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UATER & ENERGY 1N SOUTHERN CALIFORNIA




LESSON 1. WATER, th

R6Y, & Y0U

63 Lesson Overview
Students will:

be introduced to the importance of water and
energy

compare their use of water and energy to use in
the past

keep track of personal water and energy use
begin the Home Water & Energy Survey

63 Vocabulary

condensation * precipitation
evaporation ¢ renewable
nonrenewable ¢ transpiration

63 Materials and Preparation

Conservation Connection student booklets
Home Water & Energy Survey
- a copy for each student printed out from
surveys.bewaterwise.com or from the
Appendix

63 Approximate Time Requirement

1 class period

Water Uses tnergy Uses

How Are Water and
Energy Used?
|

List all the ways you can think of that people use water and energy
in homes, in businesses, in the community, on farms.

63 Procedures
I. Introduce the program

A. Distribute a copy of the student booklet,
Conservation Connection, to each student and
explain that the class is going to be learning about
water and energy in California, especially in
southern California. Allow students a few
moments to look through the book.

B. Divide students into groups and have them turn to
page 2 in their booklets—How Are Water and
Energy Used? Read aloud the directions at the top
of the page. Ask students to work with group
members to list all the uses they can think of for
water and for energy. Remind students that water
and energy are used in places other than in the
home, for example to fight fires, grow food,
manufacture paper.

C. When students have completed their lists, ask each
group to read what they’ve listed.

D. Point out that along with their direct uses, they are
responsible for many “indirect” uses of water and
energy in industry and agriculture.

II. Think About Water, Energy, & You

A. Ask students to turn to page 3—Water, Energy,
& You. Read aloud and have students discuss the
questions under Think About It.... In the discus-
sion of each question, allow students to share their
ideas, but be sure to point out the following:

1. What would a day be like without water or
energy?
There would be no day as we know it without
water and energy, we need the radiant heat
and light from the sun; we need water to drink.
Without water and energy, we could not live.

2. How have you personally used water and
energy today?
Some personal uses may not be so obvious,
such as reading clocks, drinking milk that was
kept cold in the refrigerator, talking on the
phone, and flushing toilets.
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3. How do you think your use of water and
energy compares to people’s use 100 years

ago?

A hundred years ago, people did not have such
easy access to water and energy, and they did
not have so many products that use water and
energy. Edison did not invent the light bulb until
1879, and the first electric power station wasn’t
built until 1882; the electric vacuum cleaner
and washing machine were invented in 1907;
the Model T automobile was put into production
in 1913; only about 60% of farms had flowing
indoor water by 1936.

4. Is there enough water and energy to last

forever?

We do expect the sun to continue to shine and
rain to continue to fall; thus, we expect there to
always be water and energy. However, will we
always have enough clean water and enough
energy when and where it is needed for every-

one?

Water, Energy, & You

Think About It...

< What would a day be like without water or energy? 8
< How have you personally used water and energy today? [: H E [: “ T H | S U U T .
< How do you think your use of water and energy Go online to
compares to people’s use 100 years ago? surveys.bewaterwise.com
43 Ts there enough water and energy to last forever? the Water and Energy Survey

Learn About It...

We need water and energy.

Water makes up about 65% of our
bodies; we cannot live more than about |
a week without drinking water. And we [£5
need water to grow our food and make
products that we use every day.

Energy is essential to life; we could
not exist without the heat, light, and
food that are created by the energy the
sun provides. And, of course, we use
energy in so many other ways, from
cooking our food to running our cars.

We use a lot of water and energy every
day. Ts there a never ending supply?
Well, yes...and no.

‘Water does fall from the sky, but it is
not “new” water, just recycled water.
The amount of water on Earth never
increases or decreases. We have a fixed
supply.

Heated by the sun, water on the ground |
in oceans, lakes, rivers, streams, and |
other areas evaporates; water vapor

is also released from plants through
transpiration. All this water vapor rises
into the air, cools, and condenses into
tiny droplets that gather and form
clouds or fog. Finally, when the clouds meet cool air
over land, precipitation in the form of rain, hail, sleet,
or snow is triggered, and water returns to the land or
sea. Thus, the water you use is the same water used by
dinosaurs, early Native Americans, pilgrims, and your
great grandparents.

e

to print out and begin

for Home and/or School.

Energy—which produces heat, light, or motion—
comes from many sources, such as:

@ fossil fuels (oil, natural gas, coal)
© the sun

€ the wind

€ the ocean

Some of our energy sources are
renewable; they can keep on providing
energy. For example, we expect the
sun to keep shining and the wind to
keep blowing. However, the energy
sources that we depend on the most—
oil, natural gas, and coal—are non-
renewable. There is only a limited
supply of these fossil fuels in the
earth. Once they’re gone, they’re
gone forever.

Our supply of water and energy meets
our needs most of the time. But, in
times of drought and during periods

of high energy demand, we don’t have
enough water and energy. And as the
population grows every day so does our
demand for water and energy, yet our
supply is decreasing as we find more
ways to use these precious resources.

