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             Why study about water, energy, 
            and the environment? 
Turn the faucet and out comes water. Flip the switch and there is light. 
We all need water and energy for our daily lives, but we do not usually 
think about where they come from. We never even imagine the long 
journey this water has taken to be there at the turn of a faucet. Nor do 
we ask where that electrical energy (electricity) comes from that powers 
our chargers and computers and heats our food. Water and the sources 
of our energy are both limited natural resources that are closely linked 
together. 

Connections Between Our Water and Energy Use
The water to wash our hands at lunch or to shower tonight has traveled 
a very long way. Water, once down the drain, has to travel to where it will 
be treated, purified, and returned back to where it will be used again. 
The treatment and travels of water take a great deal of energy. The  
process of producing electricity in the United States uses many millions 
of gallons of water each day. There is a very close connection, or nexus, 
between water and energy, as you will discover in this study. 

Making Choices for the Environment
This Water, Energy, and the Environment unit is only an introduction  
to some big topics you will study and learn more about in the future. 
However, there are choices you can make right now to conserve water 
and energy and to protect the environment. Simple actions like not  
letting water run when brushing teeth or washing hands conserves both 
water and energy. You can also make it a habit to take shorter showers 
and report the leaking faucets you see at home and school.  

Why?
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There are some things so big or so familiar that most of the 
time we do not really see them. Have you recently looked at 
a cloud floating above or a star in the night sky? Like clouds, 
the oceans, rivers, and lakes are big, familiar things too. What 
they have in common is that they are composed of water. 
Water exists almost everywhere. It makes up the great oceans 
and seas, as well as smaller “bodies of water” like lakes, 
ponds, and creeks. Water is in puddles when it rains and water 
is deep in the ground beneath us. Water is in our bodies too! 
The human body contains up to 60 percent water. 

Staying Alive
We drink water, wash with it, and cook with it every day. 
Sometimes we swim in it or travel over it. Water grows the 
food we eat. Humans, animals, and plants all depend on 
water to grow and stay alive.  

Water is also needed at power plants in the production of  
energy used to power our homes and school. The production 
of electricity uses about 40 percent of the freshwater used in 
the United States. Energy is also needed to treat, clean, and 
move water to where it is needed.    

Imagine just how far water has traveled to reach you. Energy 
has helped move that water to where it is needed after it has 
been treated and is clean. 

Water-Water-Water 

Directions:  
• Read Water-Water-Water.
•  List on the chart the water you use at home and the water  

being used in your community.
•  List in the last column how water is needed to produce things 

you use.

BOnUs: Write a paragraph on why when water is wasted,  
energy is also wasted.

works

 The frog does not 
drink up the pond in 

which he lives.

A Native American  
proverb
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Water 
I use 
at home.

Water 
being used 
in my
community.

Water 
that is needed 
to produce 
things I use.
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Water is a chemical compound made up of  
two elements. A water molecule is formed 
when two atoms of hydrogen (H) combine chemically with one 
atom of oxygen (O). The chemical formula for water is H2O.
Water is the only substance on Earth that can be found  
naturally as a solid, a liquid, or a gas.      

Basic to Life
Whatever we call it, all people, animals, and plants need water 
to live. Water is a primary part of our own bodies and a part 
of all living things. Clean water helps keep us both alive and 
healthy. Water is also a limited natural resource that must be 
used wisely, protected, and conserved.

Water-Wise Questions
Your teacher will organize the class into small learning groups 
to research answers to the questions on page 5.  
(Note: Your teacher might add other questions to research.)

Directions:
1.   Make a plan how your group will work together to answer 

the questions.  
2. Identify print and Internet resources your group will use. 
3.  Plan an interesting and visual way to present your  

information to the class. (Be ready to cite your sources  
of information.) 

Call It Water, 
Hydro, or
H2O

works

Atoms, Molecules, H, and O 
A water molecule has three 
atoms. Two are hydrogen (H) 
atoms and one is an oxygen (O) 
atom. An atom is the smallest 
particle of an element. Atoms 
combine to form molecules.   
Imagine that just one drop of 
water contains billions of 
water molecules! 
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1.  Earth is called the blue planet because about 70 percent is 
covered with water. The Earth’s water is found at a number 
of different locations, called water sources.  
a)  What are the three biggest water sources found  

on the Earth? Use the percentages in your answer. 

______________________________________________

    b)  What is the approximate percentage of freshwater on Earth 
that is usable by humans?  

_______________________________________________

2.  Look at all that ocean water and there is none to drink.   
    a)  What are some reasons that people cannot  

drink ocean water? 

___________________________________ 

________________________________________________

________________________________________________

    b)  What are the pros and cons of desalination of ocean water 
in California?  

Pros: ___________________________________________

________________________________________________ 

Cons: ___________________________________________

________________________________________________

Researching Water-Wise Questions

3.   Water is unique because it can be found  
naturally in three physical states.  
a) What are these three physical states (or forms) of water?  
 
     ______________    ______________    ______________

    b)  How could the three physical states (forms) of water be 
demonstrated in your class? 

_______________________________________________

_______________________________________________ 

    c)  Why does the boiling point of water change with the  
elevation?   

_______________________________________________

4.   A water leak is more than a “drop in the bucket.”  
a)  How much water does a leaking faucet 

waste?  

_______________________________

    b)  What are some measurements used 
to determine water waste from leaking 
faucets?  

_______________________________________________

    c)  How could you demonstrate water leaks to the students in 
your class? 

