
� Lesson Overview
Students will:
• prepare and give presentations on the various energy

sources we currently use
• compare the advantages and disadvantages of energy

sources

� Vocabulary
• atom • nuclear power
• biofuel • nucleus
• biomass • petrochemicals
• fission • photovoltaic
• fossil fuels • solar energy
• geothermal • thermal heat
• hydropower • turbine-generator
• neutrons • uranium

� Materials and Preparation
• Conservation Connection student booklets
• Materials to make posters

� Approximate Time Requirement
• 2-3 class periods, depending on time to prepare and

give presentations

� Procedures

I. Think About Energy Sources

A. Have students open their student booklets to page
14, Energy Sources.

B. Read aloud and discuss the questions under Think
About It....

II. Prepare Student Presentations

A. Have students read the first paragraph on page 14
under Learn About It....

B. Tell students that to learn more about our energy
resources, each of them is going to become an
“expert” about a certain energy source and will
then inform the rest of the class about that source.

C. Divide the class into 8 groups, one for each of the
energy sources described in their books on pages
14-18:

• fossil fuels • biomass
• nuclear power • geothermal
• hydropower • wind
• solar • ocean energy

D. Explain that each group should use the information
in their books plus whatever other information they
gather to become “experts” about their energy
source. Tell students that each group is to prepare
a poster and a brief report about their source but
they can also use other methods and other media
to present their information to the rest of the class.

E. Inform students how long you are giving them to
prepare their presentations, when they will give
their presentations, and about how long each
presentation should be.

III. Conduct Presentations

A. Ask students to turn in their booklets to page 19—
Compare Energy Sources. Explain that as they
listen to each presentation, they should fill in the
worksheet indicating the advantages and disadvan-
tages of each energy source. Tell them to pay
particular attention to the areas of cost, supply,
and environmental effects.

B. Have each “expert” group present their poster and
information about their energy source. After each
presentation, ask the class if they have any ques-
tions to ask the experts.

C. Display the posters around the room.
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Energy Sources

Think About It...
� Where does the energy you use every day come from?

� Are the energy sources we depend on the same as those 
in the past?

Learn About It...
Over the years, Americans have used 
several energy sources to meet our energy
needs. Before 1900, wood was burned to 
provide most of our energy. Then people
began to depend on coal—to power trains,
steamboats, factories, and furnaces, and 
eventually to generate electricity. Today, 
the United States—and California—rely on
a variety of energy sources. In California, all
of our energy sources—except oil—are used
at least in part to help generate electricity.

Fossil Fuels
Petroleum (oil), natural gas, and coal are 
fossil fuels. Millions of years ago, when the
plants and animals that lived on Earth died,
they were covered with water, mud, and rock.

Over millions of years, under pressure, the
dead plants and animals decomposed and
then recombined to form oil, natural gas, and
coal. These fuels are rich in stored up energy.
When we burn fossil fuels, the stored energy
is released as heat.

Oil, a thick, brown liquid, is found
under land and water. We drill holes
to find the oil and then pump it out
of the ground.

Most oil is used to make gasoline and 
other vehicle fuels. It is also used to make
heating oil to burn in furnaces and to make 
petrochemicals, which are used to make such 
products as plastic, fabrics, and cosmetics.

Natural gas is an invisible, odorless
gas that is sometimes found along
with oil. Drills are used to reach the

natural gas, which then rises through pipes to
the surface. 

Most natural gas is delivered to homes and
businesses through underground pipes and is
used in furnaces and stoves. Natural gas is also
used in power plants to generate electricity
and, like oil, used to make chemicals used in
such products as ink, glue, and nylon.

Coal, which looks like rough black
rocks, must be dug out of the ground.
The primary use of coal is to generate

electricity in power plants, though it is also
burned in some buildings and factories to 
provide heat.

Fossil fuels have been fairly easy to obtain 
and to use. We have established systems for
using them in our cars, homes, factories, and
power plants. In California, fossil fuels provide 
more than 80% of our total energy, and they
generate more than 50% of our electricity. 

But there are disadvantages to using fossil
fuels.
� First, fossil fuels are nonrenewable. They

are becoming more difficult to find and
recover, and once they are used up, they
cannot be replaced.

� Second, the use of fossil fuels causes
environmental problems. Whether they 
are burned in power plants or in our cars,
fossil fuels release harmful pollutants
into the air, causing smog and other air 
pollution problems.

PRIMARY
ENERGY SOURCES 

IN CALIFORNIA

Oil 46%

Natural Gas
29%

Coal 8%

Other 9%
(solar, biomass, 

wind, geothermal)

NATURAL GAS

OIL

GAS

OIL

COAL

Over millions of years, with the pressure of the earth,
dead plants and animals decomposed
and then recombined to form
oil, natural gas, and coal.
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Hydro 3%
Nuclear Power

5%

C H E C K  T H I S  O U T :
Go online to

http://energyalmanac.ca.gov/electricity/
total_system_power.html 

to see the percentage of electricity 
generated by each energy source.



IV. Compare Energy Sources

A. When all the presentations have been completed,
discuss the energy source comparison worksheet
using the sample responses below as a guide.

B. Point out to students that every energy source has
advantages and disadvantages and that meeting
our energy needs is not easy.

C. Ask students what energy sources they think
should be developed in the future and why.

LESSON 5: ENERGY SOURCES (Continued)
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What are some advantages and disadvantages of each of our energy sources?

Think about: supply cost environmental effects

Energy Source Advantages Disadvantages

C O M P A R E E N E R G Y S O U R C E S

fossil fuels

nuclear
power

hydropower

solar

biomass

geothermal

wind

ocean
energy

Fairly easy to obtain and to use

Systems in place to use them in
our cars, homes, factories, and
power plants

Renewable

Don’t have to pay for water

Clean for the environment

Large supply since uranium,
the fuel, is a common mineral
found around the world
Not expensive because uranium
is common

Renewable
Inexpensive fuel (trash and
plant waste)

Renewable

Don’t have to pay for fuel

Clean for the environment

Renewable

Don’t have to pay for wind

Clean for the environment

Renewable

Don’t have to pay for sunshine

Clean for the environment

Nonrenewable
Dependence on other countries for the
amount we use
Becoming more difficult to find and get out
of the ground so costs continue to increase
Contribute to air pollution