So how can we be sure we have enough for the
future?

lll. Learn About Water, Energy, & You

A. Have students read the text under Learn About

It... on page 3. Then use the questions below to
briefly discuss what they read. Alternatively,
write the questions on the chalkboard, divide
students into groups, and have each group answer
the questions using the information on page 3 in
their booklets

1. What is the water cycle?
Water circulates constantly. Water that
evaporates from the ground or that is released
from plants through transpiration rises into the
air as water vapor. In the air, it cools and
condenses and eventually falls to the earth as
precipitation (rain, snow, sleet, hail), where it
again evaporates and rises into the air.

2. Can we increase our supply of water?
No. We have a fixed supply of water. Varying
amounts of water are available in different
places and at different times depending on
geography and weather, but only a limited
amount of water exists on Earth.

3. How can you tell when energy is being used?
Energy is being used any time there is heat,
light, or motion.

What’s the difference between renewable and
nonrenewable energy sources?

Renewable energy sources never get used up;
they are constantly resupplied by natural
processes. For example, sun, wind, wood, and
water are all renewable energy sources.
Nonrenewable sources have only a limited
amount. For example, once we’ve used up all
the fossil fuels (oil, natural gas, coal), there
will never be any more.

t

5. Why do we need to be concerned about our
supply of water and energy?
As our population grows and as we find more
and more ways to use energy and water, we are
using more water and energy all the time. In
times of drought, our supply of water is some-
times not enough for everyone. And during
periods of high energy demand, such as on hot
summer days, we sometimes can’t produce
enough energy.

6. So how can we be sure we have enough
water and energy for the future?
Allow students to share their ideas.
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PERSONAL WATER USE LOG
-

For one day, keep track of everything you do that uses water and the number of minutes the water
is running for each use. LATER, you will fill in the number of gallons used and then compare
your daily water use to that of others.

Name: Date:
Number of Minutes
Water Use Water Running Gallons Used
Example: Shower 12 minutes
4 TOTAL gallons

IV. Track Personal Water and Energy Use

A. Have students turn to pages 4 and 5 in their
booklets—Personal Water Use Log and Personal
Energy Use Log. Explain that for 24 hours
(starting either now or tomorrow morning),
they are to keep track of every time they
personally use water and energy. Review the
examples.

PERSONAL ENERGY USE LOG
-

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.

Name: Date:

Number of Minutes
Energy Use or Hours Energy Used Kilowatt Hours* OR BTU Used**

Example: radio 25 minutes

*One kilowatt-hour (kWh) is 1,000 watts of electricity use for one hour—e.g., a 1,000
Walt hait cyer used for bne hour, or a 100 watt light bulb burning for 10 Fours. TOTAL kWh BTU
**One BTU, which stands for Brtish Thermal Units, signifies the quantity
of heat needed to raise the temperature of one pound of water by one >
degree Fahrenheit; itis a very small unit.

B. Point out that on each page they are to fill in
only the first two columns at this point, indicating
what they used and for how long they used it.
Explain that the last columns—*“Gallons Used”
(for water) and “Kilowatt Hours or BTU Used”
(for energy)—will be completed later (in Lessons
3 and 6).
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V. Introduce the Home Water & Energy Survey

A.

Ask students if they think any water or energy is
wasted in their homes.

Distribute a Home Water & Energy Survey

to each student, printed out from the website
(surveys.bewaterwise.com) or from the
Appendix. Alternatively, show students a copy
of the survey and instruct them how to go online
to print out their own copies.

Read aloud and discuss the directions for com-
pleting the survey. Emphasize that students should
work with their families to answer the questions.
Explain that some of the items are easy to answer,
but some will take investigation.

Tell students that some questions—

especially those that show the help

symbol at right—may require the

assistance of an adult. Point out

that next to some items is a box

containing tips to help answer the

question.

Tell students that after their surveys are completed
they will input their answers on the website and
receive recommendations as to how their families
can better conserve water and energy.

Set a date for the surveys to be completed and
for students’ answers to be input online. (Note:
Students’ results will be analyzed in Lesson 8.)

63 Extension Activities

Prepare water and energy timelines. Research
significant dates in our history of water (e.g., in
1888 Thomas Crapper perfected the valve system
of the toilet; in 1913 the Los Angeles Aqueduct
began delivering water, in 1914 the first drinking
water standards were adopted) and energy (e.g.,
in 1879 Thomas Edison invented the light bulb;
in 1903 the Wright Brothers flew the first airplane;
in 1942 the first nuclear chain reaction was
demonstrated) and make murals depicting the
events throughout history.

Compare water and energy use throughout
history. Divide students into groups and assign
each group to research a particular historical group
of people—such as the first colonists, early Native
Americans, settlers on the frontier, plantation
owners during the Civil War, etc.—to determine
their water and energy sources and uses.

How well are you conserving WATER and ENERGY
at HOME and at SCHOOL?

Take the tofind out!

s easyl

1. Print out the survey for HOME or for SCHOOL.
2. Werk with famly members or withstudents and school taff to answer the questins.
3. Input your

nine.
4. Receive r

tions t0 save mere WATER and ENERGY.

Start here by selecting asurvey: [ 11

T

SURVEY

Asw smo
affect water and energy use. Mark the answer that fs most true.

P @ o e e bl sprt of it

ERS ONLINE at this webste.

