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             Why study about transportation, 
           energy, and the environment? 
Each time you travel from one place to another in a car, a bus, a truck, 
or even a snowmobile, the energy which moves you is provided by a 
type of fuel. The energy that powers most transportation in the United 
States comes from oil. Oil is a fossil fuel and a nonrenewable energy 
source that has taken many, many years to form. Once depleted, there 
is no way that fossil fuels can easily be replenished.  

Fossil fuels (oil, coal, and natural gas) also provide most of the energy 
that is used to power computers, heat and cool homes, and light your 
classroom. Imagine all the energy you use at school and at home for 
just one day that comes from fossil fuels.

Environmental Impacts
There are impacts on the environment when fossil fuels are extracted 
from the ground, processed, stored, delivered, and burned in power 
plants and internal combustion engines. Air pollution and greenhouse 
gas emissions that contribute to global climate change are some of 
these impacts.

Making Choices for the Environment
This Transportation, Energy, and the Environment activity book is an 
introduction to some big topics you will study in the future at school or 
on your own. Right now and each day there are choices you can make 
to save energy, conserve natural resources, and protect the environ-
ment. Walking instead of always asking for a ride, turning off lights 
and computers when not in use, and reusing and recycling products 
are all simple actions for protecting the environment.  

Why?
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Imagine during just one day, all the transportation that people in  
your community or city choose in order to get from one place to 
another. Today you might have seen other students being driven to 
school by a parent or riding in a school bus. Some students might 
have walked or biked to school. Students who walked or biked are 
using their own “energy” to transport them.     

How did you get to school today? What are some transportation 
choices you have made this last week? 

Directions: Record on the chart some ways you got from one place 
to another during the past five days. 
1. Write in the first column the starting places for your travels.
2. Write in the second column your destinations.
3.  Write in the third column the transportation method you used 

for each of the five trips.
4.  Write in the last column the fuel that was used for these trips. 
5.  Prepare to discuss the environmental impacts of the  

transportation method you used.

Getting from Here 
to There 

Did you know that almost all the fuel used for mobile 
transportation is made from petroleum? Most vehicles on 
the road today have engines that are running on gasoline 
or diesel fuel. Both of these fuels are manufactured from 
petroleum. 

Power Point!
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Starting Place 
for My Travels   

My 
Destinations

Transportation 
I Used

The Fuels 
Used

Transportation is the way you and everyone else moves from one place to another.  
In the United States, the majority of this travel is in vehicles that are fueled by gasoline 
and diesel.    
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We eat food each day to fuel our bodies and provide us with 
energy. The fuels that power most vehicles on the road today are 
gasoline and diesel. Both gasoline and diesel fuels are obtained 
from petroleum (oil). 

Oil Is a Fossil Fuel 
Most of our present vehicles are 
fueled by oil, a fossil fuel. Prehis-
toric animals and plants from over 
70 million years ago left fossilized 
remains that trapped chemical 
energy. 

Oil is a nonrenewable energy 
resource because it is limited in 
supply and not easily replaced. 

Natural gas and coal are also fossil fuels and are nonrenewable 
energy resources. All fossil fuels have taken many millions of 
years to form and are not easily replaced.

Fueling Our Journeys      A Long Road or Ocean to Travel
Gasoline and diesel fuels are made from 
crude oil (petroleum) that is pumped 
from the ground or ocean. The United 
States imports over 50 percent of its  
petroleum. Petroleum often travels 
many, many thousands of miles to 
arrive at refineries. At refineries, the 
oil is chemically treated and made into  
gasoline and other substances.   

To the Fueling Station
From the refinery the gasoline or diesel 
is transported to gas or other fueling  
stations. Once pumped into the gas tank, 
the gasoline (or diesel) burns to move 
parts of the engine to power the vehicle.  
A majority of the vehicles on the road at 
the present time have internal combus-
tion engines. These engines have been 
around for more than a century. Vehicles 
with internal combustion engines emit 
a high level of pollutants and carbon  
dioxide (CO2) and other greenhouse  
gases (GHGs) into the atmosphere. 

Environmental Impacts
There are impacts from the pumping of the oil to the  
processing at a refinery. There are environmental impacts  
as a truck moves the fuel to a local gas station. Along this  
journey there are CO2 and other greenhouse gases emitted 
into the atmosphere that contribute to global climate change.

Whenever we use energy generated 
from fossil fuels, greenhouse gases 
are generated. Powering a computer, 
lighting or heating a classroom, or 
fueling a delivery truck all generate 
greenhouse gases that contribute to 
global climate change. 

Power Point!
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Fueling the Discussion
Directions:   
1.  Work in small groups to discuss what five or 

more things you discovered from reading  
Fueling Our Journeys.

a. _________________________________

b. _________________________________

c. _________________________________

d. _________________________________

e. _________________________________

2.  Select a topic from the road to the right  
and prepare a report for the entire  
class. Use charts, diagrams,  
or other visuals to liven  
your presentation.

BONUS: Research three 
renewable energy resources 
that are being used to  
generate electricity in  
California.