Only a limited number of places with water
that can be used for hydropower

Radioactive waste, which can be harmful
to us

Pollutants released into the air when trash
is burned

Only in areas where heat is close to the
surface

Costs to build special power plants and to
reinject water into the ground

Not reliable since winds must blow at
a constant high speed

Not reliable since the sun doesn’t always
shine

Needs special power plants and special
equipment—solar cells and solar collectors

Reduced air emissions from
vehicles using biofuels

Requires a lot of land and water to grow
crops for fuel

Uses large areas of land and may disturb
wildlife

Renewable Limited locations

Possible effects on aquatic plants and
animals

S A M P L E R E S P O N S E S
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� Extension Activities

• Identify fossil fuel products. Remind students
that fossil fuels are used to make chemicals that
are used to produce many products that we use
every day. Give students a few examples of fossil
fuels products:

- Plastic—bags, bottles, balls, toothbrushes,
dishes, furniture

- Fabric—polyester, nylon, vinyl
- Medicine—cough syrup, aspirin
- Cosmetics—hand lotion, nail polish, shampoo
- Other products—floor wax, glue, film, ink,

insect spray
Have students identify various objects around the
classroom that are made from fossil fuels.

• Play “What Am I?” Divide students into two (or
more) teams. Either alternate having the teams
answer or pose the question to all teams and allow
the first team that raises a hand (or rings a bell
or calls a name) to answer. State various facts,
including advantages and disadvantages, about an
energy source and have students guess the source.
For example: “I’m renewable; I do not create air
pollution; I use falling water to create electricity.”
(hydropower)

• Make a solar collector. Gather the following
materials: black plastic trash bag, rubber hose
about 2 or 3 feet long, thick rubber band, string,
water. Tell students that they are going to make
a solar collector to heat water.

- Fill the plastic bag about half full with water.
- Insert one end of the rubber hose into the top

of the bag and secure the bag around the hose
with the rubber band.

- Tie the string tightly around the plastic bag
just under the end of the hose in the bag.

- Lay the bag in the sun for at least one hour.
- Hold the bag upside down. Untie the string

around the bag and carefully feel the water
than runs out through the hose.

• Measure and compare wind speed. Find
the windiest spot at your school and use an
anemometer to measure the wind speed at
various heights, times of day, times of year.
Is it ever windy enough for a wind machine,
which requires an average wind speed of
13 miles per hour?

• Demonstrate a turbine. Use a toy pinwheel (or
construct a metal pinwheel out of a can lid) to
demonstrate how the blades are turned by steam,
falling water, and wind.



� Lesson Overview
Students will:
• determine how energy is used in California
• discuss the problem of energy supply meeting

energy demand
• analyze their personal energy use

� Vocabulary
• BTU
• kilowatt hour (kWh)

� Materials and Preparation
• Conservation Connection student booklets

� Approximate Time Requirement
• 1 class period

� Procedures

I. Think About Energy Use

A. Have students look at page 20 in their student
booklets—Energy Use.

B. Read aloud and discuss the questions under Think
About It....

II. Learn About Energy Use

A. Read aloud the paragraphs under Learn About
It.... Emphasize that:

“From 1960 to 2000, California’s
population doubled. But California’s
energy use almost tripled!”

Point out that means each person is using more
energy. Ask students why they think that’s true.
(We have more products—more technologies—
that use energy; we have bigger houses; we
drive more; etc.)

B. Direct students’ attention to the graph on page 20.
Ask:

1. In what categories are you responsible for
the use of energy?
All of them. We use energy both directly and
indirectly. We personally use energy in our
homes. We attend school and shop in stores. We
use products that are made by industry. And we
ride in cars, buses, trains, and/or airplanes, as
well as use products that are transported by
ships, trucks, trains, and planes.

2. What provides the energy needed in each
sector?
The transportation sector uses mainly oil,
which is made into gasoline and other fuels.
Homes, businesses, and industries depend
mostly on natural gas and on electricity.

3. What energy sources are used to generate
electricity?
(NOTE: Have students go to the website
shown in their booklets on page 14 to find
out—and then perhaps graph—how much
electricity each source generates in California.)

In California, electricity is generated by:
- natural gas – about 46%
- coal – about 18%
- hydropower – about 12%
- nuclear power – about 15%
- geothermal – about 5%
- biomass – about 2%
- wind – about 2%
- solar – less than 1%
- ocean energy – 0%

LESSON 6: ENERGY USE & ENERGY CHALLENGES
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E ne r gy  U se

Learn About It...

From 1960 to 2000, California’s population doubled.
But California’s energy use almost tripled! And both
our population and energy use have continued 
to increase.

What is all that energy used for?

In California, we use a lot of energy for transportation;
in fact, California ranks first in the nation in gasoline
consumption! And southern California ranks first in
California! Even without all our cars, SUVs, motor
homes, trucks, trains, ships, and airplanes, we use a
lot of energy; and each of us seems to be using more
every year as more and more things are manufactured
that use energy—from computers to cell phone 
chargers.

A lot of energy is used to generate electricity, which
we then use in our homes and businesses. Almost ¾
of the electricity we use is generated here in
California. The remaining ¼ comes from other states.
For example, electricity generated at hydroelectric
plants in Oregon and Washington and Nevada is 
delivered across power transmission lines. 

Think About It...
� Besides personal uses, what else is energy needed for?

� What do you think the most energy is used for in California?
� What costs are involved in making energy available for us to use?

Transportation 46%

� cars & trucks

� airplanes

� trains

� ships

� other forms
of transportation

Businesses 10%

� offices   � hotels    � restaurants

� stores   � schools   � other businesses

Industry 31%

� generate electricity

� make products

� manufacture steel

� produce & package food

� pump water

� other industrial uses

Homes 13%

� heating

� lighting

� cooking

� running appliances

� powering computers

� other home uses
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III. Calculate Personal Energy Use

A. Tell students that they are going to fill in the num-
bers to show how much energy they used for
everything they listed on their Personal Energy
Use Log.

B. Ask students to turn to page 21 in their booklets—
How Much Energy Do You Use? Point out to
students that:
• The amount of energy used by electric appli-

ances is measured in watts. Our use of electricity
is measured by kilowatt hours. One kilowatt-
hour (kWh) is 1,000 watts of electricity use for
one hour. That would be the same as a 1,000
watt hair dryer used for one hour, or a 100 watt
incandescent light bulb burning for 10 hours.

