Answer the questions in complete sentences.



	 
	a)
	Describe two ways your school can reduce the amount of carbon dioxide emitted into the atmosphere.



	 
	 
	 




	 
	 
	 




	 
	b)
	Describe one way your school can remove carbon dioxide from the atmosphere.



	 
	 
	 




	 
	 
	 





Extensions & Applications

A school occupies a rectangular plot of land that is 300 meters by 200 meters. The students started a project to plant trees all the way around the edge of the property. If they plant a tree every 10 meters, how many pounds of CO2 will the trees remove from the atmosphere when they are mature? Show your work and explain your calculations in the space below.

[image: Images]
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Study Green











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



	 
	a)
	Some environmental science projects can affect the global climate.



	 
	 
	TRUE
	FALSE



	 
	b)
	Earth's climate is changing.



	 
	 
	TRUE
	FALSE



	 
	c)
	Nitrogen is a greenhouse gas.



	 
	 
	TRUE
	FALSE



	 
	d)
	Incandescent light bulbs have a larger carbon footprint than fluorescent light bulbs.



	 
	 
	TRUE
	FALSE



	 
	e)
	Photovoltaic cells convert nuclear power into electricity.



	 
	 
	TRUE
	FALSE



	 
	f)
	Plants absorb carbon dioxide.



	 
	 
	TRUE
	FALSE














	2.
	Write each word or phrase beside its meaning.












	EPA
	VOC
	HVAC
	fossil fuel



	Energy Star
	carpooling
	photosynthesis












	 
	 
	   a)
	sharing rides



	 
	 
	   b)
	volatile organic compounds



	 
	 
	   c)
	coal, oil, or natural gas



	 
	 
	   d)
	heating, ventilation, and air conditioning



	 
	 
	   e)
	Environmental Protection Agency



	 
	 
	   f)
	efficiency rating for appliances



	 
	 
	   g)
	the process in plants that converts light energy to chemical energy












	[image: Images]
	[image: Images]




Study Green
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What can you do?

You may have done projects related to the environment before, such as making posters about saving resources or models of the water cycle. What is different about the projects suggested in this book is that the result will actually change the planet by changing the way your school uses energy and resources.

If you are looking for a project that will lead to a reduced school footprint, you might begin by looking at the website of the National Energy Education Development (NEED) Project (http://www.need.org/). You will find educational materials, contests with prizes, suggestions for projects, and links to other helpful web sites. Here are just a few of the energy-related projects schools around the country have successfully completed:

•   A Michigan school built two wind turbines that light several classrooms.

•   A school in New York City studied the effect of grass-covered schoolhouse roofs on heating and air conditioning bills.

•   A Utah school used a year's weather data to predict the output of solar and wind power projects.

•   An Ohio School composted school cafeteria scraps and used it to supply nutrients to an organic garden.

•   Another Ohio school held a contest to see which group of students could save the school the most energy.
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Study Green
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	Explain how waste from a school cafeteria could benefit a school garden project.



	




	





Some programs award prizes and grants for school projects. Each of the projects mentioned above, along with dozens more, received $1,000. Local companies that consider themselves green will often offer help on school energy projects. If you live in a city that is trying to reduce its carbon footprint, the city government is probably looking for schools to help with footprint reducing projects. For example, the city of Portland, Oregon, helped several classes organize a carbon footprint fair that included student presentations and exhibitions from local alternative energy companies.

It is interesting that the classes that organized the fair in Portland were math classes, not science or environment classes. This shows carbon footprint studies can be part of most of the classes in your school. You will see how math is important to this subject when you do the footprint calculations. Other closely related subjects are chemistry, physics, and biology. History and geography can add to your understanding of the broad, global nature of the problem of climate change.

