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Reducing Your Community’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 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 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 community’s share of these emissions, known as their carbon footprint. Finally they will see the extent to which changes in their community’s lifestyle can reduce their footprint. They can then extend this base of understanding to similar changes in their own lives and in their school.

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 from the chapters 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

This 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 task sheets and drill sheets
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	Easy Marking™ Answer Key
• Answers for student activities







EASY MARKING™ ANSWER KEY

Marking students’ worksheets is fast and easy with our 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.







	Bloom’s Taxonomy* for Reading Comprehension

The activities in this resource engage and build the full range of thinking skills that are essential for students’ reading comprehension. Based on the six levels of thinking in Bloom’s Taxonomy, assignments are given that challenge students to not only recall what they have read, but move beyond this to understand the text 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, this resource provides teachers with the important questions to ask, interesting content, which promote creative and meaningful learning.
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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.





Vocabulary










	active solar

	decompose

	heat island

	pesticide




	alternative fuel

	fertilizer

	insulation

	photovoltaic cell




	atmosphere

	fossil fuel

	methane

	suburb




	carbon dioxide

	geothermal

	microbe

	telecommuter




	carbon footprint

	global climate change

	natural gas

	wind turbine




	carbon neutral

	greenbelt

	organic

	 




	carpooling

	greenhouse gas

	passive solar

	 




	commuter

	habitat

	per capita
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Climate is Changing, and So Must We










	1.
	Circle the word TRUE if the statement is TRUE or 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 dropping.



	 
	 
	TRUE
	FALSE



	 
	b)
	Wind turbines convert wind energy to electric energy.



	 
	 
	TRUE
	FALSE



	 
	c)
	Greenhouse gases trap heat.



	 
	 
	TRUE
	FALSE



	 
	d)
	Burning fossil fuels releases oxygen into the atmosphere.



	 
	 
	TRUE
	FALSE



	 
	e)
	Carbon footprints are caused by athlete’s foot.



	 
	 
	TRUE
	FALSE



	 
	f)
	Natural gas is a fossil fuel.















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



	 
	a)
	Which of these cause sea levels to rise?
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	A
	Melting polar ice caps.
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	B
	Falling global temperature.
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	C
	Earth rotating on its axis.
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	D
	Building hydroelectric dams.



	 
	b)
	Which of these is a greenhouse gas?
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	A
	helium
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	B
	oxygen
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	C
	carbon dioxide
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	D
	sodium chloride



	 
	c)
	Which of these activities removes greenhouse gas from the atmosphere?
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	A
	Driving a car.
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	B
	Planting trees.
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	C
	Burning leaves.
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	D
	Generating electricity.
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Climate is Changing, and So Must We
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Maldives wind farm

The Maldives is the name of a small island nation in the Indian Ocean. The population of these 26 low-lying islands is only about the size of a small American city. In 2009, Maldives government decided to spend over $1 billion to build 155 wind turbines that will generate all the electricity the country needs. Why would such a small country spend so much money on something they could get along without?

The answer has to do with global climate change. First we must look at the causes of climate change and the possible dangers. Earth is warm enough for us to live here because of greenhouse gases in the atmosphere. These gases allow sunlight in, but they trap heat. They are called greenhouse gases because they work like the glass of greenhouse windows. The windows trap heat and make the air inside warm enough to grow flowers and vegetables in the winter.

The problem is that the amount of greenhouse gases in the atmosphere is increasing rapidly. This is causing Earth’s temperature to rise. As Earth warms, ice at the North and South Poles are melting, causing sea levels to rise. Higher temperature also changes the habitats of animals, making it hard for some of them to survive. If we don’t slow down the temperature increase soon, we may be one of the animals threatened.
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	Explain, in terms of light and heat, how greenhouse gases affect the atmosphere.



	 




	 









There is something we can do. The greenhouse gas that is causing most of the climate change is carbon dioxide (CO2). CO2 is increasing because it is produced when we burn fuel, and we are burning more and more fuel. Most of this fuel is what we call fossil fuels, which are oil, coal, and natural gas.
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Climate is Changing, and So Must We
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Maldives islands are threatened by the rising sea level

To try to slow global warming, some towns, cities, and countries are trying to become carbon neutral. A carbon neutral community is one that emits no carbon dioxide. This is the same as having a carbon footprint of zero. A carbon footprint is the share of CO2 emissions caused by the activities of a person or a community. The ways to reduce a carbon footprint include driving less, using alternative fuels, and planting trees.

A few communities and small countries, like the Maldives, are already carbon neutral or close to it. The Maldives already had a very small carbon footprint because its population is small and people don’t have to burn as much fossil fuel. If their contribution to climate change is already so small, why do they care?

Remember, one effect of climate change is the rising sea level, and the Maldives are very low islands—mostly less than two meters above the ocean. If nothing is done about climate change, the Maldives could disappear under the ocean. The people of the Maldives hope that if they can show it is possible to have a carbon footprint of zero, other larger countries will be encouraged to follow their example.

Could your town become carbon neutral like the Maldives? What if it isn’t windy enough where you live? You would not have to necessarily build wind turbines like they did. There are many ways to reduce the use of fossil fuels. In this book you will learn about all the most important ones.











	[image: Images]
	[image: Images]




Climate is Changing, and So Must We







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












	neutral
	oil
	electricity
	gas



	turbine
	footprint
	heat
	coal










	a)
	The greenhouse effect traps ______________.



	b)
	Emitting no carbon dioxide is called being carbon ______________.



	c)
	__________, _____________, and natural ____________ are fossil fuels.



	d)
	A wind ______________ is a windmill that generates __________.



	e)
	The amount of carbon dioxide your activities release into the atmosphere is your carbon _________.













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



	 
	a)
	The island nation called the Maldives has a large carbon footprint.



	 
	 
	TRUE
	FALSE



	 
	b)
	An increase in greenhouse gases in the atmosphere is changing Earth’s climate.



	 
	 
	TRUE
	FALSE



	 
	c)
	Greenhouses keep out heat that would kill the plants inside.



	 
	 
	TRUE
	FALSE



	 
	d)
	All animals will have an easier time surviving if Earth becomes warmer.



	 
	 
	TRUE
	FALSE



	 
	e)
	Global climate change threatens the existence of low-lying islands.



	 
	 
	TRUE
	FALSE



	 
	f)
	Burning fossil fuels can help remove greenhouse gases from the atmosphere.



	 
	 
	TRUE
	FALSE
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Climate is Changing, and So Must We








	3.
	Answer the questions in complete sentences.



	 
	a)
	Explain how planting trees can help a community become carbon neutral.



	
	
	




	
	
	




	
	
	




	 
	b)
	Describe one method of generating electricity that contributes to global climate change.



	
	
	




	
	
	




	 
	c)
	Describe one method of generating electricity that does not contribute to global climate change.



	
	
	




	
	
	





Extensions & Applications

A commuter driving to work in a gasoline-powered car begins a series of cause-and-effect events that lead to a distant island becoming smaller. (Of course, one car is only a small part of the cause of the final result.) Use the graphic organizer to show the complete series of events. Each cause will have an effect, and that effect will then become the cause of the next event. The first step has been done for you.
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See page 40 for Final Version Worksheet.
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The Transportation Footprint of a Community










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



	 
	a)
	Sharing rides to work is called carpooling.



	 
	 
	TRUE
	FALSE



	 
	b)
	Buses are a type of public transport.



	 
	 
	TRUE
	FALSE



	 
	c)
	Telecommuters are old-fashioned telephones.



	 
	 
	TRUE
	FALSE



	 
	d)
	Transportation adds very little to the carbon footprint of a community.