G ISERVATION
G LO¢CTIon

PRINT AND COMPLETE THE SURVEY

1. Mark only one answer per question.

2. Skip any question that you cannot or do not wish to answer (but try to answer them ).

3. When you have marked all of your answers, return to this website to [FPUT YouR ANGHER]

Part 1 : Saving Water

Question 1 : Faucets

o family members leave the water running while washing hands, brushing teeth, shaving, doing dishes, or cleaning fruits and vegetables?
. __ yes, some leave the water running

b._no

Question 2 : Showers

o family members spend more than about 10 minutes in the shower?
. _ yes, some take long showers

b __ no, most take short showers

Question 3 :

What is your showerhead's water output?
Not sure?

2.__11t02 % gallons per minute

e Here's how o fid out the water output for your &
\owerhead: Q

1. Get two buckets, a watch with a second hand, anda |/~

measuring cup.
2. Hold one bucket under the showerhead and have
som

\eone turn on the water at full pressure. -

. __ more than 5 gallons per minute

3. Let the water run nto the bucket for 15 seconds.

4. Measure how many cups of water are in the bucket and mutiply the
number of cups by 4 (to calculate how many cups per minute).

5. Convert the number of cups to gallons (16 cups in a gallon) to
determine how many gallons flow per minute.

6. Go water some plants 5o you don't waste the water!
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é Lesson Overview ¢ Procedures
Students will:
* learn about surface water and groundwater I. Think About Water Sources

* learn how water is distributed—especially in

! i A. Have students open their student booklets to page 6,
southern California

Water Sources.

¢ Vocabulary B. Read aloud and discuss the questions under Think
* acre-foot * overdraft About It....
* aqueduct * reservoir
* aquifer * surface water Il. Learn About Water Sources

* groundwater
A. Display a topographical map of California. Have

¢ Materials and Preparation students note where most of the natural rivers and
* Conservation Connection student booklets lakes are and where most of the cities are. Ask
* Topographical wall map of California students why they think that is.
* Materials for demonstration (optional)

- large glass jar or small aquarium

- aquarium gravel

- watering can

- meat baster 1. What happens to all the rain that falls?

- water About 1/3 of the rain that falls ends up in rivers,
lakes, and streams. The rest is used by plants
and animals, soaks into the ground, and evapo-
rates.

B. Have students read the information on page 6 about
surface water and groundwater and use the follow-
ing questions to generate a discussion.

é Approximate Time Requirement
* 1 class period

2. What is surface water?
Surface water is all the water we see on the

Water Sources surface of the Earth—water in creeks, streams,

Think About It... . L i rivers, lakes, the ocean.
& Where does the water you drink and use every day come from? E H E [; K 'I' H I S [] U 'I' .
N . - . 4
[ Hwa mych of the water from rain, and other precipitation, (0 GRS (B T AT e 3. What ls groundwater?
is available for us to actually use? natlas/Natbsstart.asp for a map showing

all aquifers and surface water in California.

Learn About It Groundwater is water under the surface of

We get all the water we use from only two places — underground. In all of them, the water gets there by the Ea rth that Collects in aquif ers, WthI’l are
on the ground and under the ground. soaking into the ground from:
& rain ; 1 1
Surface Water # inigation of crops basins underground where water is stored in
‘Water on top of the ground is called & river and stream beds .
surface water. We can see this water n: 4 recharge ponds where water is spaces between particles of sand, gravel, and
¢ lakes & rivers purposely spread on the ground
é streams oceans to refill the aquifer. rock
How d:}es the walzr get lher;‘l rrom | That's how water gets into the ground.
rain, of course, and snow and sleet an How do we get it out? Wells are drilled 3
hail. In California, about 200 million into the ground and electric pumps 4. How does water get into the ground?

acre-feet of water falls from the sky push the water up to the surface. But

every year; that’s about the same as : & cven though a lot of water is stored W ] f i

‘goo guillianvfiolball ﬁ(e)lds each‘!illegla SURFACE underground, we can’t pump it all up. ater soaks into the ground rom rain,

oot deep with water. One acre-foot is Some of it is too deep and too expen- .o . .

about 326000 gallons, so that's a ot o ey irrigation, river beds, and recharge ponds.

of water. But only about % of that or too polluted.

water actually ends up in ivers. Evenif we could, we shoulds't pump 5. How do we get the water out of the ground?

lakes, and streams. The rest
@l out all the groundwater because that

of it is either used by trees, . . .
plants, and animals o soaks can cuse vendrgh, which canses Wells are drilled into the ground and the water
is pumped up.

into the ground or evaporates.
 The ground may compact and never
be able to hold water agai
4 Land may sink, causi
roads, and pipelines to crack or 66 CY)
break. 6. What does “overdraft” mean?