If your school does not already teach environmental studies as a separate class or as part of other classes, you may want to encourage a change in that direction. One selling point you can make is that the problems and projects related to carbon footprints not only teach several important subjects, but also have direct connections to our everyday life and the future of the planet.
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Study Green







	1.
	Match each of the benefits listed below to the school projects. Some benefits will be used more than once.











	reduce landfill footprint
	reduce hot water footprint
	raise environmental awareness



	fertilize school garden
	reduce electricity footprint
	reduce HVAC footprint












	 
	 
	   a)
	photovoltaic cells on the schoolhouse roof



	 
	 
	   b)
	heat collectors on the schoolhouse roof



	 
	 
	   c)
	a schoolhouse roof covered with sod



	 
	 
	   d)
	a compost pile for food scraps



	 
	 
	   e)
	recycling bins for paper, cans, and glass



	 
	 
	   f)
	wind turbines



	 
	 
	   g)
	organize a community carbon footprint information fair














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



	 
	a)
	Some school projects receive cash prizes.



	 
	 
	TRUE
	FALSE



	 
	b)
	Information needed for carbon footprint projects is difficult to find on the Internet.



	 
	 
	TRUE
	FALSE



	 
	c)
	Local alternative energy companies are usually eager to help schools with carbon footprint projects.



	 
	 
	TRUE
	FALSE



	 
	d)
	Environmental studies are unrelated to the other sciences.



	 
	 
	TRUE
	FALSE



	 
	e)
	A school could generate all its own electricity.



	 
	 
	TRUE
	FALSE



	 
	f)
	Burning coal puts more oxygen in the atmosphere.



	 
	 
	TRUE
	FALSE
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Study Green








	3.
	Answer the questions in complete sentences.



	 
	a)
	Briefly describe a way to lower the electricity footprint of a school.



	 
	 
	_____________________________________________________________________



	 
	 
	_____________________________________________________________________



	 
	 
	_____________________________________________________________________



	 
	b)
	Briefly describe a way to lower the waste materials footprint of a school.



	 
	 
	_____________________________________________________________________



	 
	 
	_____________________________________________________________________



	 
	 
	_____________________________________________________________________



	 
	c)
	Briefly describe a way to lower the food footprint of a school.



	 
	 
	_____________________________________________________________________



	 
	 
	_____________________________________________________________________



	 
	 
	_____________________________________________________________________




Extensions & Applications

Imagine you are a teacher about to begin teaching a new course in environmental studies. Create a broad outline for your course. Just list the big ideas you will cover and arrange them in a logical order. The first one has been done for you.







	Topic  1.
	Global Climate Change



	Topic  2.
	 




	Topic  3.
	 




	Topic  4.
	 




	Topic  5.
	 




	Topic  6.
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Reduce What You Can and Offset the Rest







	1.
	Complete each sentence with a word from the list. Use a dictionary to help you.














	CO2
	reuse
	footprint
	recycle
	sea
	reduce











	 
	a)
	_________ is good, but ________ and ________ are better.



	 
	b)
	Every school has a carbon ___________.



	 
	c)
	Humans are partly responsible for global climate change because of the _________ we add to the atmosphere.



	 
	a)
	Higher global temperature can lead to a rise in ______________ level.










	2.
	Several aspects of a school's attempt to lower its carbon footprint are shown below. Label the diagram using the words in the list.











	Compost Bin
	School Garden
	Photovoltaic



	Recycle Bins
	Sign For No Idle Zone
	Cells Bike Lane




[image: Images]









	[image: Images]
	[image: Images]




Reduce What You Can and Offset the Rest
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A Carbon Offset Certificate

By now you have come to understand that every person and organization has a carbon footprint and that your school is no exception. You also have seen that CO2 emitted locally affects everyone on Earth. A school bus idling as students climb aboard is raising global temperature, melting icecaps, raising the ocean level, and threatening to flood a low-lying island 10,000 miles away.