	 
	 
	TRUE
	FALSE



	 
	e)
	Biking has the same carbon footprint as riding a bus.



	 
	 
	TRUE
	FALSE



	 
	f)
	Electric cars usually have a carbon footprint.



	 
	 
	TRUE
	FALSE















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



	 
	a)
	Which invention was the main cause of people moving from cities to the suburbs?
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	A
	car
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	B
	radio
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	C
	telephone
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	D
	electric lights



	
	b)
	Which means of transportation has the smallest carbon footprint?
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	A
	bike
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	B
	bus
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	C
	carpool
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	D
	train



	
	c)
	How do most people in the United States travel to work?
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	A
	bus
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	B
	car



	
	
	[image: img]
	C
	train
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	D
	walk
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The Transportation Footprint of a Community
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Traffic congestion is both time consuming and harmful on the environment

Most of the carbon dioxide we put into the atmosphere comes from energy use. Transportation uses a big part of this energy. This is because most of our cars, buses, and trains either burn fossil fuel or run on electricity that comes from power plants that burn fossil fuel.

In most cities, people drive to their jobs. Most of these commuters ride alone rather than sharing rides. Driving alone burns more fossil fuel than any other way of commuting. The next best way to lower your transportation footprint is to share a ride, called carpooling. Taking a public bus or commuter train is usually even better than carpooling.

The only means of transportation that doesn’t have a footprint is travel by foot. (Confusing—isn’t it?) When you walk, run, or ride a bicycle, you are emitting almost no greenhouse gases.

Sometimes biking to work can actually save time. Suppose someone drives 10 miles across town through heavy traffic to their job. On a good day, it takes 20 minutes each way. On the way home they usually stop at the gym to exercise for an hour. Their commute and exercise have taken one hour and 40 minutes out of their life. If they rode a bike to work, the round-trip commute would take only one hour and 30 minutes, and they wouldn’t have to stop at the gym because they would have already gotten their exercise. Less time is spent, they get their exercise, and they save money on gasoline and gym membership fees.
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	Which means of commuting to work has the largest carbon footprint, and which means has the smallest?
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The Transportation Footprint of a Community


Many cities have encouraged bicycle travel by making it safer and more convenient. The city adds bike lanes to streets, builds separate bike routes away from traffic, and builds overpasses and underpasses for bikes to cross busy highways. The city of Davis, California is usually given credit for being the most bike-friendly city in the United States. Davis has 100 miles of bike lanes and 17% of commuters travel by bike.

[image: Images]Villages have smaller footprints

The carbon footprint of public transport (trains and buses) is about one-quarter that of a single person in a car. Another way to put it is to say that you need four people in a carpool to have the same footprint as a bus or train.

Some people have no commute footprint because they don’t go to work—but they still get paid! These are the telecommuters. Many jobs today can be done from home by computer, telephone, and fax machine (…and you can work in your pajamas). Cities can encourage telecommuting by providing free high-speed Internet service.

Look at the picture of the village shown here. How is it different from your town or city? You can see that the houses are clustered together and surrounded by forest. This is how all small towns looked before people had cars. When people got cars, they decided to move to the country. When a lot of people moved out of town, they created the suburbs that surround our towns and cities. Some planners are building completely new towns that are a lot like villages. These towns are arranged so that homes, companies, and shops are all within a short walk of each other. The transportation footprint in such a town is almost zero. In the next section we will see how town planning can also change the footprint of the food we eat.
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The Transportation Footprint of a Community









	1.
	Number the types of commuting from 1 for the smallest footprint to 6 for the largest footprint.



	 
	[image: img]
	a)
	one person driving a car



	 
	[image: img]
	b)
	two-person carpool
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	c)
	three-person carpool
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	d)
	five-person carpool
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	e)
	bicycle



	 
	[image: img]
	f)
	bus













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



	 
	a)
	Telecommuters work at home.



	 
	 
	TRUE
	FALSE



	 
	b)
	People who live in suburbs usually have a larger commute footprint than people who live and work in small towns.



	 
	 
	TRUE
	FALSE



	 
	c)
	People in four-person carpools have a carbon footprint that is twice as large as people in two-person carpools.



	 
	 
	TRUE
	FALSE



	 
	d)
	New towns are being built that are designed like old-time small villages.



	 
	 
	TRUE
	FALSE



	 
	e)
	Riding a bicycle with traffic is safer than riding in a separate bike lane.



	 
	 
	TRUE
	FALSE



	 
	f)
	The invention of the car led to changes in where people live.



	 
	 
	TRUE
	FALSE
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The Transportation Footprint of a Community









	3.
	Answer the questions in complete sentences.



	 
	a)
	Explain why people moved from cities and villages to suburbs.



	 
	 
	



	 
	 
	



	 
	b)
	Describe two ways that changing from commuting by car to commuting by bicycle can save money.



	 
	 
	1.
	 
 




	 
	 
	2.
	 
 







Extensions & Applications



Joe lives in a suburb ten miles from a large city, where he drives to work five days a week. Jill lives in a small village, where she also works. Describe three ways their lives are different because of where they live. Be sure to choose differences that are related to their carbon footprints and to their commutes.








	1.
	



	 
	



	2.
	



	 
	



	3.
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Greener Vegetables







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















	pesticides
	carbon
	organic
	fossil
	locally
	shipping
	farmers’




The food a community eats adds to its (a) __________ footprint. How and where the food is grown can make a big difference in the footprint. Food that is grown without using chemical fertilizer or (b) __________ is said to be (c) __________. Food that is grown (d) __________ also has a smaller footprint because very little (e) __________ fuels were used for (f) __________. Such food can be found in most towns at (g) __________ markets.










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



	 
	a)
	Why did people eat more locally grown vegetables 200 years ago?



	 
	 
	[image: img]
	A
	People did not trust food grown by foreigners.
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	B
	People thought food grown near home tasted better.
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	C
	Food grown in other places often carried diseases to local crops.
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	D
	Ways to ship food over long distances had not been invented yet.



	 
	b)
	Which of these is used to grow organic food?



	 
	 
	[image: img]
	A
	water
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	B
	pesticides
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	C
	herbicides
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	D
	chemical fertilizer



	 
	c)
	Which of these ways of food shopping reduces the carbon footprint of the food?



	 
	 
	[image: img]
	A
	Buying food that is frozen.
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	B
	Buying food that is not quite ripe.
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	C
	Buying food in bulk that has no packaging.
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	D
	Buying food tightly sealed in plastic to keep it fresh.
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Greener Vegetables


[image: Images]
Local farm vegetables

Most of the food in American cities are grown hundreds of miles away using large tractors, chemical fertilizer, and pesticides.

In the old-time villages described in the transportation section, food was grown just outside the city and brought in to markets on market days. Many people also had their own vegetable gardens inside the city.

Some of the new green cities being built are designed the same way. Food is grown nearby or inside the city, which cuts down on carbon dioxide emissions by trucks bringing food into the town. The crops also absorb some of the CO2 the city produces and lowers the temperature in the summer. When crops for a green city are grown without the use of chemical fertilizer and pesticides, the produce is said to be organic. Organic produce has a lower carbon footprint because the manufacture of fertilizer and pesticides releases CO2.
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	How is organically grown food different from other food?



	 




	 







It is easier to design a new carbon neutral city than to make a big reduction in the carbon footprint of an existing city. But can it be done? Recent history of the island nation of Cuba shows that it is possible.

In 1991, Cuba lost its main supply of oil, and suddenly they had to get along with only 10% as much fuel. At that time, their farms were much like those in the United States. Cubans used tractors, fertilizer, and pesticides that all depended on oil.