_______________________________________________
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What has been going around and around for millions of years 
without stopping? It’s the water you used this morning while 
brushing your teeth! Water is always moving from the surface of 
the Earth into the atmosphere and back again.This 
natural process is called the hydrologic cycle, or 
water cycle. A puddle of water on the sidewalk 
evaporates (turns into water vapor) quickly on  
a sunny day. This water vapor condenses in  
the atmosphere and returns to Earth as  
precipitation (rain, snow, hail, sleet).    

Moving and Changing 
When snow reaches the surface of the Earth, some of it remains 
on the ground for a while in the form of ice. Rain and melted 
snow traveling across the ground are surface runoffs. Some 
rainwater sinks into the Earth, where is becomes groundwater. 
Groundwater is a source of water for wells and springs. Most of 
the Earth’s water is stored in the ocean. 

Infiltration is the part of the water cycle where rain soaks into 
the ground. The water vapor given off by plants and returned to 
the atmosphere is called transpiration.

Directions:  
1.  Get acquainted with the diagram on page 9 and the  

following scientific terms used to explain the water cycle. 
The glossary in this book can help you.

2.  Be prepared to define these words and use them in  
sentences.

3.  Complete the sentences below:

 a. ________________ can be rain, snow, sleet, or hail.   

 b.  The process of evaporation through plants is called 

_________________________.

 c. Evaporation is the opposite of __________________.

 d.  The term _________________________ describes 

the process of rain water soaking into the ground.  

 e.  ____________________________ is the process 
when liquid water turns into water vapor. 

Around and Around 

works
The Earth’s water moves during the cycle from oceans to the 
atmosphere, to the land, and back to the oceans. This cycle 
goes on over and over and over again. View a water cycle  
video at: www.montereyinstitute.org/noaa/lesson07.html

evaporation

runoff

condensation

transpiration

precipitation

infiltration
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The Water Cycle

Water storage in 
the atmosphere

Groundwater 
discharge

Water storage in 
ice and snow

Snowmelt 
and runoff

Precipitation

Surface 
runoff

Transpiration 

Infiltration

Condensation

Evaporation

Water storage 
in the oceans



8

There is another type of cycle that moves water around 
and around. This is a human-made water cycle, which is 
unlike the natural hydrologic (water) cycle. The water you and 
your family use is treated to ensure its purity before reaching 
your home. After water in your home “goes down the drain” 
and into a sewer, it is treated at a wastewater treatment plant.  
Once treated, this water is returned to the natural environ-
ment. Once back in the environment, what was once 
wastewater becomes part of the natural water cycle.    

Wastewater Treatment 
Wastewater is the water that goes down the drains from 
homes, schools, businesses, and factories. In our homes, 
wastewater is all the things that we flush and wash away each 
day. Small pipes transport this wastewater to a sewer system 
located below the street. The large pipes in the sewer system 
carry our wastewater away to a treatment plant. These plants 
could be many miles away from where we live. 

Pollutants Removed
At the wastewater treatment plant, the “dirty” water goes 
through a number of steps where it is “cleaned” and harmful 
pollutants are removed. There are various types of wastewater 
treatment plants. Why? It depends on the location, the source 
of the sewage, and how many people live in the area.

The Treatment
The diagram on page 9 is an overview of the treatment steps 
that are taken at a typical wastewater treatment plant. Some 
of the steps are called mechanical because they involve large 

pieces of equipment or machinery. Other steps are called  
biological because different types of bacteria are at work in  
the cleaning process. 

Pre-Treatment
When wastewater reaches the plant, the first task is to remove 
the solids and prepare the water for further treatment. At this 
step, screens catch sticks, rags, and plastic containers that 
are floating in the wastewater. Before moving to what is known 
as the primary treatment tanks, the water also enters grit 
tanks. Objects like coffee grounds, small stones, marbles, and 
gravel sink to the bottom of the grit tanks and are removed. 
These objects are taken to a landfill.

Down the Drain

Aerial view of a wastewater treatment plant 
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Directions:  
1. Work in small groups to research and learn more about wastewater treatment.

2. Use a KWL chart to organize your work.
K – What I Already Know
W – What I Want to Know
L – What I Have Learned 

3.  List the websites and  
other resources  
you used. 

BOnUs: Create your own diagram on how wastewater is treated in your community or city. 
 

Wastewater 
leaves through 

sewer lines Aeration Tanks

secondary Treatment Tank
Disinfectant 
and Outflow

Primary Treatment 
Tanks

Pre-Treatment

1

2

3

4

5
6
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The water-energy connection is a way of saying there is a 
nexus between water and energy. The water we use in our homes 
requires energy to get it there. Energy is also needed to purify 
and treat the water to make it safe. Energy is needed in our 
homes to heat water for washing, cooking, and cleaning. 
This energy can come from natural gas or electricity.

Connections
The power plants that generate energy use great amounts  
of water in the production process. In the United States, an  
estimated 40 percent of all our freshwater is used to produce 
electricity. This is the electricity that lights homes and powers 
computers and televisions. 

The more energy we use, the more water we use, and the more 
water we use, the more energy we use.      

Directions:  
1.  Analyze the Water-Energy Nexus diagram on the facing page.
2.  Describe the water-energy connections you see in this  

diagram.
3.  Make a list of water-energy connections that you would find in 

most homes. 

BOnUs: 
a.  How much electricity is used each year to move water from 

Northern California to Southern California?   
b.  Create a diagram to show this movement of water from the 

northern part of the state to Southern California.