You can reduce your school's footprint by using energy and materials more efficiently and by reducing, recycling, and reusing school supplies. You can travel to school more efficiently, and you can change cafeteria menus to foods with a smaller footprint.
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	Explain how your school's carbon footprint can affect someone who lives 10,000 miles away.



	




	





You can raise school awareness of climate change by studying carbon footprint issues in many of your classes and by working on projects that reduce the school footprint. You can raise community awareness by promoting carbon footprint fairs and working on environmental projects that are seen by the public.

The title of this section suggests one more thing you can do to reduce your school's footprint. It is possible, at least on paper, to reduce your school's footprint to zero by purchasing something called a carbon offset. The idea is to give money to an organization that is doing something to reduce greenhouse gas emissions. Offsets are measured in tons of CO2 and can be bought for as little as $10 per ton. A list of places to buy offsets along with prices and discussion of the pros and cons of the offset system can be found at: http://www.carboncatalog.org/providers/.
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Reduce What You Can and Offset the Rest










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



	 
	a)
	Donating money to an organization that works to reduce global warming is a way to buy a
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	A
	carbon copy
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	B
	carbon offset
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	C
	carbon footprint
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	D
	carbon compound



	 
	b)
	The greenhouse gas humans are most responsible for has the chemical formula
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	A
	CH4
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	B
	CO2
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	C
	H2O



	 
	 
	[image: img]
	D
	O2



	 
	c)
	A one-ton carbon offset costs as little as
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	A
	$1
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	B
	$10
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	C
	$100
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	D
	$1,000














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



	 
	a)
	Wood is a fossil fuel.



	 
	 
	TRUE
	FALSE



	 
	b)
	Greenhouse gases trap light.



	 
	 
	TRUE
	FALSE



	 
	c)
	Photovoltaic cells produce electricity.



	 
	 
	TRUE
	FALSE



	 
	d)
	Carpooling reduces students' carbon footprints.



	 
	 
	TRUE
	FALSE



	 
	e)
	Everything sent to a landfill gets recycled.



	 
	 
	TRUE
	FALSE
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Reduce What You Can and Offset the Rest








	3.
	Answer the questions in complete sentences.



	 
	a)
	How are carbon offsets measured?



	 
	 
	______________________________________________________________________



	 
	 
	______________________________________________________________________



	 
	b)
	Describe something a company might do as a result of your buying a carbon offset from it.



	 
	 
	______________________________________________________________________



	 
	 
	______________________________________________________________________




Extensions & Applications

Describe briefly how your school could reduce its carbon footprint to zero.
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Graphic Organizer

In each square of the right-hand column of the graphic organizer below, describe a way to reduce energy use for the energy need listed in the square to the left.







	School Energy Need

	How to Reduce Energy Use




	Heating

	 




	Air conditioning

	 




	Hot water

	 




	Lighting
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Graphic Organizer







	Things That Add to the Footprint of a Potato

	Ways to Reduce This Part of the Footprint




	Plowing the potato field before planting.

	Plow with a more fuel efficient tractor.
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Carbon Footprint Calculator

On this and the following page you can calculate your school's 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 and then converted to tons/yr. One ton = 2000 lbs. If you don't understand how to do the math, be sure to ask for help.

For each of the four parts of your school footprint, you will have to collect some information. Some of the numbers you will need may take some time to collect and record. This is why it is a good idea to work in groups and share the leg work. Suggestions for how to find information are given under the heading of each part of the footprint.

Energy

Your school probably uses electricity and one type of fuel. You will need to find the amount of each kind of energy used by the school for the entire school year. These numbers appear on the school's energy bills. Ask your teacher or principal where you can see these records. They might also be found in the school's annual budget. The numbers you are looking for are kilowatt-hours (kWh) of electricity, therms or 100 cubic feet (100 ft3) of gas, gallons of oil, and tons of coal. Multiplying each of these times the number in the equation will change energy units/yr. to lbs. of CO2/yr. If all you can find are monthly bills, you will have to multiply the amount for an average month by the number of months in the school year (probably 9).

