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The Water = Energy Nexus 
This educational program involves 
students in a myriad of activities on the 
nexus or connections between the use of 
water and energy. They will discover the 
amount of water used in power plants to 
produce electricity to power computers, video 
games and appliances. They learn how much 
energy is used to move, treat and purify the 
water used in their homes and schools. 
Students discover that when energy is wasted 
water is also wasted, and when water is wasted 
energy is wasted. Class projects focus on how 
to conserve water and energy and make a 
difference for the environment. 

Curriculum – 3 lessons 
The teacher guide provides detailed lesson 
plans, background information, a glossary, 
and ideas for extension activities. It also 
outlines the correlations of this program to 
California Content Standards. One per teacher. 

Water, Energy, and the Environment Student Activity Book 
This 40-page student book includes readings, diagrams, experiments, surveys, 
and a myriad of web-based research activities. Student books include a detailed 
glossary of Water Words. One per student. 

H2O Global Poster 
Students receive a large, brightly colored H2O poster to share with family 
members. The poster highlights what students have learned in this study 
and the actions everyone can take to save energy, water, conserve natural 
resources, and protect the environment. One per student. 

www.pge.com/energenius 
“PG&E” refers to Pacific Gas and Electric Company, a subsidiary of PG&E Corporation. ©2013 Pacific Gas and Electric Company.  
All rights reserved.This program is funded by California utility ratepayers and administered by Pacific Gas and Electric Company 
under the auspices of the California Public Utilities Commission. 
January 2013 

For grades  4 — 6 

Water, Energy, 
and the 
Environment 

H2O Global An Energenius® Educational Program 
from Pacific Gas and Electric Company 

Water, 
Energy, 

Environment
and 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 show
erheads and low-flow faucet 
aerators. Consider installing 
a low-flush toilet. They use 60 
to 80 percent less water than a 
less-efficient 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. 

Making Connections 
Conserve water and conserve energy are two important environmental 
messages we often hear. These important messages help us understand how 
to conserve these natural resources. Yet what is not always understood are the 
close links between our use of water and our use of energy. The clean water to 
shower, cook, or wash dishes travels a long way to get to our homes. 

Down the Drain 
Once down the drain, this water moves through pipes to where it will be purified, 
treated, and ready for use again. Energy in large quantities is used for this move
ment, purification, 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. 
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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 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, or rain. 

Moving and Changing

When rain reaches the surface of the Earth, some of it becomes 

ice and snow that remains on the ground for a while. Rain and 

melted snow traveling across the ground are surface runoffs. 

Some rainwater sinks into the Earth where is becomes ground

water. 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.

 evaporation condensation precipitation

 runoff 
transpiration infiltration 

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 

The Water Cycle 
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In the United States most of the energy we use today is produced 

from petroleum (oil), coal, and natural gas. These energy sourc

es 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 

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 time 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 

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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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.

 evaporation             condensation               precipitation

             runoff                  
  transpiration                 infiltration

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 
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