The Water-Energy 
Connection

Hydroelectric power plant at Shasta Lake. California has about 
400 hydro power plants. www.energy.ca.gov/hydroelectric

works
Energy from Moving Water. Hydropower  
produces more electricity in the U.S. than any 
of the other renewable energy sources. To 
learn more about renewable energy sources, 
visit www.eia.gov/kids/energy.renewable.
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Water-Energy nexus

Energy is used for 
pumping water.

Energy is used for 
water and wastewater 

treatment.

Water supply 
uses energy.

Water is used 
for cooling in 
power plants. 

Hydropower 
produces electricity.
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In the United States, most of the energy we use today is pro-
duced from petroleum (oil), coal, and natural gas. These energy 
sources are called fossil fuels because they come from the 
fossilized remains of plants and animals. Oil, coal, and natural 
gas are nonrenewable energy sources because they have taken 
millions of years to form. Fossil fuels, unlike renewable energy 
sources such as solar and wind, cannot be easily replenished. 

Environmental Impacts
Most of the electricity we use, for example, comes from power 
plants that burn fossil fuels to generate this electrical energy.  
When these fossil fuels are burned, carbon dioxide (CO2) and  
other greenhouse gases (GHGs) are released into the atmo-
sphere. These greenhouse gas emissions contribute to global 
climate change. Climate change can include droughts, the 
warming of oceans, the melting of glaciers, and rising sea levels.

Energy is saved when water is not wasted. When energy is used 
efficiently, less energy has to be produced. This means that 
greenhouse gas emissions contributing to global climate change 
are reduced. 

Time Machine and More 
Visit www.climatekids.nasa.gov to learn more about climate 
change. At this site you will find the Climate Time Machine: 
Planet Health Report.

Our Water, Energy Use, 
and the Environment 

Did you know?
Whenever we use energy generated 
from fossil fuels, greenhouse gases 
are emitted into the atmosphere. 
Powering a computer, heating water, 
or fueling a school bus all generate 
greenhouse gases that contribute to 
global climate change. 
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Make a Match  
Directions:  
Review what you have read up through page 12. Match the definitions in the  
box with the correct word or phrase. Write the letter next to the word or  
phrase you think is correct.  

______ nonrenewable energy source

______ climate

______ conservation 

______ nexus

______ carbon dioxide (CO2) 

______ drought 

______ global warming 

______ desalination  

______ greenhouse gases

______ energy efficiency

______ water cycle

______ oil 

______ precipitation

______ fossil fuels 

a Removal of salt from seawater

b Oil, coal, and natural gas

c Something that cannot be replaced or made 
again by nature after it is used 

d The average weather of a place over a long 
period of time

e A natural resource formed from plants and 
animals that lived millions of years ago 

f The protection and wise use of natural 
resources 

g The use of energy without wasting it 

h Gases released into the atmosphere that 
contribute to global climate change

i A prolonged period of dry weather

j Rain, sleet, hail, or snow

k A link or connection

l A greenhouse gas

m Hydrologic cycle

n The increase in the temperature of the 
atmosphere near the Earth’s surface 
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Carbon dioxide (CO2) and other greenhouse gases keep the 
Earth warm by trapping heat in the atmosphere. This process is 
called the greenhouse effect. Earth would be much too cold for 
humans to live on without the greenhouse effect. Earth would 
also be too cold for plants to grow and animals to live. 

Warming the Planet 
These heat-trapping gases, called greenhouse gases (GHGs),  
are increasing in the atmosphere. People are adding more 
CO2 and other gases to the atmosphere that are warming the 
planet. 

Directions: View, Read, and Discuss  
1.  Visit www.epa.gov/climatechange/kids/index.html to learn 

about the greenhouse effect and global climate change.   

2.  Watch the animation about the greenhouse effect at this  
website. What are the major things you learned from this 
animation?

____________________________________________________

____________________________________________________

____________________________________________________

3.  How are people causing the greenhouse effect to become 
stronger? 

____________________________________________________

____________________________________________________

____________________________________________________

4.  Provide examples from this website or your other studies on 
the effects of global climate change.   

____________________________________________________

____________________________________________________

____________________________________________________

BOnUs: How does this 
parked car with all the 
windows closed on a very 
sunny day illustrate the 
greenhouse effect?

________________________

____________________________________________________

____________________________________________________

____________________________________________________

The Greenhouse Effect

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

DiD you 
know?
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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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The water that flows from the faucets in our homes has been 
tested to make sure it is pure, clean, and safe. Some people 
call this drinking water or potable water. Most of our water 
in California usually comes from a distant natural source and 
starts out as rain or snowfall. Over time, rainwater and melted 
snow flow downstream into reservoirs, where the water is 
stored for later use. 

California’s mountain forest areas high in the cold, snowy 
areas capture and store most of our state’s water. When it 
rains in the mountains or the snow melts, the water travels 
downstream into rivers, creeks, streams, lakes, estuaries, 
aquifers, and wetlands.

Watersheds
Do you live in a watershed? If you said yes, you are correct, 
because we all live in a watershed. A watershed is an area of 
land that water flows through or across, toward a common 
body of water. This can be a lake, stream, river, or a coast. 
Watersheds are big or small and come in all sizes and shapes. 
In the continental United States there are approximately  
2,100 watersheds

Forested Watersheds 
The forests in the U.S. presently provide drinking water to 
more than 180 million people. These forest watersheds 
provide nearly two-thirds of the freshwater used in homes, 
businesses, energy and industrial production, and to support 
wildlife, fish, food production, and more.