How fossils 
became fuels

The workings of an 
internal combustion 
engine

Countries exporting 
petroleum to the 
United States

What energy sources 
are renewable 
and which are 
nonrenewable
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Clean Air—Who Needs It? 
You and every living creature needs air to breathe to stay  
alive. The quality of the air we breathe is important to our 
health. No one wants to breathe air that is dirty or polluted. 
However, vehicles on the road using gasoline and diesel are 
releasing many pollutants into the air. The exhaust you often 
see coming from vehicles consists of fumes or gases that 
pollute the air.

Smog
Smog is made up of a lot of pollutants. These pollutants come 
from a number of sources, including cars and other vehicles 
that run on fuels like gasoline. Smog can be harmful to health, 
and in some cities smog alerts or bad air days are announced 
on the television and radio. When there are high levels of 
smog, people can have trouble breathing. Other people com-
plain of sore throats and eyes that itch. On bad air days when 
the smog is heavy, schools often keep students inside all day.  

In Our State
In California, all vehicles manufactured beginning in 2009 have 
an Environmental Performance rating. The vehicles are rated 
on both a smog and a global warming score. To learn more 
about pollutants and cleaner and more-efficient vehicle 
technologies, go to www.DriveClean.ca.gov. 

Air Quality and  
Pollutants      

How is your air? Visit www.airnow.gov  
and put in the zip code of your school 
to get real-time local air quality 
conditions. Play Smog City 2, an 
interactive game. www.smogcity2.org

Power Point!
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Directions: Review and use the information on the Environmental 
Performance sticker to answer the following questions:

1. What is a smog score?________________________________

_____________________________________________________

2. What is a global warming score?________________________

____________________________________________________

3.  What are three or more reasons a buyer of a new vehicle 
would want a high Environmental Performance score?  

____________________________________________________

____________________________________________________

____________________________________________________

Bonus: Visit www.driveclean.ca.gov and research the Environmental 
Performance score for two or more cars. Remember, the scoring began 
in California only with vehicles manufactured since 2009. 

Smog 
pollutants

include non-methane 
organic gases 

(NMOG), oxides of 
nitrogen (NOx), 

and hydrocarbons 
(HC).

Global 
warming 

pollutants include 
nitrous oxide (N2O), 

methane (CH4), 
A/C refrigerant, and 

carbon dioxide 
(CO2).

The higher 
the score, 

the cleaner the 
vehicle.

10 is the best 
possible.

Scales 
compare 

emissions 
between 

all vehicle 
classes.

Smog score is 
based on smog-

forming emissions 
from vehicle 
operation.

Global 
warming score 

is based on green-
house 

gas emissions from ve-
hicle operation and fuel 

production.

Global 
warming 

score is based on 
greenhouse 

gas emissions from 
vehicle operation 

and fuel 
production.
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A greenhouse is a place with many glass windows where plants 
are grown. The glass windows allow the sunlight to travel inside 
and warm the plants. The plants release heat, which stays  
inside, making the temperature rise. 

The heat is said to be “trapped” inside the greenhouse.

What does the car below illustrate about the  
greenhouse effect?
This parked car has all the windows closed. The sun is beating 
down on the windows. This energy (heat) from the sun is being 
trapped inside the car, making the temperature rise.

Directions: 
1.  Visit www.epa.gov/climatechange/kids/index.html to learn 

more about the greenhouse effect.    
2.  Describe how a parked car with its windows all closed on a 

sunny day illustrates the greenhouse effect. 

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

The Greenhouse Effect

Power Point!
Greenhouse Effect
“The effect produced when greenhouse gases trap solar  
radiation in the Earth’s atmosphere and warm the planet. This 
process occurs naturally and has kept the Earth’s temperature 
about 60 degrees Fahrenheit warmer than it would be without 
it. Current life on Earth could not continue without the green-
house effect.” www.energystar.gov/index.cfm?c=kids.kids_index



9

Materials Needed 
• Two glass jars of the same size
• Four cups of cold water 
• 10 ice cubes  
• Two thermometers
•  One clear, sealable plastic bag 

Directions for the Experiment
1.  Pour two cups (16 ounces) of cold water  

into each jar. 
(Use the ice cubes to chill the water.)

2. Place one jar into the plastic bag.
3.  Place both jars in the sun for one hour  

or more.
               4.  Measure and record the temperatures 

in both jars.   
(Use a different thermometer  
for each jar.)

The Earth and Its Atmosphere Experiment

5. Record your findings:   

___________________________________________

___________________________________________

___________________________________________

6.  How did this experiment help you understand more 
about the greenhouse effect?

___________________________________________

___________________________________________

___________________________________________

Imagine a giant greenhouse made up of the Earth and its atmosphere. 
Like the glass windows of the greenhouse, the atmosphere lets in the 
sunshine to heat the Earth.

The heat that radiates from the Earth is trapped by the atmosphere. 
This is called the greenhouse effect. Gases that trap heat in the 
atmosphere are called greenhouse gases. They include carbon 
dioxide (CO2), methane (CH4), and nitrous oxide (N2O).

Earth would be much too cold for humans to live on without the  
greenhouse effect.

The experiment should 
be conducted only with your 

teacher or another adult.
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Sources of Greenhouse Gas Emissions 
Greenhouse gas (GHG) emissions come from many everyday 
things you do. When you charge your cellphone, watch TV, play 
a video game, or take a shower, you are sending GHGs into the 
atmosphere.