[image: Images]

Transportation

First find the number of days in the school year and the average daily attendance (how many show up—not how many are supposed to show up). Next do a survey of about 50 students chosen so they are scattered evenly throughout the school. For example, you could leave a survey form at every tenth locker, but don't choose the first 50 students getting off buses. The questions will be: how do you get to school? How many total miles do you travel each day on your way to and from school? If you carpool, how many students are in your carpool? Record your results in a table with these headings:
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Carbon Footprint Calculator










	1
Student Number

	2
Miles Traveled by Bus

	3
Miles Traveled by Car

	4
Number of Students in Car

	5
Column 3 Divided by Column 4





Write zeroes in columns 2 through 5 for students who walk or bike to school. If you or a friend can set this up as an excel file, you will save time. To calculate your school’s travel footprint:

1.    Find the totals of columns 2 and 5.

2.    Multiply the total of column 2 by 0.24 and the total of column 5 by 1.0.

3.    Add the results in step 2 and divide the sum by the number of students surveyed. This is the average travel footprint in lbs. of CO2/day.

4.    Multiply the result of step 3 by average attendance, then by the number of school days in a school year.

5.    Divide the result of step 4 by 2000 and write the answer here:
_____________ tons CO2/year. This is your school’s travel footprint.

Food

Only do this calculation if your school has a cafeteria. Ask the cafeteria staff how many students eat there on an average day, if their food is organic, and if it is grown locally.

1.    Begin with the number 8.22 lbs./student-day.

2.    Subtract 0.55 if the food is organic and 0.37 if it is grown locally.

3.    Multiply the result by the number of students eating there per day and then multiply by the number of days in the school year.

4.    Divide the result of step 3 by 2000 and write the answer here:
_____________ tons CO2/year. This is your school’s food footprint.

Recycling and Trees

For this calculation you will need to find out how many tons of waste material your school sends to a landfill, and you will need to count the trees on the school’s property.

Begin with the number 2.18 tons of CO2/ton of waste. Subtract 0.42 if food waste is composted. Likewise, subtract 0.43 if paper is recycled, 0.25 if cans are recycled, and 0.07 each if glass or plastic are recycled. Multiply the result by the number of tons of waste your school sends to a landfill each year, and write the answer here:

_____________ tons CO2/year. This is your school’s waste footprint.

Add the result above to the results for energy, transportation, and food, write the answer here:

_____________ tons CO2/year.

Multiply the number of trees on school property by 0.020 and write the answer here:

minus _____________ tons CO2/year. Subtract this amount from the amount above and write the answer here:

_____________ tons CO2/year. This is your total school carbon footprint!
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Calculating Your School's New, Improved Carbon Footprint

Look at each of these possibilities for reducing your school's carbon footprint. Some require money, personal inconvenience, or change of lifestyle. In each case, decide whether students, teachers, and parents would be likely to accept the changes. If it seems likely, do the calculation and record the footprint reduction. Under each heading, changes are arranged roughly in order of expense and difficulty.

Energy Reduction







	Replace tungsten bulbs with compact fluorescents for a reduction of 1.0 lb. of CO2 per Watt replaced. Add up the wattage of all the bulbs you could replace and write the total here:
	_______ lbs. of CO2/yr.



	Look for EPA Energy Star ratings on all appliances, electronic equipment, and the HVAC system. Estimate how much of the school's energy footprint, in lbs./yr., is due to this equipment. Multiply that amount by 0.25 to find the reduction for replacing this equipment with Energy Star equipment and write the answer here:
	_______ lbs. of CO2/yr.



	Estimate how much of the energy footprint goes to heating and air conditioning. If the school does not have double-pane windows, multiply that amount by 0.15 to find the reduction for installing double-pane windows and write the answer here:
	_______  lbs. of CO2/yr.



	If your school has no insulation the reduction for installing it is the same as for double pane windows:
	_______  lbs. of CO2/yr.