• The amount of energy used by appliances that
run on natural gas is measured in BTU, which
stands for British Thermal Units. One BTU
signifies the quantity of heat needed to raise the
temperature of one pound of water by 1 degree
Fahrenheit; it is a very small unit.

(Note: These definitions are shown on the bottom
of page 5—Personal Energy Use Log.)

C. Ask students to look at the list on page 21 and
determine what the top six energy users are and
what they have in common. (The top six energy
users—central air conditioner, clothes dryer,
furnace, oven, refrigerator, and water heater—
all provide either heat or cooling.)

D. Have students use the figures shown on page 21 to
fill in the number of kWh for each electrical use
they listed on their Personal Energy Use Log
(page 5). Tell them that if any of their appli-
ances—furnace, clothes dryer, water heater, or
stove—uses natural gas instead of electricity, they
should fill in the BTU figure. (NOTE: If students
aren’t sure, just have them use the kWh figure.)
For any uses not shown, have students estimate
the number based on figures for other uses.

E. Have students figure the total number of kilowatt
hours and BTU they used for one day.
(Note: You can convert all numbers to kWh
using this formula: 3,413 BTU = 1 kWh.)

F. Add up the total numbers used by the class and
divide by the number of students in the class to
determine the average amount used per person.

G. Tell students that the average electricity use per
household is calculated to be about 17 kilowatt
hours per day. Explain that in a household, often
several people at the same time use the same light,
watch the same television, use the same heater,
and so on, so individual use varies widely. Remind
students that each person is responsible for not
only direct energy usage but also indirect usage—
the energy needed to make the products and grow
the food that each of us uses.

H. Take a quick tally to see what energy uses were
most common among students and what the range
of use is in the class.

LESSON 6: ENERGY USE & ENERGY CHALLENGES (Continued)
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Energy Use Kilowatt Hours* OR   BTU Used**

Example: radio 25 minutes

_______ kWh         _______ BTUTOTAL

For one day, keep track of everything you do that uses energy and the number of minutes or hours 
that you use that energy. LATER, you will fill in the number of kilowatt hours or BTU used and 

then compare your use to that of others.

Number of Minutes
or Hours Energy Used

P E R S O N A L  E N E R G Y  U S E  L O G

Name:________________________________  Date:_____________

*One kilowatt-hour (kWh) is 1,000 watts of electricity use for one hour—e.g., a 1,000
watt hair dryer used for one hour, or a 100 watt light bulb burning for 10 hours.

**One BTU, which stands for British Thermal Units, signifies the quantity 
of heat needed to raise the temperature of one pound of water by one
degree Fahrenheit; it is a very small unit.  

5

Appliance                             Estimated Energy Use                    

Air Conditioner – Room 1.3  kWh per hour

Air Conditioner – Central 3.0  kWh per hour

Blender 0.4  kWh per hour

CD Player 0.01  kWh per hour

Clock 0.05  kWh per day

Clothes Dryer 3.0  kWh per load OR 18,000 BTU per hour

Clothes Washer 0.25  kWh per load

Coffee Maker 0.20  kWh per pot

Computer 0.12  kWh per hour

Dishwasher 1.5  kWh per load

Electric Blanket 0.75  kWh per night

Fan 0.17  kWh per hour

Frying Pan 1.20  kWh per hour

Furnace 15.0  kWh per hour OR 100,000 BTU per hour

Hair Dryer 1.0  kWh per hour

Heater – Portable 1.5  kWh per hour

Iron 1.0  kWh per hour

Microwave 1.5  kWh per hour

Oven 3.0  kWh per hour OR 18,000 BTU per hour

Radio 0.10  kWh per hour

Range Burner 1.5  kWh per hour OR 9,000 BTU per hour

Refrigerator 5.0  kWh per day

Stereo 0.10  kWh per hour

Television 0.20  kWh per hour

Toaster 0.10  kWh per use

Toaster Oven 0.75  kWh per hour

Vacuum Cleaner 0.75  kWh per hour

VCR/DVD Player 0.02  kWh per hour

Water Heater 13.0  kWh per day OR 36,000 BTU per hour

100-Watt Incandescent Light Bulb 0.10  kWh per hour

27-Watt Fluorescent Light Bulb 0.03  kWh per hour

21*Average electricity use per household 
is about 17 kilowatt hours per day.

� Use the figures below and your Personal Energy Use 
Log to calculate how much energy you used in one day.

� Is it more or less than the average?*
� How can you reduce your total energy usage?

How Much Energy 
Do You Use?



IV. Think About Energy Challenges

A. Have students turn to page 22 in their booklets—
Energy Challenges.

B. Read aloud and discuss the question under Think
About It....

V. Learn About Energy Challenges

A. Have students read the text under Learn About
It.... Then use the following questions to generate
a discussion.

1. What is an “energy crisis”?
An “energy crisis” happens when our supply
doesn’t meet our demand for energy—such
as when we don’t get enough oil from other
countries or when we can’t generate all the
electricity that people want to use.

2. How does using energy affect the environ-
ment?
Burning fossil fuels, which supply most of our
energy in the U.S. and in southern California,
puts pollutants into our air—causing smog.
Some of these pollutants also are causing
climate changes, which can melt polar ice,
increase storms and droughts, and affect
plant and animal habitats.

3. What are some reasons that energy is
expensive?
We buy most of our oil, which we use for
transportation, from other countries. And we
have to build and maintain power plants and
transmission lines and pipelines.

4. With our increasing population, how will we
have enough energy for the future?
Allow students to share their ideas.

� Extension Activities

• Demonstrate air pollution. Gather the following
materials: white porcelain cup or plate, candle,
matches. Tell students that you are going to demon-
strate how fossil fuels produce pollution.

- Light the candle. Explain that the candle is
made, in part, from oil, a fossil fuel.

- Ask students what they think will happen if
the cup or plate is placed over the flame.

- Briefly place the cup or plate near the top of
the flame until a black smudge appears; then
remove the cup from the flame.

- Wipe off part of the black soot with a tissue to
show that the cup was not burned or scorched.
Ask students why they think the cup turned
black.

- Tell students that burning the candle releases
hot gases and tiny particles—air emissions—
which rise quickly up into the air. Explain that
some of the emissions are invisible and some
can be seen as smoke and that when the smoke
settles on a surface, it produces soot.

- Tell students that burning a candle produces
very few air emissions; but burning fossil fuels
in cars, power plants, factories, and other
buildings produces a lot of air emissions that
can cause air pollution.