Power plants, airplanes, and factories release GHGs, as do 
almost all the vehicles that move people and products. Even 
the production, processing, and delivery of fossil fuels to 
consumers creates additional amounts of GHGs. 
   

Interpreting a Pie Chart
Directions: Review the pie chart on this page. Complete the 
sentences below by using the data from the chart.

1.   The data on this pie chart is divided into _________ sections.  

The combined sections (or slices) will add up to _________%.

2.  Electricity production accounts for __________% of all the 
greenhouse gas emissions.  

3.  The second-largest contributor to greenhouse gas  
emissions is _______________.  

This sector contributes _________% of all the  
greenhouse gas emissions. 

Where Do They All  
Come From? 

Greenhouse Gas Emissions in the United States

7%
Agriculture

12%
Homes and  
Businesses 

20%
Industries 

1%
Other 

27% 
Transportation

33%
Electricity
Production

Source: U.S. Environmental Protection Agency

Cars, trucks, and vehicles use an estimated one-third of 
all the energy used in the United States. All these vehicles 
also produce about one-third of greenhouse gas emissions 
in the United States. www.epa.gov/climatechange/kids/
solutions/technologies/vehicles.html

Power Point!
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Energy Fuels Our Transportation
Did you know that cars, motorcycles, and light and other  
trucks use a very large percentage of all energy used for  
transportation?

Interpreting a Pie Chart 
Directions: Review the pie chart on this page. The chart 
provides data on the percentage of energy used in the United 
States by type of transportation. Use the data to complete the 
sentences.

1.  Buses and trains use ______________% of all the energy 
used for transportation.

2.  In the United States, ________% of all the energy used for 
transportation is used for aircraft. 

3.  The data indicates that cars, motorcycles, and all types of 
trucks use ____________% of the energy used for  
transportation. 

7%
Agriculture

Energy Used by Type of Transportation

3%
Other

9%
Aircraft

3%
Trains and 
Buses

5%
Boats and 
Ships

59%
Light Trucks, 
Cars, and 
Motorcycles  

3% 
Military

18%
Other Trucks

Source: U.S. Energy Information Administration
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Learning More 
Your teacher will assign you to work in small groups to  
research one of the topics listed on the next page. 

Begin your research by visiting the EPA Student’s Guide to 
Global Climate Change at www.epa.gov/climatechange/kids.
List below the other websites and resources you used.

___________________________________________________

___________________________________________________

___________________________________________________

Making Global Connections 
Whether you are traveling in a family car, a school bus, or an 
airplane, they all need fuel to make them move. Most fuels used 
for transportation pollute the air and emit greenhouse gases 
(GHGs) into the atmosphere. These greenhouse gases trap heat in 
the atmosphere like a parked car with the windows all closed on 
a sunny day. These heat-trapping gases are making the Earth 
warmer.    

Greenhouse Gases
Carbon dioxide (CO2) is the greenhouse gas that you often hear or 
read about the most. This is the major GHG that people are respon-
sible for emitting into the atmosphere. Carbon dioxide (CO2) and 
other greenhouse gases are affecting global climate change. 

Climate Change and Global Warming
The Environmental Protection Agency (EPA) defines climate  
change and global warming as follows: 

    Climate Change  
Climate change refers to any significant change in measures of  
climate (such as temperature, precipitation, or wind) lasting for  
an extended period (decades or longer).  

    Global Warming  
Global warming is an average increase in the temperature of the  
atmosphere near the Earth’s surface and in the troposphere, which  
can contribute to changes in global climate patterns. Global warming  
can occur from a variety of causes, both natural and human induced.  
In common usage, “global warming” often refers to the warming that  
can occur as a result of increased emissions of greenhouse gases  
from human activities.

    Both definitions can be found at: www.epa.gov/climatechange/basicinfo.html



Learning More
Climate vs. Weather

What is the Difference?
Causes of 

Global Warming 
The Signs of 

Climate Change 

The Impacts on Animals
of Rising Temperatures

What a Kid Can Do about 
Global Warming

Your Own Related Topic. 
What is the Topic?   

13
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Thinking Outside the Car 
In ancient times, people would travel from one place to another by 
walking, riding an animal, or even swimming. This travel was fueled 
by what could be called human power. Today, we can still have our 
human-powered transportation, but we now have many other choices 
to get us from one place to another. However, most travel in the 
United States today is by private vehicles. Most of these vehicles burn 
petroleum fuels in internal combustion engines that pollute the air.   

For Cleaner Air 
Walking and cycling use our own energy to fuel the travel. 
This type of travel does not pollute the air or put greenhouse 
gas emissions into the atmosphere.   

Public Transport and Other Options 
Taking a bus or train with many passengers aboard uses less energy 
and pollutes less than a private vehicle with just a few passengers. 
Another energy-saving option is to form carpools or vanpools for 
commuting to work, school, and sporting events. Combining car trips 
and doing several errands in a single trip can also save time and fuel 
and help keep the air clean. This is called trip chaining.
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Give the car a break.  
Cars get a break when people walk, bike, share rides, or use 
public transportation. Leaving a car at home just two days a 
week reduces greenhouse gas emissions by an average of 
1,600 lb. per year.
Source: EPA

Power Point!