The next ten years were hard for many Cubans, but they successfully changed the farming system to one that did not depend on fossil fuels. The farms were moved closer to and even inside of the cities. Tractors were replaced by human and animal power. Organic methods of farming were required by law. It would be good if other countries made the same kinds of changes. If we get started now, maybe the change won’t be as painful as it was for the Cubans.
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Greener Vegetables










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



	
	a)
	Vegetables bought from nearby farms have a lower carbon footprint than vegetables shipped from distant farms.



	
	
	TRUE
	FALSE



	
	b)
	Spraying crops with pesticides reduces the carbon footprint of the crops.



	
	
	TRUE
	FALSE



	
	c)
	The design of some new carbon neutral towns is similar to that of old-style villages.



	
	
	TRUE
	FALSE



	
	d)
	Growing crops in and around cities can lower the summer temperature of the cities.



	
	
	TRUE
	FALSE



	
	e)
	Most food bought in supermarkets is grown organically.



	
	
	TRUE
	FALSE



	
	f)
	Modern packaging techniques have lowered the carbon footprint of fruits and vegetables.



	
	
	TRUE
	FALSE















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



	
	a)
	Where are you most likely to find locally grown, organic vegetables?
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	A
	At a farmers’ market.



	
	
	[image: img]
	B
	At a convenience store.



	
	
	[image: img]
	C
	At a large supermarket.



	
	
	[image: img]
	D
	At a large discount store.



	
	b)
	Why did Cubans move their farms closer to the cities?



	
	
	[image: img]
	A
	To save gasoline.
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	B
	To make the food fresher.
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	C
	To teach city people about farming.



	
	
	[image: img]
	D
	To make the surrounding land more attractive.



	
	c)
	Why did people who lived in towns 200 years ago have smaller lawns?



	
	
	[image: img]
	A
	Because they did not have lawnmowers.



	
	
	[image: img]
	B
	Because they were too busy to do lawn care.
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	C
	Because they had almost no land around their houses.
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	D
	Because they used most of their land to grow vegetables.
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Greener Vegetables








	3.
	Answer the questions in complete sentences.



	 
	a)
	Explain how city planning can lower the carbon footprint of the food bought by the people who live there.



	 
	 
	 




	 
	 
	 




	 
	b)
	Describe two factors that add to the carbon footprint of food.



	 
	 
	 




	 
	 
	 




	 
	 
	 







Extensions & Applications



Imagine that you are going shopping to buy the fruits and vegetables your family will eat during the coming week. Describe three ways you could reduce the footprint of that food by choosing where to shop and what to buy.








	 
	1.
	 




	 
	 
	 




	 
	2.
	 




	 
	 
	 




	 
	3.
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Very Green Houses










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



	 
	a)
	Cities are usually hotter than the surrounding countryside.



	 
	 
	TRUE
	FALSE



	 
	b)
	Some cities encourage builders to cover roofs with plants.



	 
	 
	TRUE
	FALSE



	 
	c)
	Plants add carbon dioxide to the atmosphere.



	 
	 
	TRUE
	FALSE



	 
	d)
	Trees planted around a house usually increase the cost of air conditioning.



	 
	 
	TRUE
	FALSE



	 
	e)
	It is possible for a household to produce all of its own electricity.



	 
	 
	TRUE
	FALSE



	 
	f)
	The cost of energy-efficient appliances is usually balanced by lower energy bills.



	 
	 
	TRUE
	FALSE















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



	 
	a)
	Photovoltaic cells change energy from the sun directly into
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	A
	heat energy.
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	B
	nuclear energy.
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	C
	electrical energy.



	 
	 
	[image: img]
	D
	chemical energy.



	 
	b)
	If a city has a green belt, what does it have?
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	A
	A river or canal covered with algae.
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	B
	A large park in the center of the city.
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	C
	A band of open forests and fields surrounding it.
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	D
	A strip of grass separating the lanes of a freeway.



	 
	c)
	All of these are reasons to plant trees and grass inside a city, except
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	A
	provides habitat for wildlife.
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	B
	lowers temperature on hot days.
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	C
	provides lumber for construction.
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	D
	removes carbon dioxide from the air.
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Very Green Houses


[image: Images]
A roof park in Tokyo, Japan

City buildings and streets are made of a lot of concrete, stone, brick, and asphalt. All of these materials absorb heat and hold it. This makes cities warmer than the surrounding countryside, creating what is called a heat island. Heat islands change the local climate and add to the part of the carbon footprint caused by running air conditioners.

Some cities have reduced the heat island effect by covering roofs with living plants. People’s homes can be covered with grass, and large office buildings are strong enough to support trees and other large plants. Green roofs provide insulation and create habitat for wildlife. If a roof is flat, it can be used to grow crops, and this helps reduce the CO2 emitted when food is shipped to the city from distant farms.
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	What is the cause of the “heat island” effect caused by cities.



	 




	 







Buildings can have other design features that reduce their carbon footprint by collecting solar energy. These designs can be classified as either passive solar or active solar. Passive solar design uses the sun to heat the house or to heat water. This reduces the footprint by reducing the use of fossil fuel. It can be as simple as building the house at the best angle to the sun.
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Very Green Houses


[image: Images]
Photovoltaic cells on a building’s roof

Another design feature is a porch roof that shades windows from the sun when it is high in the sky in the summer and lets sunlight in when the sun is low in the winter. Attached greenhouses can also be used to collect heat that warms the house. Solar water heaters on the roof can provide most or all of the hot water a family needs.

Active solar design changes sunlight directly into electricity. This is usually done with devices called photovoltaic cells. These are large, flat panels that are installed on roofs. These cells are fairly expensive, but eventually pay for themselves in reduced electricity bills. In most places, people who make more electricity than they need can sell the extra power back to the electric company.

Governments often encourage people to accept both active and passive solar designs by providing discounts and free advice. In the same way, governments encourage people to use energy efficient light bulbs and double pane windows in their homes. In the new city of Rizhao, China, the government has made solar water heaters as inexpensive as regular water heaters.

All of these design ideas are easier to carry out when designing a new city. Picture a city with green roofs and parks everywhere and surrounded by a greenbelt of trees and fields. Not only do such cities have a lower carbon footprint, they are a more pleasant and comfortable place to live.
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Very Green Houses







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











	heat island effect
	insulation
	passive solar



	active solar
	photovoltaic cell
	greenbelt












	 
	____________
	a)
	a material that helps keep temperature from changing by preventing heat flow



	 
	____________
	b)
	a device that converts energy from the sun directly into electricity



	 
	____________
	c)
	design that captures the sun’s energy as heat



	 
	____________
	d)
	design that changes the sun’s energy into a form other than heat



	 
	____________
	e)
	a band of trees and other plants surrounding a city



	 
	____________
	f)
	local climate change caused by heat absorption by building materials in a city













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



	 
	a)
	The heat island effect is caused by volcanoes.



	 
	 
	TRUE
	FALSE



	 
	b)
	Grass covered roofs provide insulation.



	 
	 
	TRUE
	FALSE



	 
	c)
	Building a greenhouse as part of a home can help cool the home in the summer.



	 
	 
	TRUE
	FALSE



	 
	d)
	A solar hot water heater is a passive solar device.



	 
	 
	TRUE
	FALSE



	 
	e)
	City rooftops can become small parks and farms.



	 
	 
	TRUE
	FALSE



	 
	f)
	Surrounding a city with a greenbelt helps hold in heat.