	Install solar hot water collectors. If you cannot estimate the part of the energy footprint used to heat water, multiply the total energy footprint by 0.20 and write the answer here:
	_______  lbs. of CO2/yr.



	Reduction for generating all the school's electricity with photovoltaic cells. Write the number you calculated for electricity on page 42:
	_______  lbs. of CO2/yr.



	Energy Footprint Reduction: Add up the energy reductions, divide by 2000, and write the answer here:
	_________tons of CO2/yr.




Transportation Reduction

Gather the following numbers (some you will have to estimate):

•  Average distance ridden by students traveling to school by car: _________mi.

•  Average distance ridden by students traveling to school by bus: _________mi.

•  Days in school year: _________

•  Number of single riders who will agree to carpool: _________

•  Average number in carpool: _________

•  Number of students who will switch from car to bus: _________

•  Number of students who will switch from car to walking: _________

•  Number of students who will switch from bus to walking: _________
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Calculating Your School’s New, Improved Carbon Footprint

Calculate reduction for each change in travel habits:

Carpooling:

[image: Images]

Car to bus:

(students changing from car to bus) × (average car distance) × (days in school year) × (0.76) = _________________lbs. of CO2/yr.

Car to walking:

(students changing from car to walking) × (average car distance) × (days in school year) = _________________lbs. of CO2/yr

Bus to walking:

(students changing from bus to walking) × (average bus distance) × (days in school year) × (0.24) = _________________lbs. of CO2/yr.

Transportation Footprint Reduction: Add up the transportation reductions, divide by 2000, and write the answer here: _________________tons of CO2/yr.

Food Reduction

Recalculate the food footprint on page 43. This time make any subtractions for buying local food and organic food that you didn't make before. Also subtract 0.40 lbs./student-day for each day per week that you think your school would accept meatless meals. Subtract the new food footprint from the old food footprint and write the answer here: _____________ tons of CO2/yr.

Recycling and Trees

Recalculate the waste footprint and subtract any reductions for recycling that you didn'tcount before. Subtract the new waste footprint from the old waste footprint and write theanswer here: _____________tons of CO2/yr.

Multiply the number of trees you think your school will plant by 0.010 and write the answer here: _____________tons CO2/year.

Add the results for reductions in energy, transportation, food, and waste footprints and the result for tree planting and write the answer here: _____________tons CO2/year. This is your total expected footprint reduction.

Subtract this amount from your school's total footprint and write the answer here:  _____tons CO2/year.

This could be your new school carbon footprint!
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Crossword Puzzle!








	
  Across    

1.  The tons of carbon dioxide emissions caused by your activities.

5.  What CO2 is to the photosynthesis process.

7.  EPA Energy Rating.

9.  All over the Earth.

11. Compounds that enter the atmosphere when paint is sprayed. (abbreviation)

12. Rising temperature is one example of global change.

14. Circulating air in a building.

15. Energy inefficient light bulbs with a tungsten filament.
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  Down    

2.  It cools the inside of a building on a hot day.

3.  Coal, oil, and _________ gas.

4.  The unit for measuring the amount of natural gas used.

6.  The energy efficient kind of light bulbs.

8.  The system that heats, cools, and circulates air in a building. (abbreviation)

9.  Coal, oil, and natural _________.

10. If Earth's climate changes slowly enough,we will be able to _________ to it.

13. The government agency that worries about the environment. (abbreviation)


	








	Word List



	carbon footprint
	fluorescent
	climate



	air conditioning
	star
	EPA



	natural
	HVAC
	ventilation



	therm
	global
	incandescent



	reactant
	adapt
	



	gas
	VOCs
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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.











	adapt

	corbon footprint

	energy star

	kilowatt-hours

	photovoltaic




	atmosphere

	carbon offset

	EPA

	HVAC

	reactant




	carbon

	carpool

	global

	incandescent

	therm




	carbon dioxide

	climate change

	greenhouse gas

	photosynthesis

	VOC
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	Comprehension Quiz
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	  Part A  