Water, Forests, and 
Climate Change

Environmental Impacts
You have studied about global climate change and researched 
how most of the energy we use each day comes from the power 
plants that burn fossil fuels. You learned that whenever energy 
is produced from fossil fuels, greenhouse gas emissions are 
generated that contribute to global climate change. There are 
impacts on the water cycle as the climate changes.

Impacts on Water supply
The U.S. Forest Service reports that snowpacks are shrinking 
and the supply of water stored in snow is decreasing. Less 
water coming down from the mountains in the spring means 
less water in the summer and fall months. Changes in 
temperature, rainfall, and climate impact the water supply. 
Other impacts are an increase in river and stream tempera-
tures. More floods, droughts, and severe weather patterns are 
other environmental impacts.

works
surf Your Watershed
A U.S. Environmental  
Protection Agency website lets  
you find specific information 
about the watershed where you 
live. Provide your zip code 
when you visit 
surf Your Watershed at:

http://cfpub.epa.gov/surf/locate/index.cfm 
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Directions: 
1.  Read Water, Forests, and Climate Change and 

be ready to discuss the environmental impacts 
of climate change on the water cycle.

2.  Develop a chart and list how climate change 
and its impacts on the water supply could  
affect homes, schools, and businesses in  
your community or city.
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Power from Water
If you have ever watched a river rushing by following a heavy 
rain, you have seen the incredible power of moving water. The 
kinetic energy of moving water is used to make electricity for 
homes, schools, offices, and factories. Hydroelectric power is 
the technical term for electricity from flowing water. Some-
times it is just called hydropower. This energy source is renew-
able because water is a natural resource that is replenishable.

Water has been used as “power” for many, many hundreds of 
years to do things such as grinding wheat into flour and even 
cutting wood. But it was not until about 1880 in the U.S. that 
water was used to generate electricity.
 
Making Hydroelectric Power
The process of making hydroelectric power usually begins 
with river water. Dams capture and store this water in large 
reservoirs. When water from a reservoir moves through a 
dam, the power of the water makes a turbine (a large revolv-
ing wheel) inside the dam, rotate. This rotation turns a huge 
turbine generator which produces electric power. Water has to 
move with enough speed and volume to turn a generator.

Our state has about 400 hydroelectric plants, located mostly 
in the eastern Sierra Nevada mountains. California also gets 
electricity generated from hydroelectric dams in other states.

Pumped storage Plants
There are hydroelectric plants, however, that produce 
electricity from water in a unique way. These plants are 
called pumped storage plants. Unlike other hydroelectric 
plants, they operate between two reservoirs rather than one. 

These plants produce and store electricity by moving water 
through a penstock between an upper reservoir and a lower 
reservoir. 

Benefits of Pumped storage Plants
Pumped storage plants can use nighttime, lower-cost energy to 
pump water back to the higher reservoir. In this way, the plant 
makes electricity only when it is needed.

Peak and Off-Peak Times
At peak times, when a lot of electricity is needed, plants like  
the Helms (described below) send water down to the lower  
reservoir through a turbine that generates electricity. At off-
peak times, during the night, less electricity is used. During 
off-peak hours, surplus electricity from a power grid is used to 
pump the water back to the upper reservoir. This water is held 
in the upper reservoir until more electricity needs to be  
produced.

works
Helms Pumped storage Plant
The Helms plant is located east 
of Fresno, in the Sierra National 
Forest. It produces enough 
electricity each day to power 
about 900,000 homes. To learn 
more about hydroelectric power
in California, visit:
www.energy.co.gov/hydroelectric/index.html.
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Directions:  
1.   Read Power from 

Water.”

2.  Label the diagram 
using the following 
words:   

penstock    

lower reservoir

upper reservoir

turbine generator

transmission lines

3.  BOnUs: Research 
and identify on a 
map of California 
the locations of 
pumped storage 
plants in the state.   
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Where Does All That 
Water Go?
In and Around Our Homes
An average family of four may use 400 gallons of water each 
day. Most of the water a family uses, about 70 percent, is used 
indoors. This chart depicts just how water is used inside our 
homes. 

A large percentage of water used in the home is used for  
sanitation, washing, and cleaning. Only a small amount of  
water in our homes is used for drinking or for preparing and 
cooking food. Almost 14 percent of the water used indoors is 
lost to leakage. 

Water needs Energy Too
Energy is used to move all this water to our homes. In  
California, much of our water has traveled many, many miles. 
Before clean water comes out of our faucets, energy has been 
used to treat and purify it. The chart on the opposite page  
illustrates ways  that energy and water are connected.  

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

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

The combined sections on the chart add up to _____ percent.

2.  The shower, bath, and toilet add up to _____ percent of  
indoor water use. 

3. The second largest use of indoor water is for _____________.

Indoor Water Use in the United States   

4.  Water leaks account for _____ percent of the water used.

5. Faucets account for _____ percent of water use. 

Think about it: What are four or more tips to save water in homes?    

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

clothes washer
21.7%

leaks
13.7%

shower
16.8%

bath
1.8%

toilet
26.7%

faucets
15.7%dishwasher

1.4%

other domestic uses
2.2%

Source: Alliance for 
Water Efficiency
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Water and Energy Connections in California 

     distribution of water accounts for _____ percent of the  
electricity used. 