	 
	 
	TRUE
	FALSE
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Very Green Houses








	3.
	Answer the questions in complete sentences.



	 
	a)
	Describe an active solar device and explain how it changes energy from one form to another.



	 
	 
	 




	 
	 
	 




	 
	 
	 




	 
	 
	 




	 
	b)
	Describe a passive solar device or design feature and explain how it changes energy from one form to another.



	 
	 
	 




	 
	 
	 




	 
	 
	 




	 
	 
	 





Extensions & Applications







	The plan for a town that will be carbon neutral is shown here. In the left-hand column of the table below list four features of the community that will help lower its carbon footprint. In the right-hand column explain how each feature will reduce the footprint. You may list features that are not named. Some explanations can be the same, but give as many different explanations as you can.
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	Feature

	How the Feature Reduces the Carbon Footprint




	

	




	

	




	

	




	

	





See page 41 for Final Version Worksheet.
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Reduce, Reuse, Recycle, and Plant










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



	
	a)
	Which of these is a greenhouse gas?
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	A
	hydrogen



	
	
	[image: img]
	B
	methane



	
	
	[image: img]
	C
	nitrogen



	
	
	[image: img]
	D
	oxygen



	
	b)
	Which of these items contains a metal that can be recycled?



	
	
	[image: img]
	A
	soda cans



	
	
	[image: img]
	B
	food scraps
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	C
	newspapers
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	D
	water bottles



	
	c)
	Why is reducing the amount of a product you use better than recycling the product?



	
	
	[image: img]
	A
	Recycling takes too much time.
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	B
	Recycling materials uses energy.



	
	
	[image: img]
	C
	Recycled products are not as strong as new ones.
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	D
	Products made from recycled materials do not last very long.













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



	
	a)
	Old telephone books can be recycled.



	
	
	TRUE
	FALSE



	
	b)
	Food scraps can be composted.



	
	
	TRUE
	FALSE



	
	c)
	All waste materials should be buried in a land fill.



	
	
	TRUE
	FALSE



	
	d)
	Buying new things adds less to the carbon footprint than buying used things.



	
	
	TRUE
	FALSE



	
	e)
	A community can reduce its carbon footprint by planting trees.



	
	
	TRUE
	FALSE



	
	f)
	Plastic drinking water bottles can be recycled.



	
	
	TRUE
	FALSE
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Reduce, Reuse, Recycle, and Plant


[image: Images]
Methane plant located on an old landfill

Waste materials are an important part of any town’s carbon footprint.

Many communities encourage residents to recycle trash, such as glass, plastic, aluminum, and paper. Some towns make it so easy that the people don’t even have to separate the recyclables; they just dump it all in one bin, and it gets separated at a recycling plant.

Recycling is good, but reusing goods is even better. Best of all is reducing the amount of stuff we buy and throw away. The problem with recycling is that it takes some energy to recycle anything—just not as much as making new materials.

One really good use of trash is to use it to generate electricity. When microbes decompose organic waste, such as food scraps, methane gas (CH4 ) is given off. Methane is a fuel that can be used to power an electric generator. Burning methane does give off CO2, but that’s an improvement because methane has 20 times as much greenhouse effect as CO2. Wood and paper that are sent to landfills can also be used as fuels.
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	Explain how energy can be produced from food scraps.



	 




	 







So far we have learned about ways to reduce the amount of carbon dioxide that goes into the air. But can the CO2 already in the air be removed? It can, but only plants are able to remove useful amounts of the gas. That is one reason towns have tree planting programs. For example, the city of Los Angeles, California plans to spend $200 million over 20 years to plant one million trees.
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Reduce, Reuse, Recycle, and Plant










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



	 
	a)
	What is the chemical formula of the gas produced by decomposing organic matter?
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	A
	CH4
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	B
	CO2
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	C
	NaCl
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	D
	SO2



	 
	b)
	Why did Los Angeles plan to plant one million trees?
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	A
	To grow fruit.
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	B
	To shade sidewalks.
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	C
	To produce lumber for new homes.
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	D
	To remove carbon dioxide from the air.



	 
	c)
	Which of these can be used as a fuel?
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	A
	oxygen
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	B
	nitrogen
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	C
	methane



	 
	 
	[image: img]
	D
	carbon dioxide










	2.
	There are several steps in the process of converting food scraps to electrical energy. Number the steps from 1 to 7 in the order they occur.












	 
	______
	a)
	Collect the methane produced by the microbes.



	 
	______
	b)
	Cover the food scraps with soil.



	 
	______
	c)
	Send food scraps to a landfill.



	 
	______
	d)
	Wait for microbes to decompose the scraps.



	 
	______
	e)
	Boil water to make steam.



	 
	______
	f)
	Use the steam to power an electrical generator.



	 
	______
	g)
	Burn the methane.
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Reduce, Reuse, Recycle, and Plant








	3.
	Answer the questions in complete sentences.



	 
	a)
	Explain why buying less of something is better than recycling it when you are done with it.



	
	
	




	
	
	




	 
	b)
	Describe the most efficient way to remove carbon dioxide from the atmosphere.



	
	
	




	
	
	





Extensions & Applications

Describe five things you use at home, part or all of which can be recycled. For each item, explain what it might become after it is recycled.









	1.
	Item:




	
	What it can be recycled into:




	2.
	Item:




	
	What it can be recycled into:




	3.
	Item:




	
	What it can be recycled into:




	4.
	Item:




	
	What it can be recycled into:




	5.
	Item:




	
	What it can be recycled into:
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Some Green Towns and Cities









	1.
	Circle the groups of words that describe a possible feature of some of the carbon neutral towns that have been built or planned.



	 
	a small cluster of homes
	two cars in every garage
	surrounded by a greenbelt



	 
	wide freeways
	green roofs
	food shipped from large farms



	 
	solar hot water
	photovoltaic cells
	energy from organic waste



	 
	electricity from coal
	crops grown nearby
	wind turbines













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



	 
	a)
	Which of these types of countries is most threatened by global climate change?



	 
	 
	[image: img]
	A
	low-lying island countries
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	B
	mountainous countries
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	C
	countries with deserts



	 
	 
	[image: img]
	D
	countries with grassy planes



	 
	b)
	What makes a community carbon neutral?
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	A
	Everyone eats only organic food.
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	B
	Everyone has the same carbon footprint.
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	C
	The community absorbs as much CO2 as it produces.
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	D
	No one in the community uses anything made of carbon.



	 
	c)
	Why do most new carbon neutral towns have a low transportation footprint?
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	A
	Everyone has their own car.
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	B
	The towns have wide streets.



	 
	 
	[image: img]
	C
	The towns cover a small area.



	 
	 
	[image: img]
	D
	A greenbelt surrounds the towns.



	 
	d)
	Why do some newly designed carbon neutral communities resemble villages of 200 years ago?



	 
	 
	[image: img]
	A
	Neither uses cars for transportation.
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	B
	Residents of both want to live simply.
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	C
	Residents of both are mostly farmers.
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	D
	Both are isolated from the rest of the world.
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Some Green Towns and Cities


[image: Images]
A building designed for Masdar City, Abu Dhabi

By the time you read this, the Maldives may have already won the “Carbon World Cup.” This is a competition created by the United Nations to see which country can be the first to become carbon neutral. Other countries in the competition are New Zealand, Costa Rica, Iceland, Norway, and Monaco.
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	What were the countries in the “Carbon World Cup” trying to do?