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












	1.
	Oil is a fossil fuel.



	 
	TRUE
	FALSE



	2.
	Oxygen is a greenhouse gas.



	 
	TRUE
	FALSE



	3.
	Your share of the CO2 emitted into the atmosphere is called your carbon offset.



	 
	TRUE
	FALSE



	4.
	Energy Star is a brand of light bulbs.



	 
	TRUE
	FALSE



	5.
	Photovoltaic cells heat water.



	 
	TRUE
	FALSE



	6.
	It is possible for a school bus to emit CO2 even when it is not moving.



	 
	TRUE
	FALSE



	7.
	A bicycle has a much smaller carbon footprint than that of a school bus.



	 
	TRUE
	FALSE






  Part B  








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

	[image: Images]




	








	 
	1.
	Carbon footprints are usually expressed in units of



	 
	 
	[image: img] A
	tons per year



	 
	 
	[image: img] B
	miles per hour



	 
	 
	[image: img] C
	therms per week



	 
	 
	[image: img] D
	kilowatt-hours per month



	 
	2.
	The government agency concerned with climate change issues is the



	 
	 
	[image: img] A
	AARP



	 
	 
	[image: img] B
	EPA



	 
	 
	[image: img] C
	HVAC



	 
	 
	[image: img] D
	VOC



	 
	3.
	Which of these is the term for an efficient type of light bulb?



	 
	 
	[image: img] A
	fluorescent



	 
	 
	[image: img] B
	incandescent



	 
	 
	[image: img] C
	photosynthetic



	 
	 
	[image: img] D
	photovoltaic

















	 
	SUBTOTAL: /10
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Comprehension Quiz

  Part C  

Answer each question in complete sentences.








	1.
	What does the Energy Star rating mean?
	[image: Images]




	 
	 

	 



	 
	 

	 



	 
	 

	 



	 
	 

	 



	2.
	What is carpooling?
	[image: Images]




	 
	 

	 



	 
	 

	 



	 
	 

	 



	 
	 

	 



	3.
	What is a carbon offset?
	[image: Images]




	 
	 

	 



	 
	 

	 



	 
	 

	 



	 
	 

	 



	4.
	What is an idle free zone?
	[image: Images]




	 
	 

	 



	 
	 

	 



	 
	 

	 



	 
	 

	 



	5.
	What is the easiest way to remove carbon dioxide from the atmosphere?
	[image: Images]




	 
	 

	 



	 
	 

	 



	 
	 

	 



	 
	 

	 










	 

	    SUBTOTAL: /15
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    1.    

a)  TRUE

 

b)  FALSE

 

c)  FALSE

 

d)  TRUE

 

e)  TRUE

 

f)  FALSE

 

    2.    

a) [image: Images] A

 

b) [image: Images] B

 

c) [image: Images] C


	
(Answers will vary.) Greenhouse gases trap heat which raises Earth’s average temperature.
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    1.    

a) carbon dioxide

b) atmosphere

c) fossil fuels

d) coal

e) oil (d & e in either order)

f) natural gas

g) carbon footprint

h) carpooling

    2.    

a) TRUE

b) FALSE

c) FALSE

d) FALSE

e) TURE

f) FALSE


	
    3.    

a) (Answers will vary.) Both greenhouse glass and greenhouse gases trap heat and raise temperature.

b) (Answers will vary.) The carbon footprint is the amount of CO2 emitted into the atmosphere caused by the activities of one person or group of people. It is measured in tons per year.

Extensions & Applications

(Answers will vary.)