4. Crop irrigation would be categorized under _______________.

5.  _____ percent of electricity is linked to water use in our homes. 
These uses include: __________________________________
___________________________________________________
___________________________________________________

6.  The industrial sector uses _____ percent. The water used in 
the production of electricity is included as part of industrial.

homes
28%

commercial
18%

industrial 
13% wastewater 

treatment
4%

moving water
22%

farm use
15%

Connections:
Water needs Energy
Each time you take a shower, wash clothes, or watch water go 
down the drain, there is “energy” at work. Energy is needed 
to pump, transfer, and distribute water. Energy moves all the 
wastewater from your home through sewer pipes to a treatment 
plant. Energy is used at wastewater treatment plants to clean 
and purify the water. All this moving and treating of water takes 
a lot of energy. 

Electricity and Water Connections
In our state, the California Energy Commission estimates 
about 19 percent of all electricity used is linked to water  
uses. The chart on this page illustrates how electrical energy  
(electricity) is used in connection with water. Other forms of 
energy like natural gas, for example, also connect with water 
usage. This chart relates only to electricity. 

Interpreting a Pie Chart   
Review the pie chart on this page. Use the data on the chart 
and information from class discussions to complete the 
following sentences.

1.  The data on this chart illustrates ______________________  

________________ in the state of _____________________.

2 .  An estimated _____ percent of all electricity used in our state 
goes to water-related uses. 

3. Wastewater treatment and the pumping, moving, and  

Source: Alliance for 
Water Efficiency
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1 cubic foot = 7.48 gallons
Water utilities bill in hundred cubic foot (HCF) units
1 HCF = 748 gallons

How We Measure and 
Pay for Water
Did you ever wonder why the water from a faucet costs money 
while water falling from the sky is free? 

The water we use is not free because many workers, pieces of 
equipment, and resources are needed to keep water flowing 
to our homes, schools, and businesses. The reservoirs, wells, 
and water towers must be kept in good working condition. 
Huge pipes called water mains, as well as smaller pipes called 
service lines, all need maintenance and occasional emergency 
repairs. Water also needs “treatment” at plants to remove 
impurities and ensure that it is clean and safe.  

We Pay
We have to pay for the water used in and around our homes.  
This is the water used for drinking, cleaning, cooking, 
showering, and for watering plants and trees outside the 
home. Most people receive a bill by mail or online and pay a 
water company directly for the water they use. Those who live 
in apartments often pay for water as part of their rent.    
Bills and Rates
We usually pay for our cell phones based on the number of 
minutes we talk or text during a month. We pay for electricity 

each month based on the number of kilowatt-hours (kWh) we 
use. We pay for natural gas by the number of therms used each 
month. We pay for water based on how many cubic feet we use 
during a month or the billing period. The more water used, the 
higher the bill. Often there is also a “service charge” added to 
the water bill that does not reflect the amount of water used.

In some cities, families who use a lot more water than their 
neighbors may pay a higher rate. This higher rate is to  
encourage people to conserve water and not be wasteful. 

Cubic Feet 
A “water meter” measures the volume of water used at your 
home. They are most often located outside a home or building, 
near the sidewalk or street. 

These meters measure the amount of water that is used in 
cubic feet. A cubic foot has a volume equal to a cube one foot  
(or 12 inches) on each side. One cubic foot of water equals 
about 7.48 gallons. Try to picture 15 half-gallon milk containers. 
If you filled each container, it would equal approximately one 
cubic foot of water. 

Since people use many cubic feet of water each day, water  
companies usually bill in units of one hundred cubic feet (HCF). 
One HCF equals about 748 gallons of water. It is estimated that 
in the U.S. each person uses 50 to 100 gallons per day. 

Do the Math!
A water bill like the one for the Piper family on page 23 is  
based on units of one hundred cubic feet (HCF). After the Piper  
family uses its first 10 HCF of water, the rate per unit jumps 
from $2.00 per HCF to $3.00 per HCF. The rate goes up again to 
$4.00 per unit when more than 20 HCF of water are used during 
the billing period.

works

Water Meters 
These meters use 
cubic feet to measure 
the water used.
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Directions:  
Review the Piper family water bill and answer the following  
questions:  

1.  How many months does this bill cover? _________________ 

2.  How much will the Piper family pay  
for water at the highest rate? _________________________

3.  What was the total HCF of water used  
during the billing period? _____________________________ 

4.  What was the total cubic feet of water  
used during the billing period? ________________________

5.   What would you estimate the Pipers would pay for water  
during a year? (Include the service  
charge in your calculations)  __________________________

6.  What are five or more ways the Piper family might use less 
water and reduce their bill? 

 __________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________ 

__________________________________________________

Cypress County Water District
505 Redwood Avenue, Nearville, CA 90000

www.CCWD.com 

For service at:
 
           Brendan Piper Residence
           505 Redwood Avenue
           Hometown, CA 90000

Due date:  
           08.10.2013

WATER BILL

Account Number:
109—904

Service period: 05.10.13 – 07.09.13

Days in period: 60

Water service charge: $  30.00

Water usage charge:  $102.00

First 10 HCF @ $2.00 = $20.00
Second 10 HCF @ $3.00 = $30.00
Additional 13 HCF @ $4.00 = $52.00

Total amount due:                 $132.00
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One way to determine if water is being wasted in your school is 
to investigate how water is being used. 

First, it is important to list all places where water is used  
inside the classrooms, the main building, outdoor areas, 
and in other facilities. Some schools also have portables, 
gyms, or sports fields to investigate. The school principal or a 
custodian could be helpful in identifying all the places where 
water is being used in your school.  