• Read electric and natural gas bills. Show
students an electricity bill and a natural gas
bill and determine the cost per kilowatt hour of
electricity and cost per unit of natural gas. Point out
that natural gas is usually billed in therms
and that one therm equals 100,000 BTU.

• Determine costs. Use the following formula
to figure the cost of using various electrical
appliances:

Watts x Hours Used x Cost per kWh =
Operating Cost

LESSON 6: ENERGY USE & ENERGY CHALLENGES (Continued)
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E ne r gy  Cha l l e nges

Learn About It...
Energy comes in many forms—and
we depend on it to live our lives. But
there are challenges to getting—and
using—the energy we need. What are
those challenges?

� First, supply.
The amount of energy we have 
doesn’t always match the amount we
need. In the 1970s, the “energy crisis”
had people waiting in long lines and 
paying high prices to buy gasoline,
sometimes only on specified days. In
2008, prices rose dramatically again.
Because we depend on other countries
for much of the oil we need to 
manufacture gasoline, our supply 
is not always certain.   

In 2001, the “energy crisis” caused
“rolling blackouts” throughout
California, meaning that various areas
were without electricity for periods of
time. Along with other factors, the
shortage of electricity was caused by: 
• more demand during hot summer

weather 
• less supply from the hydroelectric

plants in the Pacific Northwest
where rainfall was low.

� Second, the environment.
Most of our energy comes from burn-
ing fossil fuels, which emit pollutants
into our air. Especially in southern
California, these pollutants cause
smog. In other parts of the country,
fossil fuels also contribute to acid
rain; and in the world they are causing
climate changes, which can have
many negative effects—such as polar
ice melting, which could lead to rising
sea levels and flooded coastal areas;

more hurricanes and tornadoes;
increased number of droughts; and
changes in forests, crop lands, coral
reefs, and wildlife habitats.

Other energy sources also impact 
the environment—whether taking up
space, flooding land behind dams,
disrupting wildlife, or creating
radioactive waste. The more energy
we use, the more the environment 
is affected.

� Third, money.
It’s expensive to supply the energy 
we need. Fossil fuels must be drilled
for or dug out of the ground and
transported to where they are needed;
power plants must be built; transmis-
sion lines must be connected. When
we import energy, even more money
must be spent. As the demand goes up
and our supply goes down, consumers
will be spending even more each
month for the energy they use.

� Fourth, population.
California is the fastest growing
state in the nation.
• In 2008, our population was 

approximately 38 million.
• By 2050, it is projected to be 

55 million.
Energy will be needed to make the
products and distribute the water 
consumed by all these people. And, 
of course, each person will use energy
every day just to live their lives.

So how will we have enough 
energy for the future?

S U P P L Y  

P O P U L A T I O N

E N V I R O N M E N T
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Think About It...
� We get energy from many sources—nonrenewable and renewable. So what’s the problem?



� Lesson Overview
Students will:

• learn about ways to meet our energy demand in the
future, including energy efficient products, renew-
ables, fuel cells, and conservation

• solve math problems related to energy use

� Vocabulary
• energy efficiency
• fuel cell
• sustainable

� Materials and Preparation
• Conservation Connection student booklets

� Approximate Time Requirement
• 1 class period

� Procedures

I. Think About Energy & the Future

A. Have students open their student booklets to page
23—Energy & the Future.

B. Read aloud and discuss the questions under
Think About It....

II. Learn About Energy Technology and
Conservation

A. Read aloud the first paragraph under Learn
About It... on page 23.

B. Have students read the text on pages 23 and 24.
Then use the questions below to discuss what they
read.

1. What does it mean to increase energy
efficiency?
It means using less energy to do the same or
more work.

2. Are appliances today more or less efficient
than in the past?
Appliances today are more efficient. Since
1980, appliances—such as refrigerators,
dishwashers, clothes dryers—have improved
in energy efficiency by 30 to 90%, depending
on the product. Today, Energy Star rated
products have advanced technologies that use
10 to 15% less energy than standard models.

LESSON 7: ENERGY & THE FUTURE
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E n e r g y & t h e  F u t u r e  
Think About It...

� What can we do to have enough energy for the future?
� Do you waste any energy?

Learn About It...
There is probably not one solution
to the problems we face supplying 
energy. Rather the key is likely to 
find a mix of new technologies and
practices that will help us have
enough energy for the future.

Technology
Efficiency
Increasing energy efficiency—that is,
using less energy to do more—is an
important part of our energy future.

The appliances we use every day eat
up a lot of electricity, but they can
be—and many have been—designed
to consume less. Since 1980,
appliances have improved in energy 
efficiency by 30 to 90%. Today, 
products that meet strict energy 
efficiency guidelines set by the U.S.
Environmental Protection Agency and

the Department of Energy
earn the Energy Star label.
These products have

advanced technologies that use 10 
to 50% less energy than standard
models. Energy Star products include
big appliances such as refrigerators,
clothes washers, dishwashers, and air
conditioners, as well as table lamps
and windows.

Other improvements in technology include:
� Smarter thermostats that can cut heating and air-

conditioning costs up to 33%. Using a micro-
computer, these thermostats allow you to divide the
day into periods and to program each period with a
specific temperature. For example, at 6 a.m., a half
hour before you get up on a cold day, the thermostat
can increase the heat to a comfortable temperature.
When everyone leaves the house at 8 a.m., the 
thermostat goes back down. Then at 5 p.m., just
before people come home, the heat comes back on,
until 10 p.m. when everyone goes to bed.

� Compact fluorescent light bulbs
(CFLs) that can last up to 10,000
hours—10 times longer than a 
standard light bulb. To get the 
same light, the CFL needs to be just
one-fourth the wattage of the stan-
dard incandescent bulb, thus using
75% less electricity. These bulbs
can replace standard bulbs in table
lamps, desk lamps, and ceiling or
wall fixtures. They are particularly
efficient in lights that will be left 
on for 3 to 4 hours at a time. CFLs
also produce less “waste heat,” thus
reducing air-conditioning in warmer
weather.