4 Plants depending on the ground-

Most of California’s rivers, streams,
and lakes are in the north because
that’s where about 75% of the precipi
tation falls. Southern California has
much less rain; therefore, southern

a1 e ks nd water may dic. “Overdraft” means that too much water has
Groundwater For the entire state of California, during .
Water that souks into the ground mestyen— been pumped out of the ground, which can
llects in basi lled aquifers. The ife t fac . .
O ke ks sbove gound. They | & about ¢ of the oS from surface water cause land to sink, the aquifer to compact

are more like sponges, holding from groundwater. .
water in spaces between - ‘ and be unusable, or plants depending on
particles of sand and gravel In southern California, like the rest of ’
and in cracks in rocks, the state, about % of the water we use .
] during most years comes from groundwater the groundwater to die.

California has about 500 aquifers.
Where does your city  Some are just the size of small
gt its water? 6010 pools; others are miles long and
WWWDEWZIENWISE.COM  hundreds of feet deep. Some are
o find your just a few feet underground;
local agency. others are thousands of feet

However, local surface water supplies southern
California with only about 2% of our water, not
60-70% like the entire state.

So where do you think the rest of the water we
use in southern California comes from?
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7. Why are most of California’s rivers, streams, IV. Think About Water Distribution
and lakes in northern California?
About 75% of the precipitation in California falls
in the north, creating rivers, streams, and lakes.

A. Have students turn to page 7 in their student
booklets—Water Distribution.

8. In California, how much of the water we use B. Read aloud and discuss the Think About It....

uestions.
comes from surface water and how much from q
groundwater?
Most years, about 2/3 of the water we use comes
from surface water and about 1/3 comes from Water Distribution
groundwater. Think About It...
& 75% of the people in California live in the central and southern part, but 75% of the rain and snow falls
9. In Southern California dO we use the same in the northern part of the State, so how does the water get to where it is needed?
4 4 What do we do in drought years when less rain falls and less water is available to use?
amounts of surface water and groundwater as Learn About It
in the entire State? Throughout California—especially in southern In southern California, about 66% of the
California—more water is needed in some places water we use is imported through
] / 111 han is locally available. So we move w; wh three aqueducts:
No. Groundwater use in southern California is the than s locally avaiuble. Sowe move waler o where | (e sdveluels
same—about 1/3 or 33% of our total supply. But Aqueducts v
. To carry water across land and over & California Aqueduct
local surface water provides only about 2% of our or through mountains
in California,
nnels, pipelines,
supply. B, o
V- X built. This system of
10. So where does the rest of the water we use in Y Sl meam t lead Reservolrs
. . Waler—moves more .:\ll‘ ‘alonlgh[he va:queduflls. la.re resgrv‘m’?hth‘at ar‘e f]vse.d
southern California come from? e v ier i B e e el
.. dams. In times of heavy rain, excess water can be
Allow students to share their ideas. world ored n the resevoirs. The wate can b saved for
Mokelumne use in case of a severe drought or an emergency—
Aqueduct such as an earthquake—or in times of high water
. demand—such as in hot summer months.
III. (OptIOIlal) Demonstrate Groundwater al‘ld I»Alelc:dH;tchy More than a thousand reservoirs store water
. throughout California. In southern California,

Surface Water

De‘l:t:;‘lglendola seven major reservoirs—as well as many smaller
ones—store water from the three aqueducts used

Friant-Kern N . .
Canal to import water into the region.

A. Fill a jar or aquarium with gravel, building the e Many eservois provid ather benefit:
. . . & Recreation. Like natural lakes, some reservoirs
ground up slightly higher on one side than the ar s for sin, swimning. bosting.ad
. . . . water-skiing.
other. Sprinkle water from a watering can into the * ot & Floodcontl. R e s
. . . . o crealel‘em can protect land from flooding
jar or aquarium to simulate rain. Saturate the I N by bldingback .
7S Anaheim & Clean, low-cost electricity. Some reservoirs
ground but do not pour so much that water shows [} Y Zoemet have hydroelectric power plants tht produce
3 . ) 26 A::el;ugl iver ;lecl:i.llly \.Nhlenh\fvalcr is rclfa;e(!rl}'?)‘m
above ground. To simulate the drilling of a well, Addlx{]nur ity Tomoess P
use the meat baster to pump up some groundwater. 3 116 map. esdedopump et
7
B. Sprinkle more water until a “lake” forms at the
low ground end. Have students experiment with
“raining” more and “pumping” more to demon-
strate the interaction between groundwater and
surface water. V. Learn About Water Distribution

A. Have students read the information on page 7
and use the following questions to generate a
discussion.

1. What are aqueducts?
Aqueducts are channels, pipelines, and tunnels
through which water travels across land.

2. What are the three aqueducts bringing water
into southern California?
The Los Angeles Aqueduct, the Colorado River
Aqueduct, and the California Aqueduct bring
B water into southern California.
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3. How much of the water we use in southern
California comes through these three
aqueducts?

About 66% of our water is imported through
these three aqueducts.

4. Where do we store the water until it is
needed?
We store water in reservoirs—which are either
lakes or large tanks.

S. What other uses do reservoirs have?
Reservoirs can provide recreation, flood control,
and electricity if they have hydroelectric power
plants.

6. Why do you think some reservoirs prohibit
activities like swimming and water skiing?
Limiting the amount of actual “body contact”
in the water lowers the level of contamination,
making water treatment less of a challenge.

VI. Continue Tracking Water Use
A. Remind students that they should be keeping track

of all the water and energy that they are using
today.