Directions:  
1.   Form hydro teams to investigate specific sections of the 

school where water is being used. (Your teacher will help 
organize the teams.) 

2. List on the chart where and what you investigated.
3.  Discuss what your hydro team discovered. Summarize 

where water was being used efficiently and where waste 
was occurring. 

4.  Research any water-efficient technologies that the school 
might use to conserve water. 

Promote a Water-Wise school 
Make posters or a digital photo 
display to promote water 
conservation at your school. 
Create a bulletin board or 
mural illustrating that when 
water is conserved, energy is 
also conserved. 

Investigate school 
Water Use    

works
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What was 
observed? 

Recommendation? What was 
investigated? 

Where? 

Art classroom  How brushes were cleaned. Many brushes were cleaned 
under running water.

Brushes should be cleaned 
in a bucket of water. 

Monitoring Water Use at school   
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Take a journey on some of these websites to discover more 
about water, energy, and the environment. You have already 
learned that there is a nexus, or link, between water and energy.

The use and production of energy takes an abundance of  
water. When water is treated and cleaned it takes energy.  
Energy is also used to transport and move water to where  
it is needed. There are environmental impacts from our own  
use of energy and water.

www.ecokids.ca

www.epa.gov/climatechange/kids

http://www.epa.gov/watersense/kids

www.energyquest.ca.gov

http://water.usgs.gov/outreach/OutReach.html

Remember, Websites Can Change!
Websites are continually updated and redesigned. Some address-
es 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.

navigate the Internet 
Waterway

What Is Your Topic?
Select a topic related to what you have been studying about 
water, energy, and the environment. Write in one 
sentence what you would like to learn about your topic. 
The following are some examples of topics that could be of 
interest to you.
	 •	How	do	I	conduct	a	water	audit	of	my	home?
	 •	What	can	a	kid	do	to	save	energy	and	water? 
	 •	How	does	the	desalination	process	work?
	 •	What	are	glaciers	and	where	are	they	found?
	 •	How	does	climate	change	affect	oceans?	
	 •	How	does	climate	change	affect	weather	patterns?



1. My Topic _______________________________________

I want to know the following about my topic:

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

2. What I learned from my research.

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

3. The websites or books I used for my research. 

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

Make a display on what you learned about your topic or  
post the information on the class website. 

27
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Crossword Puzzle 
ACROss
1.     Another name for the water cycle is the __________ cycle. 
4.      The production of ____________________ requires large 

quantities of water.
5.      Hydropower is a ____________________ energy source.  
7.     Fixing a leaking faucet saves energy, water,  

and _______.  
12.   Jobs that help protect our environment are often called 

__________________ jobs or careers.
14.    A water molecule is composed of two hydrogen atoms and 

one ______________ atom.
16.    Sleet, rain, hail, and snow are _____________________.
18.    An  ___________________ is a rock or earth formation 

which holds water beneath the ground.   
19.  Fossil fuels are a ____________________ energy source.
20.  Water is continually moving and changing ____________.

DOWn
2.   “H2O” is the _____________ symbol for water.
3.    A ___________________ is a place where water is stored.
6.      There is a _____________, or connection, between the 

use of water and the use of energy. 
8.      Peak time is used to describe the hours of the day when 

there is the largest __________________ for electricity. 
9.       Energy ____________ means using less energy to do the   

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

animals that lived over 70 million years ago.  
_______________    __________  (two words) 

11.  Water is water, whether it is a ________, a solid, or a gas.
12.    Carbon dioxide is a __________________________ gas.
13.  Another name for drinking water is _________ water. 
15.  Water is a limited ________________________ resource.
17.  Most of planet Earth is covered with ___________.
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Green Is a Color
The word green often means 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 even 
green schools. 

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: Read the four positions available on the Green Jobs 
Board. What do you think makes these jobs “green”?

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________ 

_________________________________________________

Careers to go
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Green Jobs Board

Write a description of a water-related green job that would interest you.

___________________________________________________________________________________________________

___________________________________________________________________________________________________

___________________________________________________________________________________________________

___________________________________________________________________________________________________

POSITION AVAILABLE:
Water Conservation 

Manager  

POSITION AVAILABLE:
Water Quality 

Technician

POSITION AVAILABLE:
Water Resources 

Auditor

POSITION AVAILABLE:
Hydroelectric Plant 

Hydrologist

Careers to go
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H2O Savings at Home 
At the end of this study you will receive a special flyer on water, 
energy, and the environment. This flyer is for you to take home 
and share with your family members. The flyer has a list of 
energy-saving tips and actions that can save water, energy, and 
money and make a difference for the environment.   

The flyer also has information on how your parents or guardian 
can learn more about saving energy at the My Energy section 
of www.pge.com. The website includes a survey which can help 
identify savings opportunities for your family.

Directions:  
1.  Review the eight actions you can take to save water.  

Write below the “actions” you will take at home.

______________________________________________________

______________________________________________________

______________________________________________________

2. What are other water-saving actions that you would add

   to this list?  

_________________________________________________

_________________________________________________

_________________________________________________

H2O Global
An Energenius® Educational Program

from Pacifi c Gas and Electric Company                              

Water,

Energy,

Environmentand the

Sweep It!

Use a broom instead of a 

hose to clean driveways, 

stairs, and other outdoor 

areas. Ten minutes of a 

running hose can waste 

100 gallons of water. 

Xeriscape for Water

Conservation!