Entire buildings can be made more
energy efficient by using these
improved technologies and by
installing:
� solar roof panels
� skylights
� light sensors that naturally reduce

lighting
� separate climate control zones
� low-emission windows that allow in

maximum light but minimum heat

The U.S. Green Building Council 
has established a system to rate the
environmental and economic impact 
of buildings. This Leadership in

Energy and Environmental Design (LEED) Green
Building Rating System certifies buildings as Silver,
Gold, or Platinum. The rating is based on the number
of points achieved in areas such as energy efficiency,
water savings, content of building materials, and
indoor environmental quality. In southern California,
LEED certified buildings include the Audubon Center,
The Getty Center, the Los Angeles Convention Center,
and Metropolitan Water District’s Diamond Valley
Lake Visitor Center. What other LEED certified 
buildings can you find?

ENERGY EFFICIENCY
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Solar and Other Renewables
Such renewable energy sources as solar, wind, biomass,
and geothermal represent only a small part of our 
current energy supply, but we may need to depend 
on them much more in the future. By law, California 
utilities are required by 2020 to have 33% of the elec-
tricity they produce come from renewable resources.
Using renewable sources provides
several benefits:
� They are sustainable—meaning

they will never run out.
� They add fewer pollutants to our

air or water.
� They can reduce our dependence

on energy from other countries.

Advances are being made particularly
in solar technology. Soon we may
have solar cells placed in window
panes or glass roofs, turning buildings
into micro-power plants!

Fuel Cells
Fuel cell technology is often thought
of as “space-age” technology because
fuel cells have been successfully used
in spacecraft to provide electricity.
Now the technology can be used 
to power vehicles, homes, and 
businesses.

In a fuel cell, no fuel is burned;
instead, hydrogen and oxygen are
combined to produce electricity. And
the only emissions are heat and pure water vapor!

Unfortunately, the hydrogen needed for the fuel cell is
very expensive, and it must be stored at high pressure
and at an extremely low temperature. But fuel cell sys-
tems can include a “fuel reformer,” which chemically
changes another fuel—such as natural gas, methanol,
even gasoline—to hydrogen to power the fuel cell.
This process emits some pollutants but much less than
using the original fuel.

Fuel cells are being used in some experimental 
vehicles. They are being designed for use in electric
power plants as well as for buildings—hospitals,
hotels, manufacturing plants, shopping centers.
Eventually, small systems may be used in homes 
with natural gas supplying the fuel.

Conservation
Even with improved energy efficiency,
each of us is still using more energy
than we did in the past. 

Not only do we have more “things”
that use energy—at home and in 
businesses—but also many 
of our appliances
continue to use 
energy even 
when they have
been turned 
off. TVs, DVD
players, audio
systems, electric
toothbrushes,
cable boxes, 
computers—
all are “energy vampires,” draining
electricity while they are just waiting
to be used. This “standby power” can
add up to almost 10% of residential
use and can cost $100 per year per
household. 

To reduce the amount of energy
we use, we all need to 
conserve energy—that is,
use it wisely and not 
waste it. Turning off lights,

lowering the water heater
temperature, weather stripping

around windows and doors, along
with other conservation practices, can all help reduce
our demand for energy. We’ll save money, protect the
environment, and increase our supply for the future.

C O N S E R V A T I O N

F U E L  C E L L S

Fuel cell

Electricity

Motor Water

Hydrogen

Oxygen

Continued....
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How can 
you conserve 

energy?

REMEMBER:
Go to

surveys.bewaterwise.com

to complete your

Water and Energy

Surveys.

C H E C K  T H I S  O U T :
Go online to www.fypower.com

for more energy conservation tips. 



3. How can a thermostat help us use less
energy?
Some thermostats can be programmed to
automatically change the setting at various
times of the day. That means that the heat or
the air conditioning can be programmed to go
up or down or off so that the heat or AC is
not accidentally left on when it isn’t needed.

4. How much less energy does a compact
fluorescent light bulb use than a standard
incandescent bulb?
A compact fluorescent light bulb uses 75%
less electricity than a standard light bulb,
and it can last up to 10 times longer. So even
though it is more expensive to buy, it will save
money over time in energy costs.

5. What is a LEED building?
A LEED (Leadership in Energy and
Environmental Design) building is certified
to be energy and water efficient.

6. Why don’t we use more renewable energy
sources now?
Compared to fossil fuels, renewable energy
sources have been expensive, less efficient,
and more difficult to use.

7. What are the benefits of using more
renewable energy sources?
Renewable energy sources are:

- sustainable, meaning they will never run
out

- non-polluting for our air and water
- available in the United States, which

means we do not have to depend on other
countries for them.

8. How does a fuel cell work?
In a fuel cell, hydrogen and oxygen are com-
bined to produce electricity; no fuel is burned.

9. What are the advantages and disadvantages
to using fuel cells?
An advantage to using fuel cells is that they
produce no pollution; the only emissions from
a fuel cell are heat and pure water vapor. The
disadvantages are that hydrogen is very
expensive and it is difficult to store.

10. Why do each of us use more energy today
than we did in the past?
Although energy efficiency of appliances has
improved, we have more “things” that use
energy. Also, many of our appliances have
a “stand-by” mode, which continues to use
energy even when the appliance is turned off.

11. What are the benefits of conserving
energy?
By conserving energy, which means using it
wisely and not wasting it, we can:
- save money
- put fewer pollutants into the environment
- have more energy available for the future.

12. How can you conserve energy?
Allow students to share their ideas.

C. Have students look at the back of their student
booklets. Explain that this Conservation House
depicts many ways to save energy. Ask students
to point out energy conservation practices that
they see. Point out the web address on the page
(www.mwdh2o.com/education/conservationhouse)
and tell students that if they go online, they can
“scroll” through this energy-efficient home to see
exactly how energy is being saved.

LESSON 7: ENERGY & THE FUTURE (Continued)
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With improved technology and non-wasteful practices 
that conserve water � and conserve energy � ,
you can help 

• protect the environment, 
• stretch our supply of water and energy, 
• and save money.

A WATER �AND ENERGY �EFFICIENT HOME
Go online to www.mwdh2o.com/education/conservationhouse
to find out how water and energy are being conserved 
in and around this house.

10



III. Solve Math Problems

A. Have students turn to page 25 in their booklets—
Energy Math. Tell students that they are to use the
sample electricity bill to answer the questions.
Have students work either:
- individually
- in pairs or groups
- together as a class

B. Correct the exercise with the class, working
through the problems and discussing the answers.

� Extension Activities

• Research conservation products and report on
savings. Determine an average cost for various
new energy-saving products (e.g., Energy Star
refrigerator, programmable thermostat, low-
emission windows) and calculate how much
energy is saved and how long the product will
take to “pay for itself”—that is, even though a
new energy-efficient product may be more
expensive to buy, it costs less to operate, so
how long will it take to make up the extra cost
to purchase the product?