Write Your Own Clean Air Campaign
Have you seen billboards (large outdoor signs) 
along the road with messages about 
not littering, saving water, or adopting a pet? 
These are “public service” advertisements. 

Public service advertisements often use 
slogans to get their message to people. 
For example, “Walk and burn calories—
NOT gasoline!”

Promote it!
Show your creativity by inventing a slogan 
to promote public transportation. Make an 
environmental connection to cleaner air.

If you need help in creating your slogan, you 
can research other environmental campaigns 
on the Internet. Then make your own mini-
billboard and present it to the class.
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Motor vehicles powered by alternative fuels are on the road 
today. Many more are in the design or manufacturing stages. 

Unlike gasoline or diesel fuel, an alternative fuel (AF) comes 
from a source other than petroleum. Typical alternative fuels 
include electricity, natural gas, ethanol, biodiesel, and hydro-
gen. An alternative fuel vehicle (AFV) uses an alternative fuel 
entirely by itself or in combination with gasoline. 
 

Cleaner and Greener Vehicles 
AFVs are “greener” because they “drive cleaner” and are  
more fuel efficient and less polluting than vehicles using  
only gasoline or diesel fuel.

Keeping Up with the Latest 
As you journey ahead in this study, you will learn about 
alternative fuels, alternative fuel vehicles, and new vehicle 
technologies. You will contribute to this journey through your 
research into ongoing developments in the field of AF 
technology.

ElEctric Natural 
Gas

HydroGEN
BiodiEsEl
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Words for New Wheels
If you use a cellphone to text message (txt msg), you are 
without a doubt using a number of acronyms to communicate.

On the following pages and in your research, you will learn a 
number of acronyms related to vehicle technologies. You will 
discover the difference between a PHEV, an HEV, and a ZEV. 
You will also be able to discuss the pros and cons of using 
electricity, natural gas, and biodiesel fuels and how to 
determine a vehicle’s energy efficiency. You will also be 
able to explain the importance of MPG and its equivalent 
measurement for an EV. 
 

 

Wheel Works
Select Your Project:
Your teacher will organize the class into small groups.  
Each group will be responsible for one of the Wheel Works 
projects on this page. Each group will also report back to  
the rest of the class.

Create a large Word Wall containing the 
definitions of all the acronyms used in this 
study.

Create a bulletin board that features photos of 
alternative fuel vehicles and hybrid vehicles.   

Research and use print and visual media to 
explain how a fuel cell works.

Research and identify on a map the locations  
of ten or more electric vehicle charging  
stations in California. Determine the location of 
the charging station closest to your school.  

Plan a virtual field trip for your class to learn 
about either the history of the automobile
or the future of motor vehicles. 
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Electric Vehicles
Turning the Wheels of an All-Electric Vehicle (EV)
All-electric vehicles (EVs) are powered by electricity stored in 
rechargeable battery packs. Instead of a gasoline-powered 
internal combustion engine, the EV has an electric motor which  
can be described as a tightly wrapped coil of wires. Electricity 
runs through the coil and the coil spins. The spinning coil is 
attached to the central shaft of the axle and that turns the 
wheel.

No Gas Tanks 
All-electric vehicles do not need gas tanks. Batteries on 
board keep them moving. Plugging the car into an electric 
power source recharges these batteries. 

Energy Efficient    
The electric motor converts 75 percent of the battery’s chemical 
energy to power the vehicle. (A typical vehicle with an internal 
combustion engine converts only about 20 percent of the energy 
stored in the gasoline to power the vehicle).

Pros and Cons of EVs
In your research and class discussions you will discover the 
environmental benefits of electric vehicles. You will also learn 
about the technical challenges (e.g., battery life and driving 
range) that remain before electric vehicles become as 
common as those powered by gasoline engines.  

The Hybrid Electric Vehicle (HEV)
Hybrid electric vehicles (HEVs) are different from all-electric 
vehicles (EV). An HEV has a small gasoline engine in addition to 
an electric motor and battery pack.      

In an HEV, the battery that powers the electric motor does 
not have to be recharged by plugging it into a power source. 
Instead, the gasoline engine recharges the batteries whenever 
a charge is needed.

Less Fuel and Fewer Pollutants
Hybrid electric vehicles use less gasoline than conventional 
gasoline-powered vehicles. An HEV also drives cleaner and 
emits fewer pollutants than gasoline-powered cars.



Vehicles Pros Cons

Electric Vehicle
EV

Hybrid Electric
Vehicle

HEV

Plug-In Hybrid 
Electric Vehicle

PHEV
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The Plug-In Hybrid Electric Vehicle (PHEV)
Another vehicle technology term to know is Plug-In Hybrid  
Electric Vehicle (PHEV). A PHEV is similar to an HEV in that  
both have a gasoline engine and an electric motor. Unlike a  
“conventional” hybrid, however, the PHEV has a large battery 
pack that can be recharged by connecting to electric outlets 
found in most homes. These cars use less gasoline—and can 
travel longer distances—than other hybrids on electric power 
alone.

Directions: Complete the following chart by listing the pros and 
cons of the vehicles. Your teacher will suggest websites and 
other resources for this task. 