1. Coal is used to generate the electricity people use in their homes.

2. Oil is used to make the gasoline people use in their cars.

3. Natural gas is used to fuel kitchen stoves and ovens


	
    1.    

a) FALSE

 

b) TRUE

 

c) FALSE

 

d) TRUE

 

e) TRUE

 

    2.    

a) [image: Image] C

 

b) [image: Image] B

 

c) [image: Image] C


	
    1.    

(Answers will vary.) Most electricity is generated by burning fossil fuels.


	
 

    1.    

a) TRUE

 

b) FALSE

 

c) TRUE

 

d) TRUE

 

e) FALSE

 

f) FALSE

 

    2.    

a) [image: Image] B

 

b) [image: Image] C

 

c) [image: Image] B
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    3.    

a) (Answers will vary.) Change to energy efficient bulbs and raise blinds on a sunny day.

b) (Answers will vary.) Open windows and turn off AC. Install double-paned windows.

Extensions & Applications







	School Energy Need

	How to Reduce Energy Use




	Heating

	Install better insulation and double-pane windows.




	Air conditioning

	Open the windows and turn off the air conditioning when outside temperature permits.




	Hot water

	Install solar water heaters on school roof.




	Lighting

	Raise the blinds and turn off some of the






	
    1.    

a) car

b) carbon

c) efficient

d) safer

e) lanes

f) idling

 

    2.    

a) [image: Image] C

 

b) [image: Image] B

 

c) [image: Image] D


	
Efficiency is measured in emissions per passenger mile, and buses have more passengers so the result is lower.

 19 



    1.    

a) [image: Image] D

 

b) [image: Image] B

 

c) [image: Image] A

 

    2.    

a) TRUE

b) FALSE

c) TRUE

 

d) FALSE

 

e) FALSE

 


	
a) (Answers will vary.) Get a map of bike lanes and find a route that has all bike lanes.

b) (Answers will vary.) Vehicles must turn off their engines in an idle free zone. When engines idle they emit CO2 even though they aren’t moving.

Extensions & Applications

Answers will vary widely from school to school. There are no correct answers for this application.


	
[image: Images]

    1.    

a) FALSE

b) TRUE

 

c) TRUE

 

d) TRUE

 

e) FALSE

 

    2.    

a) [image: Image] A

 

b) [image: Image] C

 

c) [image: Image] C
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    3.    

Answers will vary.) Farmers’ tractors burn fossil fuels when they are tilling the fields in which the food is grown, and trucks burn fossil fuels when they transport food from farm to market.
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    1.    

a) CO2

b) carbon

c) tractors

d) recycle

e) reuse

f) reduce (e and f in either order)

g) organically

h) locally (g and h in either order)

i) composting

 

    2.    

a) TRUE

b) FALSE

c) FALSE

d) FALSE

e) TRUE

 


	
    3.    

a) (Answers will vary.) Students would find reusable plates. Students would find reusable utensils. Students would find washable, cloth napkins.

b) (Answers will vary.) A tractor burned fossil fuel when it harvested the wheat. A truck burned fossil fuel when it took the wheat to the flour mill. The oven that baked the bread used fossil fuel.

Extensions & Applications

CARBON FOOTPRINT OF A POTATO







	Things That Add To The Footprint of a Potato

	Ways To Reduce This Part of the Footprint




	Plowing the potato field before planting.

	Plow with a more fuel efficient tractor.




	Fertilizing the field.

	Buy organic potatoes.




	Harvesting the potatoes.

	Use more fuel efficient machinery.




	Shipping the potatoes.

	Buy locally grown potatoes.




	Packaging.

	Buy bulk potatoes.




	Driving to the supermarket.

	Grow your own potatoes.




	Supermarket energy use.

	Grow your own potatoes.




	Cooking the potatoes.

	Use Energy Star appliances.