B. Check students’ Personal Water & Energy Use Logs

to be sure they are being filled in.

6 Extension Activities

* Research your city’s water supply and water uses.
Find out, either through Internet research or by call-
ing your water agency, information about the supply
and demand of water in your area.

* Investigate droughts in California. What defines a
drought? When was the last one in California?
What’s the history of droughts in California? How
long do they last? What effects do they have on
people, on the environment, on the economy? Will
there be fewer or more droughts in the future?

* Research major reservoirs. For each of the seven
major reservoirs in southern California, identify their
size, their water source, and the places their water is
used.

- Castaic Lake

- Diamond Valley Lake
- Lake Matthews

- Lake Perris

- Pyramid Lake

- Lake Silverwood

- Lake Skinner
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é Lesson Overview
Students will:

¢ determine how water is used in the state of
California and in southern California (agriculture,
environment, urban)

* discuss the problem of water supply meeting water
demand

* analyze their personal water use

¢ Vocabulary
* agriculture
e environment
e urban

¢ Materials and Preparation
e Conservation Connection student booklets

é Approximate Time Requirement
* 1 to 2 class periods

Water Use

Think About It...
& Besides personal uses, what else is water needed for?
4 What do you think the most water is used for in California?

Learn About It...

In California, we use all the water we have available to use. We even bring extra water into California from
other states. Here’s where the water goes:
Urban Water Use

Agricultural Water Use

& Homes (toilets, faucets,
& Crops hoses, etc.)
(for people—California grows
half the fruit and vegetables
eaten in America—and for
animals, e.g., alfalfa

and corn)

& Businesses (shops, office
buildings, restaurants,
hotels, car washes, etc.)

& Industry (to make
products, to cool machinery,
to produce food, etc.)

& Animals
(for drinking, e.g.,
a cow can drink

35 gallons a day) @ Public services (street

cleaning, fire fighting, park
watering, etc.)

In southern California, water is divided up

A differently.

Environmental Water Use

Urban Water Use

& Streams (to keep flowing)
 Plants and trees (to live) Agricultural
& Wetlands (to stay healthy) Water Use

& Fish and other animals (for habitat

and to drink) ﬂ
# Coastal freshwater basins (o keep

ocean water out) How is water used in
your area? Go to
www.bewaterwise.com
to find your
local agency.

Why is water use in southern
California so different from
the state as a whole?

¢ Procedures
I. Think About Water Use

A. Have students turn to page 8 in their student
booklets—Water Use.

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

Il. Learn About Water Use

A. Direct students’ attention to the large pie graph on
page 8. Point out the percentages indicating how
much water is needed by each of the sectors in the
state. Discuss how water is used within each sector.

B. Tell students to look at the small pie graph on page
8. Explain that this graph shows how water is used
in southern California. Ask students:

1. What differences do you notice in the graphs?
Almost all the water goes to urban use in
southern California.

2. Why do you think water use in southern
California is so different from the state as a
whole?

Southern California is almost all homes,
industries, and businesses. We have very little
agriculture.

C. (optional) Divide students into four stakeholder
groups:
- agriculture
- environment
- industry and business
- homes and public services

Have each group prepare a brief presentation as to
how water is used by their group, why water is so
important to their group, and how their group could
conserve water.
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JATER CHALLENGES (continuea

D. Discuss California’s water use by asking students:

1. In what category are most of your personal
uses of water?
Personal uses of water are in the urban
category.

2. How does the use of water in each sector

affect you?

- We eat the food that is grown by agriculture;

- we use the products that are made by industry;

- we shop in the stores and use the services of
businesses;

- we depend on fire fighting, street cleaning,
and other public services;

- we depend on the wetlands and freshwater
basins for clean water;

- we eat fish from rivers, streams, and oceans;

- we enjoy the beauty and other benefits of the
environment.

3. How do you think water use differs from
region to region throughout the State?
Southern California has a high urban water use;
central California has a high agricultural water
use; northern California has a high environmen-
tal water use.

Ill. Calculate Personal Water Use

A. Ask students to turn to page 9 in their booklets—

How Much Water Do You Use? Point out to students
that for each use two amounts are shown—a regular
amount and a water conserving amount.

Have students use the figures shown on this page to
fill in the amounts of water for each water use they
listed on their Personal Water Use Log (page 4) and
total the number of gallons they used for one day.
(NOTE: Estimate the amount of water for any uses
not shown.).

Take a quick tally to see what water uses were most
common among students and what used the most
water. Tell students that:

- indoors, each person in California uses from
about 50 gallons to more than 100 gallons of
water each day;

- outdoors, on average, each person uses almost
another 100 gallons of water each days;

- a family of 5 needs about 326,000 gallons of
water a year—that’s an acre-foot of water, which
is enough to fill a football field a foot deep.

Ask students how their use compares to these
figures. Discuss why there might be differences.