20

Natural Gas Vehicles
The Natural Gas Vehicle 
Natural gas vehicles (NGVs) use non-toxic natural gas as fuel. 
Most natural gas vehicles use compressed natural gas (CNG). 
Natural gas is also available in a liquefied form. 

Natural gas is used in standard internal combustion engines 
but produces fewer harmful emissions than gasoline or diesel 
fuel. Natural gas use is not considered to cause major harm to 
the natural environment. 

Other Uses for Natural Gas
This same natural gas that is used as an alternative fuel to 
power motor vehicles has many other uses. Your home might 
use natural gas to power the water heater and appliances.  
Your school cafeteria may have a gas stove for preparing hot 
lunches. The heat in your classroom might be coming from a 
large furnace that is fueled by natural gas. 

 

Learn more about natural gas vehicles 
and other alternative fuel vehicles. 
Visit the Department of Energy Alternative 
Fuels Data Center website at 
www.afdc.energy.gov

Power Point!
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What are the pros and cons of using 
natural gas as a vehicle fuel?  Pros Cons
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Hydrogen Vehicles 
Hydrogen Fuel Cells  
Fuel cells make a vehicle move by producing electric power 
from hydrogen through a chemical reaction. A fuel cell is a 
device that converts hydrogen to electricity. 

To view an animation of how a hydrogen fuel cell works, go to: 
http://www1.eere.energy.gov/hydrogenandfuelcells/fuelcell_
animation.html.

Water Out

Hydrogen In
Oxygen In

Energy Out

The Hydrogen Fueled Vehicle
Another type of AFV is the Hydrogen Fueled Vehicle, which 
relies on the element hydrogen (H) for its power. These vehicles 
are clean burning; they emit only water and heat from their 
tailpipes. They do not pollute the air or emit greenhouse gases 
that contribute to global climate change. Hydrogen is the most 
abundant element on Earth. Hydrogen exists in water (H20) and 
in the air you breathe. However, to be turned into a gas, it must 
be separated from other elements. This can be accomplished 
from water, biomass, fossil fuels, or even from algae.
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Hydrogen Vehicles 
Work to Be Done
The future of hydrogen-powered vehicles is to be determined. 
High fuels cell costs and technical challenges need to be 
addressed. Today, much of the research on hydrogen- 
powered vehicles continues on what could be 
the ultimate ZEV (Zero Emission Vehicle).

Directions: For this activity, visit the
Department of Energy website at   
www.eia.gov/kids/energy.cfm?page=hydrogen  
and answer the following questions:

1.   How much hydrogen is produced in the United States  
each year?  

____________________________________________________

____________________________________________________

2. What is NASA and how have they been using hydrogen?

____________________________________________________

____________________________________________________

____________________________________________________

3.   What kinds of vehicles are currently powered by hydrogen 
fuel cells?

____________________________________________________

____________________________________________________

____________________________________________________

4.  Where would you research to find out more about the subject 
of hydrogen fuel cells?   

____________________________________________________

____________________________________________________

____________________________________________________
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Biodiesel Fuel 
A renewable fuel called biodiesel is in use today in many 
conventional diesel-powered buses, cars, trucks, and
farm tractors.

Biodiesel is a renewable resource that comes primarily from 
soybeans, but can also be made from other vegetable oils or 
animal fats—even recycled cooking oil from restaurants. 

B100 or a Blend
Biodiesel can be used as a “pure fuel” or (more commonly)  
blended with petroleum diesel fuel. Fuel that is 100 percent 
biodiesel is called B100. The most common blend is B20— 
20 percent biodiesel and 80 percent regular diesel fuel.

Less Pollution
Because biodiesel is not petroleum based like gasoline or 
diesel fuels, it has fewer pollution-forming emissions than  
gasoline or diesel.

Moving People and Products
In the United States, biodiesel is used for many city buses
and school buses. Trucks, tractors, and fleets of vehicles
owned by businesses and government agencies are also
fueled by biodiesel. Visitors to Yosemite will travel through
this national park in vehicles powered by biodiesel.

Biodiesel Vehicles



25

What are the pros and cons 
of biodiesel fuels? Pros Cons

Directions: 
1.  Learn more about biodiesel at the following websites and 

others your teacher will suggest. 

 www.afdc.energy.gov 
 www.biodiesel.org/
              www.fueleconomy.gov/feg/biodiesel.shtml

 2.  Write what you consider the pros and cons of biodiesel fuel 
on the chart.

 3.  BONUS: Research the use of biodiesel-fueled vehicles in 
your own community. As part of your research, determine if 
local school buses or city vehicles are fueled by biodiesel.   
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Ethanol Vehicles
Ethanol 
Ethanol is a renewable fuel that is widely used today to power 
traditional gasoline-powered motor vehicles. Most ethanol is 
made by fermenting corn or grains. Fermentation is a chemical 
process that breaks down organic materials. First, the starch 
from the grain is mixed with water. Next, the sugar is treated 
with heat and enzymes such as yeast.

Ethanol can also be made from wood wastes and some grasses.

History of Ethanol
Ethanol has been around for a long time. When the internal 
combustion engine was first designed in 1872, ethanol was 
the fuel of choice. Henry Ford ran his first vehicle on pure           

ethanol in 1896. Twelve years later he introduced the historic 
and groundbreaking Model T Ford—a flexible fueled car that 
could run on ethanol, gasoline, or a combination of the two.