	 




	 







Some towns and cities are already carbon neutral or plan to be when they are completed. One of the most ambitious new cities being built is Masdar City in the country of Abu Dhabi on the Arabian Peninsula. Masdar City will cost $22 billion and be home to 90,000 people, none of whom will be allowed to have a car. The hope is that, when the city is finished in 2016, it will be beyond carbon neutral, it will be carbon negative. Here are some other cities that were designed to be nearly or completely carbon neutral:

•  Sherford, England will be built around an organic farm. Most homes will have solar power, and commercial buildings will have green roofs. People will be able to walk to work and to shop, and everyone gets a free bicycle.

•  Dongtan, China will be the model for 400 new cities China plans to build in the next 20 years. Dongtan will get all its food from local farms and its energy from carbon neutral sources. There will be no landfill because all waste will be composted, processed, and reused.
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Some Green Towns and Cities


•  North Port Quay, Australia will be powered by wind, solar, and ocean waves. All public transport and private cars will run on electricity from these renewable sources. The city is designed to make walking as easy as possible.

Many old, existing cities are also trying to greatly lower their carbon footprint or even become carbon neutral:

•  Samsø, Denmark is a small island where 4,400 people live. Samsø became carbon neutral by conserving energy used for transportation and heating and by generating electricity with wind turbines. People are also encouraged to buy electric cars because Samsø makes so much electricity it has some left over to sell to other towns.

•  Calgary, Canada has a light rail (trolley car) system that runs on electricity generated completely by wind power.

•  Barcelona, Spain has a law requiring that 60% of the hot water for new buildings must be provided by solar power.

•  Cairo, Egypt has been working on a greenbelt plan for over 30 years; and, as of 2005, had planted one-half million trees. The trees are watered by drip irrigation using waste water. When finished, the greenbelt will circle the city, and surrounding small cities will also have greenbelts.

To summarize, communities usually combine three approaches when seeking the goal of carbon neutrality.

•  Reducing energy use, especially in buildings and transportation.

•  Replacing fossil fuel energy with renewable sources that do not emit CO2.

•  Offsetting any CO2 emitted by planting trees and other plants.
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Some Green Towns and Cities










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



	 
	a)
	In several countries, communities are being designed that will be carbon neutral. Which of the following will people in these communities most easily be able to get along without?



	 
	 
	[image: img]
	A
	cars
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	B
	electricity
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	C
	hot water
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	D
	warm clothing



	 
	b)
	All of the following describe basic ways communities can become carbon neutral, except
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	A
	planting trees
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	B
	reducing energy use
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	C
	heating with wood stoves
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	D
	replacing fossil fuels with renewable energy sources



	 
	c)
	Why did the Maldives want to become the first carbon neutral country?
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	A
	To win the “carbon world cup” prize.
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	B
	To set an example for countries emitting a lot of CO2.
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	C
	Because they had one of the highest carbon footprints.
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	D
	Because they had a lot of money to spend on wind turbines.













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



	 
	a)
	Some communities are already carbon neutral.



	 
	 
	TRUE
	FALSE



	 
	b)
	People in carbon neutral cities are asked not to have vegetable gardens.



	 
	 
	TRUE
	FALSE



	 
	c)
	China plans to build hundreds of new cities in the next 20 years.



	 
	 
	TRUE
	FALSE



	 
	d)
	Carbon negative is even better than carbon neutral.



	 
	 
	TRUE
	FALSE



	 
	e)
	A new city on the Arabian peninsula will be carbon neutral because oil is very inexpensive there.



	 
	 
	TRUE
	FALSE
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Some Green Towns and Cities








	3.
	Answer the questions in complete sentences.



	 
	a)
	Describe one energy source used by many carbon neutral communities.



	 
	 
	 




	 
	 
	 




	 
	b)
	Describe one way in which carbon neutral communities offset the small amount of CO2 they do emit.



	 
	 
	 




	 
	 
	 




	 
	c)
	Explain how carbon neutral communities reduce their transportation footprint.



	 
	 
	 




	 
	 
	 





Extensions & Applications

Think about the community where you live.








	 
	a)
	Consider the climate and geography where you live. What would be the best alternative energy sources that could replace fossil fuels in your community?



	 
	 
	 




	 
	 
	 




	 
	b)
	How could the transportation system in your community be changed to lower its carbon footprint?
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Is the Future Green or Grim?










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



	
	a)
	When polar ice caps melt, sea levels drop.



	
	
	TRUE
	FALSE



	
	b)
	Humans have no control over the amount of CO2 in the atmosphere.



	
	
	TRUE
	FALSE



	
	c)
	The food footprint of a community depends partly on where its food is grown.



	
	
	TRUE
	FALSE



	
	d)
	Making bicycle travel safer can reduce the carbon footprint of a community.



	
	
	TRUE
	FALSE



	
	e)
	Any community could use hydroelectric power as an alternative energy source.



	
	
	TRUE
	FALSE



	
	f)
	If people speak out, it can change how governments act on climate change.



	
	
	TRUE
	FALSE















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



	
	a)
	If all communities suddenly became carbon neutral, global temperature would
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	A
	slowly drop.
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	B
	drop rapidly.



	
	
	[image: img]
	C
	no longer change.



	
	
	[image: img]
	D
	increase more slowly.



	
	b)
	Which alternative power source would work best for most desert communities?



	
	
	[image: img]
	A
	solar cells



	
	
	[image: img]
	B
	wind turbines



	
	
	[image: img]
	C
	geothermal power



	
	
	[image: img]
	D
	hydroelectric power



	
	c)
	If a community is carbon neutral, it means that it
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	A
	does not use energy.
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	B
	uses only natural gas as fuel.
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	C
	absorbs as much CO2 as it emits.



	
	
	[image: img]
	D
	gets all its energy from electricity.
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Is the Future Green or Grim?


[image: Images]
Green or not-so-green?

Joe in a green future: Joe wakes up and shuffles to the bathroom. He takes a long hot shower with water from the solar heat collectors on the roof. In the kitchen, he puts water in a bowl and adds a scoop of oatmeal bought in bulk at the local farmers market. He puts the bowl in the microwave powered by photovoltaic cells. While the cereal cooks, he goes to the back yard and picks some fresh fruit to add to his cereal. He chops up the fruit and puts the fruit peels and pits on the compost pile. After breakfast, he takes the electric bus to school.

Joe in a grim future:

[image: Images]

Joe wakes up and shuffles to the bathroom. He takes a quick semi-hot shower because his parents have been complaining about the utility bills. In the kitchen, he has a breakfast of eggs from a distant chicken farm, fruit from South America, and Chinese bacon. After breakfast, Joe gets into the family station wagon to be driven to school by his father. As they back out of the driveway, they pass their snow blower, snow mobile, and skis, sitting on their front lawn with a FOR SALE sign. Across the street, a refugee from the Maldives holds up another sign:
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	Why was Joe’s family selling their snow blower, snow mobile, and skis?
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Is the Future Green or Grim?


You can help promote a green future for your community. Here are some of the ways:

•  Ask your grocery store to stock produce that is grown locally and organically and sold in bulk without packaging.

•  Ask stores to stock more locally made products.

•  Write to local politicians and developers, asking them to protect and increase local forests and green space.

•  Write to local politicians asking for more bike paths and bike lanes.

•  Write to local politicians asking to convert vacant lots to community gardens.

•  Support local farmers’ markets.

•  Set an example by volunteering to plant trees.

•  Become active in groups promoting green technologies, such as solar and wind power.

•  Find a group promoting home gardens and composting and join it.

[image: Images]
Keeping a home garden can help reduce the carbon footprint

Very few communities can become carbon neutral using just one approach. Good city design can reduce the transportation and food footprint. Alternative energy sources can reduce CO2 emissions from fossil fuels. Wind, solar, hydroelectric, and geothermal power are not suitable to every community, but at least one of them will work anywhere. Encouraging carpooling, cycling, public transportation, and telecommuting will all reduce the carbon footprint. More trees are always good.