• Demonstrate efficiency. Gather the following
materials: pots or pans of the same shape and
size but of different materials (e.g., glass, steel,
copper), hot plate, water, stopwatch. Heat equal
amounts of the same temperature water in each
pan until the water boils. Record the times and
determine which material had the best heating
efficiency.

• Experiment with
lighting. Gather the
following materials:
photographer’s light
meter, fluorescent and
incandescent light
bulbs of equal
wattage, a lamp that
can use either bulb. In
a darkened room, turn
on the incandescent
light. Use the light
meter to measure the
amount of light given
off at distances of 3
and 10 feet from the
light. Record the find-
ings. Carefully touch
the bulb after it has
been on for a few
minutes to determine
how hot it is. Follow
the same procedures
using the fluorescent
bulb. Determine
which is more effi-
cient and why.

• Test low-emission
windows. Gather the
following materials:
sheet of ordinary
glass, sheet of low-
emission glass, two
identical boxes, two

thermometers. Put a thermometer inside each box
and place a sheet of glass on top of each box. Put
the boxes next to each other outside in the sun.
Measure and record the temperatures inside each
box every 15 minutes. Expose the boxes to differ-
ent conditions (e.g., sunny day, overcast day,
tree-shaded) and compare the differences.

LESSON 7: ENERGY & THE FUTURE (Continued)
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E N E R G Y  M A T H

Look at the sample electricity bill below to answer
the following questions.

Up to
381 kWh

Stereo: 2 hours a day
$________ per month

Television: 3 hours a day 

$________ per month

Computer: 4 hours a day

$________ per month

Refrigerator: 24 hours a day 

$________ per month

Current meter read – March 26 24245
Previous meter read – February 25 23908

Total electricity used this month in kWh 337

Your daily average electricity usage (kWh)
2 years ago: 11.18 Last year: 10.20 This year: 11.62

Details of new charges
Your rate: DOMESTIC
Billing period: February 25, 2009 to March 26, 2009 (29 days)

Delivery charges
Basic charge 29 days  x  $0.02900 $  0.84
Energy – Winter

Tier 1 (within baseline) 293 kWh  x  $0.06399 $18.75
Tier 2 (up to 30%) 44 kWh  x  $0.06909 $  3.04

DWR bond charge 337 kWh  x  $0.00491 $  1.65

Generation charges
DWR

Energy – Winter 130 kWh  x  $0.06508 $  8.46
SCE

Energy – Winter
Tier 1 (within baseline) 163 kWh  x  $0.03530 $  5.77
Tier 2 (up to 30%) 44 kWh  x  $0.06218 $  2.74

Subtotal of new charges $41.25
State tax 337 kWh  x  $0.00022 $  0.07

Your new charges $41.32

C I T Y  E L E C T R I C  C O M P A N Y

1. How many kilowatt hours (kWh) did this
customer use this month? _________kWh

2. What is the total cost for electricity this
month? $__________

3. Use the chart at the bottom of the bill to fill
in the blanks.

_______ Number of kWh used in Tier 1

x _______ Average cost per kWh in Tier 1

= Cost for Tier 1 Usage

_______ Number of kWh used in Tier 2

x _______ Average cost per kWh in Tier 2

= Cost for Tier 2 Usage

4. If 50 fewer kWh were used, approximately
how much would the bill be? $_________

5. If 50 more kWh were used, approximately
how much would the bill be? $_________

6. According to this bill, has this customer’s
daily average electricity usage increased or
decreased from the last year? ___________

7. Why does the average amount of energy
used change from month to month?

8. Use your “Personal Energy Use Log” and
the average cost per kWh on this electricity
bill, to figure the cost of all the electricity
you used in one day. $__________

9. Use the figures on page 21 and the cost per
kWh on this electricity bill to figure the
monthly (30 days) operating costs of the
electrical appliances listed below.

Tier 1 Tier 2 Tier 3         Tier 4            Tier 5

293
kWh

44
kWh

Up to
586 kwh

Up to
879k Wh

$0.12 $0.14 $0.21 $0.24 $0.28

Average cost per kilowatt hour
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increased

It changes according to the weather (heater), the
amount of daylight (lights), and the number of
hours and days people are home using electricity.

0.72
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Stereo: 2 hours a day
$________ per month

Television: 3 hours a day 

$________ per month

Computer: 4 hours a day

$________ per month

Refrigerator: 24 hours a day 

$________ per month
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1. How many kilowatt hours (kWh) did this
customer use this month? _________kWh

2. What is the total cost for electricity this
month? $__________

3. Use the chart at the bottom of the bill to fill
in the blanks.

_______ Number of kWh used in Tier 1

x _______ Average cost per kWh in Tier 1

= Cost for Tier 1 Usage

_______ Number of kWh used in Tier 2

x _______ Average cost per kWh in Tier 2

= Cost for Tier 2 Usage

4. If 50 fewer kWh were used, approximately
how much would the bill be? $_________

5. If 50 more kWh were used, approximately
how much would the bill be? $_________

6. According to this bill, has this customer’s
daily average electricity usage increased or
decreased from the last year? ___________

7. Why does the average amount of energy
used change from month to month?

8. Use your “Personal Energy Use Log” and
the average cost per kWh on this electricity
bill, to figure the cost of all the electricity
you used in one day. $__________

9. Use the figures on page 21 and the cost per
kWh on this electricity bill to figure the
monthly (30 days) operating costs of the
electrical appliances listed below.
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It changes according to the weather (heater), the
amount of daylight (lights), and the number of
hours and days people are home using electricity.
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18.00

Up to
381 kWh

Tier 1 Tier 2 Tier 3 Tier 4 Tier 5

293
kWh

44
kWh

Up to
586 kWh

Up to
879 kWh

$0.12 $0.14 $0.21 $0.24 $0.28

Average cost per kilowatt hour



�� Lesson Overview
Students will:

• analyze their Home Water & Energy Surveys
• review personalized recommendations for ways to

save water and energy at home
• develop a home conservation plan
• monitor, evaluate, and revise their plans

�� Vocabulary
• aerator • insulation
• caulk • mulch
• hybrid • weather strip

�� Materials and Preparation
• Home Water & Energy Survey completed by

each student
• personalized survey results printed out for each

student (surveys.bewaterwise.com)
• Conservation Connection student booklets

�� Approximate Time Requirement
• 1 class period to analyze survey results and make

personal conservation plans
• 1 class period to evaluate home conservation plans

and calculate savings

�� Procedures

I. Analyze Completed Home Surveys

A. Have students get out their Home Water & Energy
Survey. Ask how they did on the survey.

1. Did your families get involved?
2. What did your families say?
3. Did you find any areas needing

improvement?