Fuel the Mind
Directions:   
1.  Work in small groups to research and learn more about  

ethanol fuel.
2. Use a KWL chart to organize your work.
3.  List the websites and other resources you used  

for your research. 

What is E85
E85 is a fuel that is 85 percent ethanol
and 15 percent gasoline. Flexible fuel
vehicles are designed to run on gasoline
or a blend of up to 85 percent ethanol.

Power Point!
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K
W
L

What I KNOW

What I WANT 
to Know

What I Have 
LEARNED
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Throughout the centuries,  
inventors, scientists, writers, 
and other thinkers have imagined 
things that were, at the time, beyond 
possibility. Leonardo da Vinci, a 
painter, sculptor, musician, and 
scientist, lived during the 15th and 
16th centuries. He imagined and 

drafted plans for diving bells, helicopters, flying machines,  
and many other devices. None of these were produced until  
400 years after his death.       

Jules Verne (1828–1905) wrote about 
imaginary worlds filled with amazing  
inventions. He imagined underwater, air,  
and space travel. At the time, the technology 
did not exist to build his inventions. Science 
fiction books and movies also create an 
imaginary world filled with devices and  
machines that have not yet been developed. 

Inventors and Innovations
Inventions usually begin with an idea of one person or a team of 
people. Inventions can bring about totally new devices or products 
or sometimes improve on earlier inventions. Thomas Edison, an 
inventor with 1,093 patents, created numerous new products but 
also improved on the telephone created by Alexander Graham 
Bell. Edison also designed and improved the light bulb. 

The Power of the 
Imagination      

Revolutionary Inventions
Inventions help people do things they could not do before. The 
airplane allowed people to fly. The tractor helped farmers work 
more efficiently than plowing by hand or with a horse. Some  
inventions are called revolutionary because they have such a 
huge impact on the way people live and work. The steam engine, 
the telephone, and the semiconductor chip are examples of 
revolutionary inventions. 

Technological Change
Transportation developments like high-speed trains and jet 
planes over the last century have allowed people to travel very 
great distances in short periods of time. Technology has given 
the United States one of the largest transportation systems 
in the world. Unfortunately, our transportation system is also 
responsible for one-third of our nation’s greenhouse gas (GHG) 
emissions.

Fuel Efficiency
Today many scientists, engineers, and inventors are at work 
developing more fuel-efficient and cleaner-fueled ways to travel.  
This will mean fewer pollutants and a decrease in emissions of 
carbon dioxide (CO2) and other greenhouse gases that 
contribute to global climate change. 

Cleaner Transportation   
Finding ways to help people and products travel in “cleaner and 
greener” vehicles will require both imagination and innovation. 
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Imagineering
The two words imagination and engineering can be blended to 
become Imagineering. 

Directions:     
1. Form an Imagineering team with others in your class.  

2.  Select topics that relate to cleaner and less-polluting  
transportation choices for the future.  

3. Set times for your Imagineering team to meet and work together.

4.  Share your ideas by reporting to the whole class.  
Your teacher will give you more details.

Sometimes the imagination 
is far ahead of the technology 
to make it happen.

Power Point!
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Students all around the United States and in many other 
countries are conducting environmental projects in their 
schools. Energy patrols, recycling campaigns, water 
monitoring, tree planting, green teams, and paperless 
school days are just a few of these activities. These projects 
save energy and conserve natural resources. 

Getting to and from School
Students also plan and conduct transportation projects. 
These projects usually begin with a survey to determine 
just how students and their teachers all get to school. 
The purpose of transportation projects is to reduce fuel 
consumption, conserve natural resources, improve air 
quality, and decrease the amount of pollutants in the 
atmosphere. Many projects also provide physical activity 
for students who walk or bike safely to school.

Actions for the 
Environment

Power Point!
Transportation projects that reduce the use of cars and other vehicles are energy-
saving actions for the environment. When vehicles are driven less, the amount of 
fuel needed is reduced, and there is cleaner air. Turning off lights and computers when 
not in use also helps. These school actions save energy, conserve natural resources, 
and decrease greenhouse gas emissions which contribute to global climate change.

City, Rural, or Small Town
Each school setting is different. Your school might be in a rural 
farming area with no public transportation or in a big city with 
lots of bus routes. No matter the location of your school, there 
are transportation projects your class can explore.



31

Cleaner 
Transportation 
Projects 

No-Idling Zone

Walking School Bus

Bike Safely to School

Walking Field Trips 

Safe Routes to School 

Choose to Ride Public TransportationCarpool to School

1.   Work in small groups to review and  
research the activities listed on this page. 
Your teacher may suggest websites for 
this research.

2.  Prepare a report on your findings.  
Be ready to discuss the pros and cons  
of each project.

3.   Develop a list of tasks for the project or 
projects your class has chosen. 
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Green Is a Color
The word green can often mean much more. Your school might 
have a green team that does recycling and patrols where energy 
is being wasted. Automobile companies speak about “greening” 
the fleet of new cars. There are articles online and in print about 
the green economy, green buildings, green products, and green 
conferences. 