No community can become carbon neutral without effort and a willingness to accept change. Changes will only begin to happen when people understand the threat of global climate change and make it known to governments that they want their community to do something about it.
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Is the Future Green or Grim?










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



	 
	a)
	It is easier to design a new carbon neutral town than to redesign an old town to be carbon neutral.



	 
	 
	TRUE
	FALSE



	 
	b)
	Most carbon neutral communities being planned are large, spread out cities.



	 
	 
	TRUE
	FALSE



	 
	c)
	In a carbon neutral future, we will have fresh fruit shipped in from all over the world.



	 
	 
	TRUE
	FALSE



	 
	d)
	Wind turbines can power a public transportation system.



	 
	 
	TRUE
	FALSE



	 
	e)
	Public opinion can influence the people in government who make decisions affecting the community footprint.



	 
	 
	TRUE
	FALSE



	 
	f)
	Fortunately, we have plenty of time to do something about global climate change.



	 
	 
	TRUE
	FALSE















	2.
	Cross out the words and phrases that belong to a future where climate change will be a big problem. Circle the words and phrases that belong to a carbon neutral future.



	 
	solar hot water
	green roofs
	natural gas
	better highways



	 
	photovoltaic cells
	fossil fuels
	bike paths
	rising sea level



	 
	melting ice caps
	wind turbines
	community gardens
	recycling waste
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Is the Future Green or Grim?








	3.
	Answer the questions in complete sentences.



	 
	a)
	Explain the sign the Maldives refugee was holding: “My country is under water. Please help.” Explain it in terms of climate change.



	 
	
	 




	 
	
	 




	 
	b)
	Describe the main difference between the food Joe ate in the green future and the food Joe ate in the grim future.



	 
	
	 




	 
	
	 





Extensions & Applications







	1.
	Describe one way you can take action to reduce the home energy footprint of your community.



	 
	 




	 
	 




	2.
	Describe one way you can take action to reduce the food footprint of your community.



	 
	 




	 
	 




	3.
	Describe one way you can take action to increase the amount of CO2 absorbed in and around your community.
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Graphic Organizer

A commuter driving to work in a gasoline-powered car begins a series of cause-and-effect events that lead to a distant island becoming smaller. (Of course, one car is only a small part of the cause of the final result.) Use the graphic organizer to show the complete series of events. Each cause will have an effect, and that effect will then become the cause of the next event. The first step has been done for you.
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Graphic Organizer







	The plan for a town that will be carbon neutral is shown here. In the left-hand column of the table below list four features of the community that will help lower its carbon footprint. In the right-hand column explain how each feature will reduce the footprint. You may list features that are not named. Some explanations can be the same, but give as many different explanations as you can.
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	Feature

	How the Feature Reduces the Carbon Footprint
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Carbon Footprint Calculator

On this page and the following page, you can calculate the carbon footprint of your community. You can think of your community as your city, town, neighborhood, or suburb. If you live in the country, you can calculate the footprint for your county. Whatever area you take to be your community, you will need to be able to find its population.

Because communities are so different and because there are so many factors that make up the footprint, you cannot expect the result to be perfectly accurate. It will be a fairly good estimate though, and it will probably be many thousands of tons of carbon dioxide. A ton equals 2,000 pounds, which is about the weight of a small car.

First you will need to find the per capita carbon footprint of your state. Per capita means per person. The per capita footprint is the share of the total footprint caused by the activities of the average person and is given in tons per year. Per capita footprints vary widely from state to state. We have divided the states into groups with high, medium, and low footprints. Look at the table below and find which group your state is in.








	Per Capita Carbon Footprints of States in Tons per Year




	Low Footprint States Use 13 Tons per Year

	Medium Footprint States Use 20 Tons per Year

	High Footprint States Use 31 Tons per Year




	Arizona

	Arizona

	Alabama




	California

	Colorado

	Alaska




	Connecticut

	Delaware

	Indiana




	District of Columbia

	Georgia

	Iowa




	Florida

	Hawaii

	Kansas




	Idaho

	Maine

	Kentucky




	Illinois

	Michigan

	Louisiana




	Maryland

	Minnesota

	Missouri




	Massachusetts

	Mississippi

	Montana




	New Hampshire

	Nevada

	Nebraska




	New Jersey

	Pennsylvania

	New Mexico




	New York

	South Carolina

	North Dakota




	North Carolina

	South Dakota

	Ohio




	Oregon

	Tennessee

	Oklahoma




	Rhode Island

	Utah

	Texas




	Vermont

	Virginia

	West Virginia




	Washington

	Wisconsin

	Wyoming
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Carbon Footprint Calculator (continued)

If your state is a low footprint state, write down 13 tons per year.

If your state is a medium footprint state, write down 20 tons per year.

If your state is a high footprint state, write down 31 tons per year.

These will be good guesses of the personal footprints of the people in your community.

If you live in one of the countries listed in the table, use the footprint shown there.



	You might find it interesting to compare the per capita footprint of your community with some other countries and with the world average. You can find these values in the table at the bottom of the page.

Now you must find out how many people live in your community—in other words, the population. There are several ways to do this.

	






	Country

	Per capita Footprint in Tons




	United Kingdom

	9.7




	Canada

	19




	Australia

	21






1.  Many people already know your town or county’s population. Your teacher would be a good person to ask.

2.  Many towns have signs where major highways enter the town that give the town name and population.

3.  You can go to the official website of the U.S. Census Bureau at: http://www.census.gov/popest/estimates.html.

You will find a link to the most recent population estimates. Click on “All incorporated places” and then on “Excel” or “CSV” under the name of your state. You will find an alphabetical list of cities in your state and the population of each.

To find your community carbon footprint, simply multiply the per capita footprint times the population:

(per capita footprint, tons per person) × (community population) = community carbon footprint in tons

Write the answer here:               Community Carbon Footprint = ______ Tons

On the following pages you can calculate how much certain changes in your community can reduce its footprint.








	For Comparison




	Country

	Per capita Footprint in Tons




	Afghanistan

	0.03




	India

	1.2




	China

	4.6




	United States

	20




	World Average

	4.5
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CALCULATING YOUR COMMUNITY’S NEW, IMPROVED CARBON FOOTPRINT

Like the community carbon footprint, the amounts of these carbon reductions are not perfectly accurate, but they will be close enough to give you a good idea of the results of people’s efforts. When you think about each of the community changes below, think of the change spread over a period of ten years. Be sure to ask for help with the math if you need it.

Government Incentives

Governments often try to reduce the community footprint by encouraging and helping people reduce their personal footprints. For example:

•  The government might pay part of the price of energy saving devices.

•  The government might not tax money spent on footprint reduction.

•  The government might offer low interest loans to people buying energy saving devices.

•  The government might offer free advice on how to reduce personal footprints.

Look at each of these energy saving devices and take a guess at the number of households in your community that would buy the device if they got some help from the government.

GOVERNMENT HELP REDUCING HOME FOOTPRINT







	Light Bulbs:

	 



	How many people would replace their old-style light bulbs if they were able to buy energy efficient fluorescent bulbs at the same price? Each household that replaces bulbs would reduce the carbon footprint by about 1 ton per year.

	 


	(number of households likely to replace bulbs) × (1 ton) =

	__________ Tons




	Double pane windows:

	 



	How many people would replace single pane windows with double pane windows if they got some help from the government? Each household that replaces windows would reduce the carbon footprint by about 1.5 tons.