	
    1.    

a) TRUE

 

b) TRUE

 

c) FALSE

 

d) FALSE

 

f) FALSE

 

e) TRUE

    2.    

a) [image: Image] B

 

b) [image: Image] D

 

c) [image: Image] B


	
(Answers will vary.) aluminum cans, glass bottles, and paper
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    1.    

a) electricity

b) volatile

c) organic

d) compounds

e) environmental

f) protection

g) agency

h) electronics

i) carbon dioxide

j) photosynthesis

 

    2.    

a) TRUE

 

b) FALSE

 

c) FALSE

 

d) TRUE

 

e) FALSE

 

f) TRUE


	
    3.    

a) (Answers will vary.) The school can recycle paper and it can compost food waste.

b) (Answers will vary.) The school can plant trees on the school grounds.

Extensions & Applications

Total distance around the border of the school property = (2 × 200) + (2 × 300) = 1,000 meters.

[image: Images]

=2000 lbs. = 1 ton of CO2
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    1.    

a) TRUE

 

b) TRUE

 

c) FALSE

 

d) TRUE

e) FALSE

 

f) TRUE

    2.    

a) carpooling

b) VOC

c) fossil fuel

d) HVAC

e) EPA

f) Energy Star

g) photosynthesis


	
    3.    

Food waste could be composted, and the compost could be used to fertilize the garden.

 33 

    1.    

a)  reduce the electricity footprint

b)  reduce hot water footprint

c)  reduce HVAC footprint

d)  fertilize school garden

e)  reduce landfill footprint

f)  reduce the electricity footprint

g)  raise environmental awareness

 

    2.    

a) TRUE

b) FALSE

c) TRUE

d) FALSE

e) TRUE


	
    3.    

a) (Answers will vary.) Replacing incandescent bulbs with fluorescent bulbs will lower the electricity footprint.

b) (Answers will vary.) Recycling cans will lower the landfill footprint.

c) (Answers will vary.) Buying locally grown food will lower the food footprint.

Extensions & Applications

Topic 1. Global Climate Change

Topic 2. Greenhouse gases and the greenhouse effect

Topic 3. Sources of greenhouse gas

Topic 4. Personal contributions to greenhouse gas emissions

Topic 5. School contributions to greenhouse gas emissions

Topic 6. Ways to reduce footprint


	
    1.    

a) recycle, reuse, reduce (2nd and 3rd in either order)

b) footprint

c) CO2

d) sea

    2.    

From top to bottom:

School Garden

Compost Bin

Photovoltaic Cells

Bike Lane

Sign For No Idle Zone

Recycle bins

 36 



CO2 emissions raise temperature, which melts the ice caps. This raises sea level, which can flood coastal areas far away.


	
    1.    

a) B

b) B

c) B

    2.    

a) FALSE

b) FALSE

c) TRUE

d) TRUE

e) FALSE


	
[image: Images]

    3.    

a) Carbon offsets are measured in tons per year.

b) (Answers will vary.) A company could plant trees on your behalf.

Extensions & Applications

Answers will vary widely from school to school. Student should include recommendations for reduction of the footprint due to energy use, food, and transportation and mention planting trees. Finally some mention should be made of buying carbon offsets.
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  Across:    

1. carbon footprint

5. reactant

7. star

9. global

11. VOCs

12. climate

14. ventilation

15. incandescent

  Down:    

2. air conditioning

3. natural

4. therm

6. fluorescent

8. HVAC

9. gas

10. adapt

13. EPA


	
Word Search Answers

[image: Images]


	
  Part A  

1. TRUE

 

2. FALSE

 

3. FALSE

 

4. FALSE

 

5. FALSE

 

6. TRUE

 

7. TRUE

 

  Part B  

1. A

2. B

3. A


	
  Part C  

1.  Appliances with an Energy Star rating are rated as energy efficient by the EPA.

2.  Carpooling is sharing a ride with people going to the same place.

3.  A carbon offset is a donation to an organization that is doing something to reduce greenhouse gas emissions.

4.  An idle free zone is an area where vehicles must turn off their engines when they are not moving.

5.  Planting trees removes carbon dioxide from the atmosphere.
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