Green Jobs and Careers 
There are a number of jobs and careers that are called green. 
These are jobs that produce products or services that can benefit 
the environment and/or conserve natural resources. There are 
also green jobs where the work is done in a way that uses less 
energy and has fewer impacts on the environment.

Directions: Look at the four positions available on the Green Jobs 
Board. What makes these jobs “green”?

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________ 

_________________________________________________

Think Green!  
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Green Jobs Board

Write a description of a green job that would interest you.

___________________________________________________________________________________________________

___________________________________________________________________________________________________

___________________________________________________________________________________________________

___________________________________________________________________________________________________

POSITION AVAILABLE:
Installer for Electric 

Vehicle (EV) Charging 
Station

POSITION AVAILABLE:
Energy Auditor for 

School District

POSITION AVAILABLE:
Wind Power 
Technician

POSITION AVAILABLE:
Manager for E-

(Electronic) Waste
Recycling Facility
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These websites can help you learn more about transportation, 
energy, clean air, and the environment. Some sites are about 
alternative fuel vehicles and others have actions you can take to 
save energy and conserve natural resources. Your teacher will 
provide other websites and resources for this activity.

www.afdc.energy.gov
www.arb.ca.gov/knowzone/knowzone.htm
www.driveclean.ca.gov
www.eia.doe.gov/kids
www.energyquest.ca.gov/transportation/fuelcells.html
www.epa.gov/climatechange/kids
www.fueleconomy.gov

Take the Internet Highway: 

Making More Connections

My Topic
Select a topic about transportation and the environment. Write 
down what you would like to know about the topic. After you find 
out, show what you have learned about the topic and the 
resources you used. Share your information with your class.

Examples of topics that relate to your study in this activity book 
are:
 • How air pollution affects the health of people
 • Alternative fuel vehicles available now 
 •  What makes a vehicle a hybrid
 •  Future cars that are under development
 • How electric vehicle charging stations work

Remember, Websites Can Change!
Websites are continually updated and redesigned. 
Some addresses listed in this workbook may have 
changed. If you find that an address no longer 
works, use a search engine such as Google or 
Yahoo! and type in key words or 
phrases you want to research.
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1. My Topic _______________________________________

I want to know the following about my topic:

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

2. What I learned from my research.

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

3.  The websites, books, or other resources I used for my  
research. 

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

4.  Make a display on what you learned about your topic or  
post the information on the class website.
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Crossword Puzzle 
ACROSS
4     Carbon dioxide (CO2) is a __________ gas that contributes to 

global climate change.
7   A vehicle that uses more than one source of power to move. 
8    Alternative vehicle fuels are fuels not made from ________.
11  Walking is a ____ emission way to get from one place to 

another.
12  The United States _________ over 50 percent of the oil it 

uses.
13  A two-wheeled vehicle with pedals that provides a zero  

emission ride. 
18  Using ______ transportation is an important way that people 

can drive less and have cleaner air.
19 An NGV is fueled by _______  _______. (2 words)
20  _______ more instead of driving is a way that everyone can 

help reduce air pollution.

DOWN
1    Oil is a ______________ energy source.
2    A way to use a car less by combining errands and  

destinations. (2 words)
3    Diesel and________ are petroleum-based fuels. 
5   An EV is fueled only by __________.
6     A form of air pollution that is sometimes visible as a  

brownish-yellow haze.
9     Energy ___________ means using less energy to do the 

same amount of work.
10   Fuels that were formed from the remains of plants and  

animals that lived over 70 million years ago. (two words)
14   An arrangement where several people travel together  

in one vehicle.
15 Another name for petroleum. 
16 A no __________ zone saves energy and keeps air cleaner.
17 Solar and ______ are renewable energy resources.
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alternative fuel (AF) – A fuel  
taken from a resource other than 
petroleum. An AF produces less  
pollution than gasoline or diesel fuel.  

alternative fuel vehicle (AFV) – A motor vehicle that  
uses an alternative fuel only or a combination of AF  
and gasoline or diesel fuel. 

atmosphere – The whole mass of air surrounding the 
Earth.
 
battery – A device that stores energy and produces an 
electric current. 

biodiesel – Transportation fuel for use in diesel engines 
that is made from plant oils or animal fats.
 
biomass – Organic materials such as agricultural crops, 
plants, garbage, or wood that can be used for production 
of energy.
 
carbon dioxide (CO2) – See greenhouse gas.  

carpool – A plan where two or more people travel to and 
from work, school, or other activities together, in one 
automobile.

charging station – A place 
where electric vehicles have 
their batteries charged. 

chemical energy – Energy that 
is stored in a substance that is 
is released during a chemical 
reaction. Chemical energy, for 
example, stored in batteries, 
can be changed into electrical 
energy.

climate – The average weather in a place over a long 
period of time.