	 


	(number of households likely to replace windows) × (1.5 tons) =

	__________ Tons




	Solar hot water:

	 



	How many people would install a solar hot water heater if they got some help from the government? Each household that installs a solar hot water heater would reduce the carbon footprint by about 1.5 tons.

	 


	(number of households likely to install solar hot water) × (1.5 tons) =

	__________ Tons




	__________ Tons

	 



	How many people would install enough photovoltaic cells to produce all their own electricity if they got some help from the government? Each household that installs photovoltaic cells would reduce the carbon footprint by about 2 tons.

	 


	(number of households likely to install photovoltaic cells) × (2 tons) =

	__________ Tons




	Total reduction of home footprint =

	__________ Tons
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CALCULATING YOUR COMMUNITY’S NEW, IMPROVED CARBON FOOTPRINT (continued)

TRANSPORTATION







	Changing from car to telecommuting:

	 



	How many people are likely to change from commuting by car to telecommuting in the next 10 years? Multiply the likely number by 4. This is based on an average round-trip commute of 32 miles.

	 


	(people likely to begin telecommuting) × (4 tons) =

	__________ Tons




	Changing to biking or walking to work:

	 



	How many people are likely to change from commuting by car to walking or biking to work in the next 10 years? Each person will reduce the footprint by 1 ton. This is based on an average round-trip commute of 8 miles.

	 


	(people likely to begin biking or walking) × (1 ton) =

	__________ Tons




	Carpooling:

	 



	How many people are likely to begin carpooling to work in the next 10 years? Each person will reduce the footprint by 2.4 tons. This is based on averages of 2.5 people in each carpool and 32 miles round trip.

	 


	(people likely to begin carpooling) × (2.4 tons) =

	__________ Tons




	Changing from car to public transport:

	 



	How many people are likely to change from commuting by car to taking public transport in the next 10 years? Each person will reduce the footprint by 3 tons. This is based on a round trip of 32 miles.

	 


	(people likely change to public transport) × (3 tons) =

	__________ Tons




	Total transportation footprint reduction =

	__________ Tons




	CARBON NEUTRAL BUILDING

	 



	If all new buildings built in the next 10 years were carbon neutral it would reduce the carbon footprint by 7%. Multiply the footprint you calculated on page 43 by 0.07.

	 


	(present carbon footprint) × (0.07) = carbon neutral building reduction =

	__________ Tons




	PLANTING TREES

	 



	Divide the number of trees you think your community will plant in the next 10 years by 100.

	 



	[image: image]

	__________ Tons





Add all the footprint reductions and subtract the result from your current community footprint. This is your new, improved community carbon footprint.
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Crossword Puzzle!







	
  Across    

1.  Solar power is either passive or ___.

4.  Martial arts masters get a black belt, and some cities get a __________.

5.  People sharing rides to work.

7.  Carbon dioxide is a greenhouse __________.

9.  The kind of vegetables that are grown without pesticides.

10.  People who work at home using a computer and telephone.

13.  This type of fuel releases carbon dioxide when it burns.

14.  Coal is a fossil ________.

16.  Per person.

17.  Someone on his or her way to work.

  Down    

1.  The type of fuels that are used to replace fossil fuels.

2.  Photovoltaic ______.

3.  ________ climate change.

6.  The type of device that changes the sun’s energy directly into electricity.

8.  Having to do with the sun.

11.  A neighborhood outside a city.

12.  When a city absorbs the sun’s energy, it creates a heat_______.

15.  What greenhouse gases trap.
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	Word List



	active
	fuel
	organic



	alternative
	gas
	per capita



	carpool
	global
	photovoltaic



	cell
	greenbelt
	solar



	commuter
	heat
	suburb



	fossil
	island
	telecommuters
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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.











	active

	decompose

	greenhouse

	organic

	turbine




	atmosphere

	fertilizer

	habitat

	per capita

	wind




	carbon footprint

	fossil fuel

	heat island

	pesticide

	




	carbon neutral

	gas

	methane

	photovoltaic cell

	




	carpool

	geothermal

	microbe

	solar

	




	commuter

	greenbelt

	natural

	suburb
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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.
	Global climate change is caused by a change in the amount of greenhouse gases in the atmosphere.



	
	TRUE
	FALSE
	



	2.
	Carbon dioxide is a greenhouse gas.



	
	TRUE
	FALSE
	



	3.
	Your community carbon footprint is the same as your personal carbon footprint.



	
	TRUE
	FALSE
	



	4.
	Adding parkland to your community increases its carbon footprint.



	
	TRUE
	FALSE
	



	5.
	Some communities generate all their own electricity from renewable sources.



	
	TRUE
	FALSE
	



	6.
	Carbon neutral communities are being built in countries around the world.



	
	TRUE
	FALSE
	



	7.
	People living on low-lying islands are looking forward to a rise in global temperature.



	
	TRUE
	FALSE
	






 Part B 












	Put a check mark ([image: Images]) next to the answer that is most correct.
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	1.
	Which invention was the main cause of cities and communities spreading out to cover more land?



	
	
	[image: img]
	A
	television



	
	
	[image: img]
	B
	cell phone



	
	
	[image: img]
	C
	automobile



	
	
	[image: img]
	D
	electric light



	
	2.
	Which change in a community’s food supply would reduce its carbon footprint?



	
	
	[image: img]
	A
	Buying food from farmers closer to home.



	
	
	[image: img]
	B
	Improving packaging to keep food fresh longer.



	
	
	[image: img]
	C
	Using more chemical fertilizer to increase crop yield.



	
	
	[image: img]
	D
	Buying more food than you need to be ready for natural disasters.



	
	3.
	Cities absorb more solar energy than the surrounding countryside, creating a



	
	
	[image: img]
	A
	heat island.



	
	
	[image: img]
	B
	carbon offset.



	
	
	[image: img]
	C
	sea level rise.



	
	
	[image: img]
	D
	greenhouse effect.






SUBTOTAL:     /10
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Comprehension Quiz







	 Part C 

	




Answer each question in complete sentences.









	1.
	What does telecommuting mean?
	 
	[image: Images]




	
	

	



	
	

	



	
	

	



	2.
	How can food waste be used to generate electricity?
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	3.
	What makes a community carbon neutral?
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	4.
	Explain how planting trees lowers the carbon footprint of a community.
	[image: Images]




	
	

	



	
	

	



	
	

	



	5.
	Identify three alternative energy sources with little or no carbon footprint.
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SUBTOTAL:     /12
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    1.    

a)  FALSE

b)  TRUE

c)  TRUE

d)  FALSE

e)  FALSE

e)  TRUE

    2.    

a) [image: Images] A

b) [image: Images] C

c) [image: Images] B

 

	
(Answers will vary.) Greenhouse gases transmit light and trap heat, raising the temperature of the atmosphere.

 8 



    1.    

a) heat

b) neutral

c) oil, coal, gas (oil and coal in either order)

d) turbine, electricity

e) footprint

    2.    

a)  FALSE

b)  TRUE

c)  FALSE

d)  FALSE

e)  TRUE

f)  FALSE

 

	
    3.    

a) (Answers will vary.) Trees remove CO2 from the air, which helps balance the CO2 emitted.

b) (Answers will vary.) Using coal as the power source to run electric turbines emits greenhouse gases that cause climate change.

c) (Answers will vary.) Generating electricity with wind turbines does not emit greenhouse gases that cause climate change.

Extensions & Applications

(Answers may vary.)

Box 3: Carbon dioxide traps heat, raising global temperature.

Box 4: Higher temperature melts polar ice caps.

Box 5: Melting ice raises ocean level.