Consider native plants when 

planting a garden. These plants 

reduce the amount of outdoor 

watering that is needed. 

Bathroom Fix-Its!  

Install water-saving shower-

heads and low-fl ow faucet 

aerators. Consider installing 

a low-fl ush toilet. They use 60 

to 80 percent less water than a 

less-effi cient toilet.

Make it a Bucket Wash!  

Wash bicycles and cars with a bucket 

of water and not with a running hose.  

A running hose can waste 10 gallons 

of water a minute. 

Keep It Short!

Take shorter showers 

of less than 5 minutes 

to save water and the 

energy to heat the water. 

More Than a Drip!

Fix leaky faucets right away. 

One drop per second can waste 

up to 3,000 gallons in a year. 

Make it an H2O Habit!

Turn off the tap when brushing teeth 

or washing hands. This can save up 

to 100 gallons of water per person 

each month.

Be Water Wise!

Think of ways to re-use water 

for another purpose. The water 

used to wash vegetables could be 

water for your plants.

heads and low-fl ow faucet 

aerators. Consider installing 

a low-fl ush toilet. They use 60 

to 80 percent less water than a 

less-effi cient toilet.

Making Connections

Conserve water and conserve energy are two environmental messages to 

remind us of the importance of protecting natural resources. Yet what is not 

always understood are the close links between our use of water and our use 

of energy. 

Down the Drain

Water, once used in our homes, goes down the drain and moves through pipes 

to be treated, purifi ed and returned to the natural water cycle. Energy in large 

quantities is used for this movement, purifi cation, and treatment of water. Also 

imagine all the water that is used in the production of energy. Each day, for 

example, an estimated 190,000 million gallons of water are used in the United 

States to produce electricity. The more energy we use, the more water that is 

needed to produce it. 

Make the Link—Conserve 

When water is wasted energy is wasted, and when energy is wasted water is also 

wasted. On this poster are a number of actions your family can take to save water 

and save energy too.

© 2013 Pacifi c Gas and Electric Company. Energenius® is part of the Pacifi c Gas and Electric Company’s Energenius® Educational Program. 

This program is funded by California utility customers and administered by Pacifi c Gas and Electric Company under the auspices of the California 

Public Utilities Commission. No part of the Energenius Program may be reproduced or transmitted in any form or by any means, electronic or 

mechanical, including photocopying, recording, or by an information storage and retrieval system, without prior express permission from Pacifi c 

Gas and Electric Company.

August 2012   M6?????

An Energenius ® Educational Program

from Pacifi c Gas and Electric Company                              

Our World and Water

Your family can help the environment by taking energy-saving actions in your own 

home. We use energy to light our homes and power our televisions, video games, 

washers, refrigerators, and other appliances. Most of the energy to make these 

things work comes from power plants that burn fossil fuels that give off green-

house gas emissions which contribute to global climate change.

Save Energy—Save Money on Your Utility Bill—Protect the 

Environment •  Check out the energy-saving actions on this poster that your family 

can take right away. 
• Make saving energy a daily habit.

•  Make a pledge to begin or continue the energy-saving actions listed 

on this poster.

Save Water and Energy 
and Make a Difference 
for the Environment 
Eight Energy-Saving 
Tips for Your Family

Energy Extras from PG&E! 

Pacifi c Gas and Electric Company (PG&E) is a ready source of information, programs, and incentives 

for helping you save energy and money. To learn about these programs visit www.pge.com or call the 

PG&E Smarter Energy Line at 1 (800) 933-9555.

Flip That Light Switch! 
When you leave a room, 

always turn off lights 
that are not being used. 

Make a Lighting Change! 

Replace energy-wasting incandescent 

light bulbs with compact fl uorescent 

light bulbs (CFLs). Energy-effi cient 

CFLs can last up to ten times longer 

and use 75 percent less energy. 

Beware of Vampire 
Energy Users! 

Vampire energy is used by 

electronic equipment that is 

in standby mode but not in 

use. These “vampires” can 

add almost 20 percent each 

month to the amount your 

family pays for energy. 

Let the Dishes Wait! 
Make it a house 

rule to run the dishwasher only 
when it is fully loaded. Wash-ing only full loads 

instead of partial 
loads is the energy-

effi cient way to use 
the dishwasher. 

Heat Your Home Smartly! 

Take control of the thermostat during the 

colder months. Use the recommended energy-

effi cient setting of 68 degrees Fahrenheit or 

lower during the day and, health permitting, 55 

degrees Fahrenheit when going to bed or when 

away for more than four hours.

Cold and Clean!  
Wash clothes in cold water, 

when possible. About 
90 percent of the energy 

used in a clothes washer 

goes toward heating 
the water.

Keep It Cool! 
Setting your air 

conditioning (AC) 
thermostat fi ve 

degrees higher 
will save up to 20 

percent on cooling 
costs. Also keep 

windows and exterior doors closed when the 
AC is in use.

Use the Energy from the Sun! 
Hang your washed clothes outside 

to dry in good weather. You will save 

energy and money and can make a 

difference for the environment. 

Use the Energy from the Sun! 

H2O Global
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Create H2O-saving Posters for Your school
Your class can make a difference just by reminding other students not to waste water.

 

Directions:  
1.  Work together in  

small groups to develop  
“Water-Wise” slogans. 

2.  Use recycled materials to  
create posters with  
your slogans.

3.  Locate areas all around  
your school to hang your  
posters. Take digital  
photographs of your  
posters to place on your  
class or school website.