Key Words 
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climate change – Refers to any significant change in 
measures of climate (such as temperature, precipitation, 
wind) lasting for an extended period of time (decades or 
more). 

conservation – The management, protection, and wise 
use of natural resources. 

diesel fuel – A petroleum-based fuel used in diesel 
engines.

electricity – A form of energy that is used for lighting, 
heating, and running forms of transportation.

electric vehicle (EV) – Any motor vehicle that is 
powered by electricity. All-electric vehicles, hybrid 
electric vehicles, and plug-in hybrid electric vehicles.

emission – A discharge or release of pollutants into 
the air, such as from a power plant, smokestack, or 
automobile engine.

energy efficiency – The use of energy without waste. 
Energy efficiency refers to work done using the smallest 
amount of energy needed. 

environment – Something that surrounds: surroundings. 
The natural environment includes land, air, water, and 
other features of nature.

ethanol – A carbon-based liquid 
fuel that can be used as an  
alternative fuel in vehicles. 

flexible fuel vehicle (FFV) –  
A vehicle that can operate on 
gasoline or blends of gasoline 
and ethanol. 

fossil fuels – Fuels formed from the remains of plants 
and animals that lived over 70 million years ago. Coal, 
oil, and natural gas are fossil fuels.

fuel cell – A unit that converts a gaseous fuel, such as 
hydrogen or methanol, directly into electricity. 

gasoline – A volatile, 
flammable liquid made 
from a refined form of crude 
oil. Gasoline is currently the 
most common fuel used in 
vehicles.  

generator – A device used to convert mechanical energy 
to electrical energy.
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global warming – Global warming is an average increase in 
the temperature of the atmosphere near the Earth’s surface 
and in the troposphere, which can contribute to changes in 
global climate patterns. Global warming can occur from a 
variety of causes, both natural and human induced. In 
common usage, “global warming” often refers to the 
warming that can occur as a result of increased emissions 
of greenhouse gases from human activities.

green – A color. Green can also be used to mean a 
person or process that helps protect or is “friendly” to 
the environment.

greenhouse effect – The effect produced when 
greenhouse gases trap solar radiation in the Earth’s 
atmosphere and warm the planet. This process occurs 
naturally and has kept the Earth’s temperature about 
60 degrees Fahrenheit warmer than it would be without 
it. Current life on Earth could not continue without the 
greenhouse effect. 
www.energystar.gov/index.cfm?c=kids.kids_index

greenhouse gas (GHG) – A gas, such as carbon dioxide 
(CO2) or methane, that traps the heat of the sun in the 
Earth’s atmosphere.

green jobs – Careers or jobs that focus on protecting the 
environment and conserving natural resources. 

hybrid electric vehicles – A vehicle that has both an 
electric motor and a small internal combustion engine. 

idling – When an engine is running 
but the vehicle is stopped. Idling 
gets zero miles per gallon.

import – To bring a product from a 
foreign country.

internal combustion engine – A device in which the fuel 
is ignited and burned within a combustion chamber, 
producing mechanical energy. 

natural gas – An air-like substance found in the Earth 
that can be burned for heat or fuel.

natural gas vehicle (NGV) – A vehicle that is fueled by 
natural gas. 

nonrenewable energy – A resource such as coal or oil 
that cannot easily be replenished. They were formed over 
millions of years ago.

oil – See petroleum.

particulate matter – See smog.
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solar energy – Energy which comes 
directly from the sun. 

substation – A place where 
the amount of electricity 
flowing through a transmission 
line is reduced.  

transformer – A device to change the voltage of 
an electric current.    

transit – Buses, trains, and 
subways used by the public. Also 
referred to as public transit or 
public transportation.  

transmission line – Wires used to carry electricity from a 
power plant to a substation where the voltage is reduced. 

trip chaining – Combining car trips by doing a number of 
errands on a single trip. 

vanpool – A vehicle used on a regular basis to carry a 
group of people to a certain destination, such as an office 
or college campus. See carpool.     

voltage – A measure of how hard electricity is being 
pushed through a conductor such as a transmission line. 
 

petroleum – A natural, 
thick, flammable liquid made 
of the remains of plants and 
animals that lived over 
70 million years ago.

pollution – Impurities in air, water, 
and land that create an unclean 
environment.
 
propane – A heavy flammable gas composed of 
petroleum and natural gas.
  
range (As used in this study) – The distance an electric 
vehicle can travel before the batteries need to be 
recharged.
 
renewable energy – An energy source such as solar or 
wind that can be restored by nature after it is used. 

ridesharing – An alternative to traveling alone such as 
carpooling, vanpooling, or using public transit.

smog – A form of air pollution visible in the air as a 
brownish-yellow haze. Smog is caused by a buildup of 
either ground-level ozone or tiny particles of soot known 
as particulate matter (PM). Smog can form almost 
anywhere large amounts of air pollution are released.
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weather – What is happening in the atmosphere right now 
and in a given place.     

zero emission vehicle (ZEV) – A motor vehicle that emits no 
pollution from its tailpipe.
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Use this page for notes on 
your “journey” through this book.
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A Commitment to 
Environmental Excellence
Pacific Gas & Electric Company (PG&E) 
delivers safe, reliable, and environmentally 
responsible electricity and natural gas to 
approximately 40 percent of Californians. 
At PG&E, we are committed to being an 
environmental leader and demonstrating 
this through our actions. We pledge to think 
creatively, work cooperatively, and be 
results-oriented in our environmental 
stewardship efforts. To learn more about 
PG&E’s environmental commitment, visit 
www.pge.com/environment.

Reflecting PG&E’s environmental 
commitment, these materials provide 
students with information about energy 
efficiency and environmental actions they 
can take to keep the air cleaner and reduce 
greenhouse gas emissions that contribute to 
global climate change.
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