 

	
    1.    

a) TRUE

b) TRUE

c) FALSE

d) FALSE

e) FALSE

f) TRUE

    2.    

a) [image: Images] A

b) [image: Images] A

c) [image: Images] B

 

	
Driving alone in a car has the largest footprint, and walking or biking has the lowest.

 

	
    1.    

a) 6

b) 5

c) 4

d) 2

e) 1

f) 3

    2.    

a) TRUE

b) TRUE

c) FALSE

d) TRUE

e) FALSE

f) TRUE

 




	 7 

	 10 

	 11 

	 12 

	 13 

	 15 
















	
    3.    

a) (Answers will vary.) Cars made it possible to live farther from workplaces.

b) (Answers will vary.)

1. You don’t have to buy gasoline.

2. You don’t have to pay gym membership.

Extensions & Applications

1. Joe buys more gasoline.

2. Jill can get exercise walking and biking to work.

3. Jill has more free time.

 

	
    1.    

a) carbon

b) pesticides

c) organic

d) locally

e) fossil

f) shipping

g) farmers’

    2.    

a) [image: Images] D

b) [image: Images] A

c) [image: Images] C

 

	
Organic food is grown without pesticides, herbicides, or chemical fertilizer.

 18 



    1.    

a) TRUE

b) FALSE

c) TRUE

d) TRUE

e) FALSE

f) FALSE

    2.    

a) [image: Images] A

b) [image: Images] A

c) [image: Images] D

 

	
    3.    

a) (Answers will vary.) The city can be made small enough to make it unnecessary to drive to work, shop, or school.

b) (Answers will vary.) Shipping and manufacture of pesticides used on crops both release greenhouse gases and add to the carbon footprint of food.

Extensions & Applications

1. Buy locally grown food at a farmers’ market instead of food shipped from a distant farm.

2. Take a reusable shopping bag to put your food purchases in.

3. Buy organically grown food.

 

	
    1.    

a) TRUE

b) TRUE

c) FALSE

d) FALSE

e) TRUE

f) TRUE

    2.    

a) [image: Images] C

b) [image: Images] C

c) [image: Images] C

 

	
[image: Images]

Building materials absorb more heat than does open countryside.

 22 



    1.    

a) insulation

b) photovoltaic cell

c) passive solar

d) active solar

e) greenbelt

f) heat island effect

    2.    

a) FALSE

b) TRUE

c) FALSE

d) TRUE

e) TRUE

f) FALSE




	 16 

	 17 

	 19 

	 20 

	 21 

	 24 
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    3.    

a) (Answers will vary.) Photovoltaic cells are flat panels that collect solar energy and change it into electrical energy.

b) (Answers will vary.) A solar hot water heater absorbs sunlight and changes it into heat energy which then heats water.

Extensions & Applications







	Feature

	How the Feature Reduces the Carbon Footprint




	Greenbelt

	Reduces heat island effect, saving on summer air conditioning that uses electricity generated with fossil fuels.




	Small size (1 mile)

	Eliminates the need for fossil fuel burning cars and buses because you can walk or bike.




	Farmers Market

	Reduces the amount of CO2 emitted shipping vegetables.




	Rooftop Garden

	Absorbs CO2 from the atmosphere.




	
    1.    

a) [image: Images] B

b) [image: Images] A

c) [image: Images] B

    2.    

a) TRUE

b) TRUE

c) FALSE

d) FALSE

e) TRUE

f) TRUE

 

	
(Answers will vary.) When buried food scraps decompose, they release methane gas. This gas can be used as a fuel to generate electricity.

 27 



    1.    

a) [image: Images] A

b) [image: Images] D

c) [image: Images] C

    2.    

a) 4

b) 2

c) 1

d) 3

e) 6

f) 7

g) 5

 

	
    3.    

 a) Recycling processes usually release some greenhouse gases.

 b) The most efficient way to remove CO2 from the atmosphere is to plant trees and other green plants.

Extensions & Applications

Answers will vary but may include: glass bottles can be recycled into new glass bottles; newspapers can be recycled into other paper products; aluminum cans can be recycled into new aluminum cans; plastic bottles can be recycled into many plastic products; food scraps can be composted to make organic fertilizer.

 

	
    1.    

A small cluster of homes, surrounded by a greenbelt, green roofs, solar hot water, photovoltaic cells, energy from organic waste, crops grown nearby, and wind turbines should be circled.

    2.    

a) [image: Images] A

b) [image: Images] C

c) [image: Images] C

d) [image: Images] A
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	 26 

	 28 

	 29 

	 30 

















	
Become the first carbon neutral country.

 31 



    1.    

a) [image: Images] A

b) [image: Images] C

c) [image: Images] B

    2.    

a) TRUE

b) FALSE

c) TRUE

d) TRUE

e) FALSE

 

	
    3.    

a) (Answers will vary.) Some carbon neutral communities generate electricity with wind turbines.

b) (Answers will vary.) Communities offset their CO2 emissions by planting trees.

c) (Answers will vary.) Communities reduce their transportation footprint by making it easy to walk or bike everywhere.

Extensions & Applications

a) (Answers will vary.) Photovoltaic cells would be an efficient source of energy in a sunny community.

b) (Answers will vary.) Bike lanes would be added to small communities that don’t already have them.

 

	
    1.    

a) FALSE

b) FALSE

c) TRUE

d) TRUE

e) FALSE

f) FALSE

    2.    

a) [image: Images] D

b) [image: Images] A

b) [image: Images] C

 

	
Global climate change had shortened the winter so much they had little use for them.

 36 



    1.    

a) TRUE

b) FALSE

c) FALSE

d) TRUE

e) TRUE

f) FALSE

    2.    

Natural gas, fossil fuels, better highways, rising sea level, and melting ice caps should be crossed out. Solar hot water, green roofs, photovoltaic cells, bike paths, wind turbines, recycling waste, and community gardens should be circled.

 

	
    3.    

a) In a future where climate change is still a problem, low-lying islands like the Maldives may be under water.

b) In the grim future, the food was shipped from far away; and, in the green future, food was locally or home grown.

Extensions & Applications

1. (Answers will vary.) Look for government programs that help people reduce their home energy use, such as tax breaks for installing solar devices. Find ways to spread the news about this help.

2. (Answers will vary.) Support local farmers’ markets. Join a group interested in home gardening and composting.

3. (Answers will vary.) Plant trees on your family’s property. Volunteer to help plant trees on public land.

 

	
[image: Images]

  Across:    

1. active

 

4. greenbelt

 

5. carpool

 

7. gas

 

9. organic

 

10. telecommuters

 

13. fossil

 

14. fuel

 

16. per capita

 

17. commuter

  Down:    

1. alternative

2. cell

 

3. global

6. photovoltaic

 

8. solar

11. suburb

12. island

15. heat





	 33 
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	 39 

	 46 
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Word Search Answers

[image: Images]

	
  Part A  

1. TRUE

2. TRUE

3. FALSE

4. FALSE

5. TRUE

6. TRUE

7. FALSE

  Part B  

1.  C

2.  A

3.  A

 

	
1. Telecommuting is working at home using a computer, fax, and/or telephone.

2. When food waste decomposes, it releases methane which can be used as a fuel to generate electricity.

3. If a community absorbs as much C02 as it emits, it is carbon neutral.

4. Trees absorb CO2 from the atmosphere, convert it to other carbon compounds, and keep it as part of the tree for as long as it lives.

5. (Answers will vary.) Wind turbines, photovoltaic cells, and hydroelectric power are alternative energy sources with little or no carbon footprint.




	 47 

	 48 

	 49 
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