B. Be sure all students have input their survey
answers online at surveys.bewaterwise.com and
have printed out their personalized results. Explain
that the results show in what areas they and their
families already do well conserving water and
energy and in what areas they can improve.

C. Explain that many of the recommendations for
improvement relate directly to the items on the
survey—for example: “wash full loads in clothes
washer” and “turn down the heater thermostat.”
But point out that there might be other recommen-
dations in each area—for example: “use the short-
est cycle possible in the clothes washer” and
“install a new programmable thermostat.”

D. Take a quick tally to see which items on the survey
received the most recommendations. Review sug-
gestions for improvement for those items.

II. Visit the “Conservation House”

A. Have students once again look at the back of
their booklets at the Water- and Energy-Efficient
Home. Remind them that by going online to
www.mwdh2o.com/education/conservationhouse,
they can find even more recommendations for
ways to conserve water and energy.

B. Encourage students to visit the Conservation
House online and to note on their printouts any
other conservation practices that might be useful
for their families.

III. Make Personal Conservation Plans

A. Have students turn to page 26 in their booklets—
What’s Your Home Conservation Plan? Ask
students to fill in the answers to the questions:

1. Why do we need to conserve water?
2. Why do we need to conserve energy?

Discuss students’ answers.

LESSON 8: HOME WATER & ENERGY SURVEY
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B. Tell students that from the recommendations they
received from their home surveys, they are going
to plan ways that they—and their families—can
better conserve water and energy. Point out that
many of the recommendations for conserving
water and energy are simple practices and habits
that anyone can do—like turning off the water
while brushing teeth—while others involve more
effort and expense—like changing incandescent
bulbs to CFLs.

C. Ask students to look through their recommenda-
tions for behaviors that they can change and for
new technologies that their families might use.
Tell students to write their plans for water and
energy conservation in the spaces provided.

D. Discuss some of the plans that students have
made.

IV. Share Conservation Plans with Families

A. Tell students that they are to take home, share, and
discuss with their families their personalized rec-
ommendations from the home survey and the
plans they have made to conserve. Encourage stu-
dents to talk with their families about:

• the importance of conserving water and
energy

• the recommendations that indicate how their
family can improve

• any changes—additions or deletions—to their
plans

B. Encourage students to visit the Conservation
House online with their parents (www.mwdh2o.
com/education/conservationhouse) and to visit
the sites linked to the Conservation House for
even more information.

C. Set a date to discuss students’ revised plans after
talking with their families.

V. Evaluate Conservation Plans

A. When students bring back their Home Conser-
vation Plans, take a tally to see what students and
their families are planning to do to conserve water
and energy.

B. Have students review their plans each week. Tell
them to put a check by the activities that are being
done and to cross off any items that have been
completed (for example: fix leaky faucet). Have
students update and change plans where necessary.

C. Discuss their plans periodically:
1. Why are certain activities not being done?
2. What changes have been easy to make?
3. What changes have been difficult?
4. What else can you do?

Ask students to think about what they can do to
see that the conservation practices are followed.
For example, if long showers are still being taken,
perhaps they could put a timer in the bathroom; if
the heat is still being left on at night, perhaps they
could put more blankets on the beds.

LESSON 8: HOME WATER & ENERGY SURVEY (Continued)
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What’s Your HOME Conservation Plan?

Why do we need to conserve water?

Why do we need to conserve energy?

From the results of your HOME Water and
Energy Survey, plan ways that you and your 
family can better conserve water and energy.

Think about:
• behaviors or habits that could be improved 

(for example, running the clothes washer when 
it isn’t full or leaving the computer on
when you are not home)

• new technologies
(for example, repairing sprinkler
heads or replacing incandescent
bulbs with CFLs). 

When you make your choices for
ways to improve, consider:
• how much the improvement will

cost—in money, time, effort
• whether your specific family

members will be able to follow
through on the action.
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Water Conservation Plan Energy Conservation Plan

PRESENT

YOUR PLAN

TO YOUR
FAMILY



VI. Retake Home Survey

A. After students have had time to implement
their conservation plans with their families,
have them complete the survey again.

B. Have students compare their second results with
their first results. Discuss the improvements they
have made in water and energy conservation.

VII. Calculate Savings in Water and Energy

A. Using the information from page 9 (How Much
Water Do You Use?) and from page 21 (How
Much Energy Do You Use?), have students
calculate:

• How much water and energy their family is
saving.

• How much water and energy is being saved
by the entire class.

B. Using the costs for water, electricity, and natural
gas in your area (determined either from bills
or by contacting utilities) have students calculate
approximately how much money their families
can save per month, per year.

�� Extension Activities

• Organize a conservation campaign. From their
surveys, have students determine what areas most
need improving. Have students plan how they can
help people in their community conserve. For
example, they might:

- develop flyers to hand out
- fix leaks
- distribute conservation equipment, such

as aerators
- fix, unclog, or adjust sprinklers so that

pavement is not being watered
- perform draft tests on windows and caulk

air leaks.

• Design a water and energy efficient home.
Have students research and make plans to build
and furnish a home that would make efficient use
of water and energy.

• Compare models. Have students look at and
compare the “Energy Guide” on appliances such
as refrigerators, clothes washers, clothes dryers,
and dishwashers. Why do some models use less
energy or water?

• Conduct solar experiments. How does window
size affect solar heating? What placement of
windows provides the most effective solar heating
of a building? How does shading windows affect
the temperature inside the building? Which keeps
a room coolest: drapes, window shades, blinds?

• Demonstrate insulation. Gather the following
materials: 2 small water glasses, 2 thermometers,
ice chest with ice or a refrigerator, cotton balls,
small corrugated cardboard box. Fill the glasses
with equal amounts of room temperature water.
Measure and record the temperatures. Put cotton
balls on the bottom of the cardboard box; put one
glass inside; then pack the empty space between
the glass and the side of the box with cotton balls.
Put a thermometer in each glass and place the
glasses—one in the box and one not—inside the
ice-filled ice chest or refrigerator. Check and
record the water temperatures after 5 minutes and
10 minutes.