How Much Water
g Do You Use?
4 Use the figures below and your Personal Water Use Log
to calculate how much water you used in one day.
4 Is it more or less than the average?
4 How can you reduce your total water usage?
Water Use Estimated Estimated Water
Regular Amount Conserving Amount
. 1.6 gallons 1.28 gallons per flush
Toilet Flush per flush for high-efficiency toilets
2.5 gallons 2.0 gallons per minute
Shower per minute with low-flow showerhead
Bath 30 gallons bathtub full 15 gallons bathtub half full
Brush Teeth 8 gallons_ 1{2 gallon
water running water running for 12 seconds
for 3 minutes and then turned off
Wash Hands 2 gallons 1/2 gallon with sink
water running half full of water
for 45 seconds
Wash Dishes 30 gallons 5 gallons with sink
by Hand water running full of water
for 12 minutes
Automatic 10 gallons
Dishwasher regular cycle 5 gallons short cycle
Clothes 18 gallons for
Washer 30 gallons water-efficient washer
Water Yard with 250 gallons 180 gallons
Automatic Sprinkler for 30 minutes for 22 minutes
Water Yard 180 gallons 100 gallons
with Hose for 45 minutes for 25 minutes
Faucet 2.5 gallons per minute 1.5 gallons per minute
with aerators
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PERSONAL WATER USE LOG

For one day, keep track of everything you do that uses water and the number of minutes the water
is running for each use. LATER, you will fill in the number of gallons used and then compare
your daily water use to that of others.

Name: Date:

I i Water Use

Example: shower 12 minutes

Number of Minutes
Water Running Gallons Used

4 TOTAL gallons




LESSON 3: WATER USE & |

JATER CHALLENGES (continuea

IV. Think About Water Challenges

A. Have students turn to page 10 in their booklets—

Water Challenges.

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

Water Challenges

Think About It...
& We have water on the ground and under the ground; we move water to where we need it; we store water
for when we need it; we use water over and over. So, what's the problem?

Learn About It...

Providing water to all the people that

need it is not a cheap and easy job.

And the job is only getting tougher.

‘Why?

4 First, cost.
It is very expensive to build and
maintain aqueducts and reservoirs.
‘Water must be pumped along the
way and lifted over huge mountains.
Great amounts of electricity are used,
which costs a lot of money.

4 Second, the environment.
Taking water out of rivers and
streams can have negative impacts
on the plants and animals that
depend on them and on the people

ENVIRONMENT

that enjoy them. Water companies try
to affect the environment as little as
possible. But even so, large amounts d
of land are taken up by aqueducts,

pumping plants, dams, and reservoirs. 55
And when dams are built to form
reservoirs, land is flooded, which
obviously affects the people, animals,
and plants that live there.

Population and Water Use
in Southern Galifornia*

2009
5.0 WATER SUPPLY
(4,050,000)

4 Third, population.
More people are being born and
more people are moving into
California every year. According to
California’s Department of Finance,
the state’s population can increase
by as much as 500,000 people a year.
Thus, more water is needed every

Water Used in Million Acre-Feet

K]

year, not just for personal uses but y 1990 2000 2020

. Population 15 million 18 million 21 million )
also to build more houses, to grow
more food, to make more products, ‘The graph above shows the growth in population and water use in southern
and to generate more electricity. California. Currently, every 1 million people account for approximately 213,000

acre-feet of water a year for both direct and indirect uses (an acre-foot of water

So where will we get more water?

“From Metropollitan Water District of Souther
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Learn About Water Challenges

A. Have students read the text under Learn About

It.... Then use the following questions to generate

a discussion.

1. Why is supplying water to everyone that

needs it—especially in southern California—

So expensive?

We import much of our water in southern
California, and it is expensive to build and
maintain aqueducts, reservoirs, and pumping
plants.

2. How does supplying water affect the
environment?
Water is pumped from rivers and streams
where plants and animals live. And a lot of
land is needed for aqueducts, reservoirs, and
pumping plants.
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3. What are the costs of supplying water?
Costs include building and maintaining
aqueducts and reservoirs and paying for
a lot of electricity to pump water along the way,
especially over huge mountains.

4. How is the population of California changing
and why is that a problem for water supply?
The population grows every year, and all those
people use water—directly and indirectly.

Direct students’ attention to the bar graph on page
10 showing the population in southern California
and the amount of water used. Ask students to
look at the graph and determine:

- how much water was used in 1990?

- how much water was used in 2000?

- what is the water supply in 20097

Read aloud the text under the graph. Have students
figure the amount of water that will be needed in
2020 for the projected population and fill in the
graph.

213,000 (acre-feet of water/one million people)
X 21 (million people)

4,473,000 acre-feet of water

Point out to students that even though the amount
used per person has decreased, by 2020 in south-
ern California we will need more water than we
currently have available because of the increase in
population. Ask students:

- So where will we get more water?

é Extension Activities

Make pictographs showing the various uses of
water in each sector. Locate pictures, or draw
them, showing many different uses of water in
agriculture, industry, business, homes, cities, the
environment.

Investigate indirect uses of water—that is, water
that they do not use first-hand but that is needed to
make products they use or to provide services they
use. How much water is needed for such indirect
water uses as: generating electricity, growing wheat
to make bread, manufacturing a car, raising a cow,
cleaning streets?

Begin a water issues file. Look through news-
papers, magazines, and the Internet for articles
about water supply in California. Discuss the arti-
cles, especially if there are conflicting viewpoints.