S.O.S.
Save Our School from Wasting Water!
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aquifer –  
A rock and 
earth forma-
tion which 
absorbs and 
holds water.  

atmosphere – The whole 
mass of air surrounding the 
Earth.

carbon dioxide (CO2) – See 
greenhouse gas.  

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

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

coal – A fossil fuel and a nonrenewable energy source.  
Coal comes from the remains of plant life that lived  
millions of years ago. 

condensation – The process in which water vapor  
changes its physical state from a vapor to a liquid.
 
conservation – The management, protection, and wise 
use of natural resources. 

cubic foot – A way to measure the use of water. One cubic 
foot is equal to 7.48 gallons of water. A hundred cubic feet 
(HCF) is equal to 748 gallons of water.

 
desalination – The process of  
removing salt from sea water.

disinfectant – A substance that kills 
germs. 

drinking water – Water suitable for 
drinking. Also called potable water. 

drought – An extended period of dry weather when there 
is little or no rain.

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

Water Words 
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emission – A substance discharged into 
the air.

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.

estuary – A body of water where fresh and ocean water mix.   

evaporation – (As a part of the water cycle) When the sun 
heats up water in rivers, lakes, and oceans and turns it 
into water vapor or steam. Water vapor or steam goes into 
the atmosphere. 

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.

generator – A machine that changes  
mechanical energy into electricity.

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 con-

tribute to changes in global climate patterns. Global warm-
ing 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 – A greenhouse is a structure 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. 
 
greenhouse effect – A natural process that has kept 
Earth warm enough to sustain life for millions of years. 
The greenhouse effect is being increased by the release 
of gases into the atmosphere, causing Earth’s tempera-
ture to rise. This is called “global warming.” 



36

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

groundwater – Water under the surface of the ground found 
between particles of soil, gravel, and sand. 

hydro – A prefix meaning water, used in 
combination with other words.   

hydroelectric power – Power 
generated when flowing water turns a 
turbine that turns a generator to convert 
energy into electricity.   

hydrologic cycle – A continuing process in nature of 
water circulating through the Earth and its atmosphere. 
Also called the water cycle. 

hydrologist – An expert skilled in the science of hydrology.

hydrology – A science that relates to the forms, circulation, 
and distribution of water on and below land and in the 
atmosphere.

hydropower – See hydroelectric power.

infiltration – The process in the water cycle 
where rain soaks into the ground.

kilowatt – A unit of measurement of 
electric power that equals 1,000 watts.

kilowatt-hour (kWh) – A unit of  
measurement of electricity used which 
means one kilowatt used for one hour. 

landfill – An area of land where waste 
materials and trash are dumped. 

molecules – Particles that generally  
consist of two or 
more atoms joined 
together. A water 
molecule is made 

up of two hydrogen atoms and one 
oxygen atom. 

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

natural resource – A material in 
nature used by people. Water, air, 
plants, and soil are examples of 
natural resources. 

nexus – A bond or link. A connection 
between things or parts. 
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nonrenewable energy – An energy resource such  
as coal or oil that cannot easily be replenished.  
They were formed over 70 million years ago.

oil – See petroleum.

peak time – The time of day when 
the demand for electricity is at its 
highest. Peak time is also known 
as peak load.

penstock – A pipe for carrying water.  

percolation – The movement of water  
down through the ground (soil). 

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.

potable water – See drinking water.  

power plant – A place where electricity is generated.

precipitation – Water falling from the sky to the 
ground in the form of rain, snow, sleet, or hail.

pumped storage plant – A type of hydroelectric  
plant that has two reservoirs at different elevations. 
(See page 19 for a diagram.)  

  
rain – The condensed vapor of the  
atmosphere, falling in drops. 
 
renewable energy – An energy source 
such as solar or wind that can be  
restored by nature after it is used. 

reservoir – A large body of water (a lake) used to store a 
large supply of water.

sewer – An underground system of pipes that carries off 
water and sewage (waste materials).

snowmelt – The runoff of melting snow.

spring – A place on the surface of the Earth where water 
comes from beneath the ground.

surface runoff – Water from rain or snow 
that travels over the ground. Much of 
the water in creeks, streams, and rivers 
comes from surface runoff. 



water – The liquid of which oceans, lakes, and rivers are 
made and which falls as rain. When pure, it is transparent, 
colorless, and tasteless. Water is composed of one oxygen 
atom (O) and two hydrogen (H) atoms. Water is found  
naturally as a liquid, a solid, and a gas.

water cycle – See hydrologic cycle.

watershed – An area of land that water flows across or 
through to reach a common body of water.

water vapor – A state of water when it is a gas and not
a liquid or a solid. 

watt – A unit of measure of electric power.  

weather – What is happening in the atmosphere at the 
present and in a specific place.   

wetlands – Areas of land that are covered with shallow 
water. A marsh and a swamp are wetlands.  

xeriscape – Landscaping that  
conserves water and is good for  
the environment.   

therm – A unit of measure of power 
from natural gas. 

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

transpiration – Water vapor given off by plants into the 
atmosphere. Most transpiration occurs during the day.

turbine – A machine with blades used in the production 
of electricity. Turbines can drive a generator by the force 
of steam, moving water, or wind. (See generator.)   

vapor – See water vapor.  

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

wastewater – Water that has been 
used and contains household or 
industrial waste products. 

wastewater treatment – A process 
to purify and treat wastewater. 
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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 reduce greenhouse gas emissions 
that contribute to global climate change.
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