LESSON 8: HOME WATER & ENERGY SURVEY (Continued)
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�� Lesson Overview
Students will:

• conduct a survey of water and energy use at their
school

• input survey results online to determine areas where
conservation could be improved

• review recommendations to save water and energy
at school

• develop and implement a school conservation plan
• evaluate their school plan

�� Materials and Preparation
• Conservation Connection student booklets
• School Water & Energy Survey

- a copy for each student or each group printed out
from surveys.bewaterwise.com or from the
Appendix

�� Approximate Time Requirement
• 1-2 class periods to plan and conduct the school

survey with, perhaps, some time out of class
• 1-2 class periods to analyze survey results and make

conservation plan
• 10-15 minutes periodically to monitor and evaluate

plan

�� Procedures

I. Conduct School Water & Energy Survey

A. Tell students that besides at home, they also can
make an impact on water and energy conservation
at school. Show students the School Water &
Energy Survey (either printed out or online
at surveys.bewaterwise.com). Read aloud the
directions for conducting the survey and point
out the following:

• Survey is divided into two parts:
Part 1: Water
Part 2: Energy

• Some questions simply require observation to
be answered; others require them to do a little
research or to talk to maintenance people.

• Tips for some of the items appear in boxes
beside the questions.

B. Explain that once the school survey is completed,
they will input their answers online to receive
recommendations as to how the school can better
conserve water and energy.

C. Divide the class into groups to cover the various
areas on the survey:

1. Water – Indoors (Items 1-4)
2. Water – Outdoors (Items 5-17)
3. Energy – Heating and Cooling (Items 18-26)
4. Energy – Lights and Appliances (Items 27-31)
5. Energy – Cafeteria and Waste (Items 32-35)
6. Energy – Transportation (Items 36-37)

D. Distribute copies of the survey, or instruct students
to print it out, and have the groups meet to deter-
mine what needs to be done and how they will get
the answers to each question.

E. Set a date for completion.

LESSON 9: SCHOOL WATER & ENERGY SURVEY
IMPORTANT: Before students survey the school, and particularly before they try to initiate changes at the school, it is
important to get support from your administration. You may also need to talk with maintenance staff to inform them of
students’ plans and to ask for their help.
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II. Input School Survey Findings

A. Have each group share the results from their
section of the School Water & Energy Survey
and discuss their findings. Ask:

1. Were there any surprises?
2. Did you find any areas that you think need

improvement?
B. Have each group go online and follow the

directions to enter their answers to the school
survey. (surveys.bewaterwise.com)

C. Tell students that once all their answers are sub-
mitted, they will receive recommendations that
indicate in what areas their school already does
well conserving water and energy and how they
can improve. Be sure that students print out the
recommendations for their school.

III. Develop a School Water & Energy Conservation
Plan

A. Have students turn to page 27 in their booklets—
What’s Your School Conservation Plan?

B. Using the recommendations printed out for
their school (and any relevant conservation
practices they find in the Conservation House at
www.mwdh2o.com/education/conservationhouse),
have students as a class decide what changes they
would like to work on at their school. Suggest that
they focus on only one or two areas (e.g., for
water—leaks or overspraying sprinklers; for
energy—lights on in empty rooms or equipment
left on all night).

LESSON 9: SCHOOL WATER & ENERGY SURVEY (Continued)
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What’s Your SCHOOL Conservation Plan?

From the results of your SCHOOLWater and Energy Survey, choose
one or two possible water conservation improvements and one
or two possible energy conservation improvements.
Then plan how to get these changes done.

Think about:
• what tasks need to be done
• who needs to be contacted
• how funds will be provided if necessary.

Water Conservation Improvement Tasks to Accomplish Improvement
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Energy Conservation Improvement Tasks to Accomplish Improvement

1.

2.

1.

2.

Choose what

improvements you

want to work on and

implement your
plan!



C. For the area(s) on which they’ve decided to focus,
have students start planning how to get changes
made. Either:

• work together as a class
or

• divide the class into groups to plan how they
would go about improving conservation in the
chosen area and what tasks need to be done.
Have each group share their ideas with the
class and then vote on which ideas to put into
action.

D. Point out to students that it is important:
1. to find out and go through the proper “chain

of command” to recommend some changes;
for example, just asking the maintenance
crew to do something differently will not
work if the maintenance department is
following a district policy.

2. to be prepared with data, costs, specific plans,
and recommendations for any presentations
they make—to the principal, the school board,
the maintenance supervisor.

IV. Monitor and Evaluate School Conservation Plan

A. Monitor the progress of the School Water &
Energy Conservation Plan. Discuss:

- what has and has not been accomplished
- why certain tasks have yet to be done
- what tasks need to be added
- when tasks will be completed.

Make revisions to the plan and continue to
monitor the progress.

B. As a class, have students evaluate the success of
the plan they made to conserve water and energy
at their school. If possible, see if they can compare
water or energy usage before and after their plan,
either by checking bills or by checking with the
district office.

�� Extension Activities

• Write proposals to make improvements. If
students have found that their school needs new
equipment to help conserve water or energy, have
them write proposals to get the change done—
both approval to make the change and money to
fund the change.

• Compare sunlight and electric light. Cover the
windows and turn on the lights necessary to work
comfortably. Add up the electrical usage to keep
these lights on throughout the day. Now uncover
the windows and see how many lights can be
turned off. Compare the usage. Also, in warm
weather, compare the temperature with windows
covered and uncovered and consider air condition-
ing load increase.

• Examine heating and/or air conditioning
systems. Ask the school’s custodian or your
district’s energy manager to take your students
on a tour of your school’s heating system and, if
your school has it, air conditioning system. Have
students find out how the electric and/or gas meter
works, how the air gets heated or cooled, how the
heated or cooled air gets into the rooms, what it
costs each month to heat or cool the school.

• Go on patrol. Ask students to observe in the
community where they see water and energy
being wasted, for example, lights left on in office
buildings all night, parks being watered in the rain.
Keep a list and find out who to contact to change
the “waster” activity.

LESSON 9: SCHOOL WATER & ENERGY SURVEY (Continued)
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