LESSON 4: WATER & TH FUTURE

é Lesson Overview ¢ Procedures
Students will:

I. Think About Water & the Future
* learn about ways to stretch our supply of water—

recycling, desalination, conservation A. Have students open their student booklets to page
* solve math problems related to water use 11—Water and The Future.
¢ Vocabulary B. Read aloud and discuss the questions under Think
* conservation e reclaimed water ¢ technology About It....

* desalination e recycled water e water efficiency
* drought Il. Learn About Recycling

¢ Materials and Preparation A. Have students read the first paragraph on page 11
* Conservation Connection student booklets under Learn About It....
* Materials for recycling demonstration B. Display a clear gallon container and tell students

- two clear gallon containers

- a measuring cup

- water (175 ounces, about 1%2 gallons)
e Materials for desalination demonstration

that this container is going to represent the supply
of water for homes in their community for a year.
Have students fill and mark the container (with tape
or marker) as follows:

- teakettle - cup of salt water - add 3 oz., mark the level, and label:
- 2 teacups (enough salt added to water DRINKING & COOKING - 3%
- hot platF: to taste the salt) - add 5 oz., mark the level, and label:
- oven mitt - straws FAUCETS - 5%

¢ Approximate Time Requirement - add 11 oz., mark the level, and label:

* 1 to 2 class periods LAUNDRY - 11%
- add 15 oz., mark the level, and label:
BATHING - 15%
- add 19 oz., mark the level, and label:
Water & the fufure st vt TOILETS - 19%
[hink About It.. o FOr what l:]llllrruanrsﬂss'? - add 47 oz., mark the level, and label:

& If there’s only a fixed supply of water, how can we get more?

# Do you waste any water? OUTDOOR USES - 47%
Learn About It... Explain that the percentages indicate the approxi-

‘We can’t manufacture water. The surface water and

Desalination

‘Where is most of the surface water on the earth? In the

groundwater that we have are all that we’ll ever have. ocean, of course. But ocean water is too salty to drink. . . .
Eul we can stretch our supply. We can, however, take the salt out mate amounts needed by homes m CallfOI'Illa fOI‘
) of the water in a process called .
Recycling desalination. each particular use.
Water that goes down the drain ends California already has several
up ata wastewater treatment facility. desalination plants. One plant on
At these facilities, water goes through ; Santa Catalina Island, off the coast C ASk StUdthS:

a series of cleanings and treatments. e
S of southern California, produces 25%

Some of this “reclaimed” water is put . e drinkine 2
R 1. What needs the most water?
desalination plant in the Monterey
lakes, the ocean, the ground. But Bay area is the lareest in the stat
some of it, after even more cleaning, ay area s e fargest in the state. Outdoor uses consume the most water.

is recycled—that is, it is delivered to Because California is next to the

eople to use. ocean, plenty of salt water is available. :

T e e Fioweves g sswte t et 2. What uses the most water in the house?
Califomia has been using reclaimed i (b

water for irrigation for about 70 years. other methods of supplying fresh Tbllets use the most water.

Now recycled water can be used for all
purposes, even drinking in some
places. Most recycled water is used:
& to water school grounds,
cemeteries, golf courses,
nurseries, parks, greenbelts
4 to irrigate crops and pastures
4 to manufacture products and cool

water. Money must be spent not only
L ooy o 3. For each use, what happens to the water?
the huge amounts

ot energy it akes e For toilets, bathing, laundry, and faucet uses,

f to remove the salt.

B Then the salt must the water goes down the drain, into the sewer,

be disposed of.

P tisoften put buck then to the wastewater treatment plant.

into the ocean, where

industrial machinery

4 to make snow, fight fires, clean
streets

¢ to flush toilets

4 to recharge groundwater

it may upset the delicate

ccological balance of the marine e For drinking & cooking, the water is

environment.

In southern California, there are many = - ! consumed by us.

water recycling facilities—some very DESALINATION Ivr&Lon[g).Be?ch, f:ﬂ O;Me'gl]’_‘zl“a'f‘ y

small, some quite large. One facility in MMM Water District of Southern California, . :

Irvine, part of Municipal Water District of Orange ; b rejearch andh o f:cxllly has For Outdoor uses, the water Soaks into
County, supplies recycled water to commercial high- cen built to study new technologies to reduce energy

s bing ol et Bt reliming waierto | 5 and minmize enironmental impact. the ground or evaporates or runs off onto
recycle it is expensive. First, of course, money must As technology improves and as we need more water to . .

e spent to clean the water. Then we mustalso build meet our growing demand, desalination may become 4 pavement and into storm drains.

separate pipelines, pumps, and storage reservoirs for the
recycled water. However, as more facilities are built and
more recycled water is used, the cost of recycled water
will decrease. Using more recycled water can help
California maintain a reliable supply of fresh water.

cost-effective reliable source of water.

11
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D. Show students the empty container and tell them

F

that it represents the wastewater treatment plant.
Have students “dispose” of the water in the first
container appropriately—that is:

* use the water labeled OUTDOOR USES to

water plants, or trees, or the lawn

* pour the water from FAUCETS, LAUNDRY,

BATHING, and TOILETS into the empty
container (signifying down the drain to the
wastewater treatment plant)

* drink the water labeled DRINKING &
COOKING (if you are sure that the water and
the container are clean; otherwise, water a
plant)

Tell students that there is a drought and that your
community’s total supply of water for household
uses is now only 3/4 of what it was the year before.
Refill the first container with 75 ounces of clean
water.

(NOTE: If instead of a drought, the population
increased, the original supply might stay the same —
100 ounces — but the amount needed for each of the
uses shown on the container would increase. The
resulting effect would be the same.)

Ask students:

1. Is there enough water for all the uses?
No.

2. How could the supply be extended to have
enough?
Water that went down the drain to the waste-
water treatment facility could be recycled to
water lawns (even perhaps for drinking with new
technology). Also, less water could perhaps be
used for some of the other uses.

3. Would there be enough water if some of the
water in the wastewater container were used?
Yes, and some would even be left over.

4. Is water recycled?
Yes. California has been recycling water to use
for irrigation for many years.

Have students read the information about
“Recycling” in their books on page 11. Discuss:
* What can recycled water be used for?
* Why is recycled water sometimes more
expensive?

12

Iil. Learn About Desalination

A. Ask students:
1. Where do you see the most surface water
when you look at a world map or globe?
Most surface water is in the ocean.

2. Why don’t we use ocean water?
It’s too salty.

3. Is there any way to take the salt out of the
water?
Yes. Salt can be removed through desalination.

B. Set up the desalination demonstration:
1. Pour the cup of salt water into the teakettle.
2. Ask a student to use a straw to taste a little of the
water and tell the rest of the class how it tastes.

. Place the teakettle on the hot plate.

4. Heat the salt water until it boils and turns into
steam.

5. Put on the oven mitt and hold one teacup upside
down over the escaping steam from the teakettle
so the water vapor collects in the cup.

6. Place the second teacup underneath so that as the
vapor condenses, water will drip into the second
cup.

7. When most of the water has boiled out of the
teakettle, have students taste the water that has
collected in the teacup.

98]

Explain that the water has been “distilled,” which
is one method (though not the one commonly used)
to remove salt from water.

C. Have students read the information about
“Desalination” in their books on page 11.
Discuss:

1. Where is desalination being used in
California now?
Desalination is being used in several places.
Large plants are on Santa Catalina Island and
in the Monterey Bay area. A research desalina-
tion facility has been built in Long Beach.

2. Why aren’t we desalting more water?
Currently, desalination is expensive. And it
may upset the ecological balance of the marine
environment.
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IV. Learn About Conservation

4. What are some ways to reduce outdoor
water use?
We can plant low-water use plants, turn
sprinklers off in the rain, use a broom instead
of a hose.

A. Have students read about “Conservation” on page
12 and ask:

1. Why is conservation a key way to stretch our
water supply?
Conservation would:
- increase our supply at no extra cost
- decrease our costs for distributing water
- decrease our costs for cleaning wastewater
- benefit the environment by taking less fresh B.
water out of it and discharging less waste-
water into it.

5. According to the pie graph, what are the top
three uses of water indoors?
Toilets, clothes washers, and showers are the
top three water users indoors.

Have students brainstorm ways to conserve water.
Tell them that when they analyze their Home Water
& Energy Surveys they will learn more about ways

2. What are the two major methods of to save water.

conserving water? C. Have students look at the back of their student
We can conserve water with: booklets. Explain that this Conservation House
- new technologies, such as toilets and depicts many ways to save water. Ask students to
washers that use less water point out water conservation practices that they
- non-wasteful practices, such as taking see. Point out the web address on the page
shorter showers and planting low water-use (www.mwdh2o.com/education/conservationhouse)
plants. and tell students that if they go online, they can
“scroll” through this water-efficient home to see
exactly how water is being saved.

3. Overall, is more water used indoors or
outdoors?
More water is used outdoors.

Water & the future

Continued...

A WATER o AND ENERGY EFFICIENT HOME

Conservation

The best way to stretch our water
supply is to conserve water.
Conservation means not wasting
water and using water efficiently,
that is getting the same results using
less water.
Californians are familiar with conser-
vation. California, especially southern |
California, has always had droughts—
long dry periods without much rain
or snow. The longest drought in
California lasted 60 years! During
these times, people had no choice but
to use less water. But if we used less
water every day, we could:
& make our water supply go further
# reduce costs for distributing water
4 benefit the environment by taking
less fresh water out and putting less
wastewater back in.

Water can be conserved in homes,
on farms, at businesses, and in indus-
tries—through both improved tech-
nology and non-wasteful practices.

Improved Technologies

Advances in technology are helping us

conserve water indoors and outdoors.

Improvements in water efficiency

include:

& faucets and showerheads that put out fewer gallons
per minute

# toilets that use less water with every flush

4 clothes washers and dishwashers that use 40% less
water

& recycling systems for water used in car washes, laun-
dromats, amusement parks, factories, power plants

4 drip irrigation systems that put water only where it
is needed

CONSERVATION PRACTICES

CHECK THIS 0UT.

Go online to
www.bewaterwise.com for
more water conservation tips.

‘Water-Saving Practices

In southern California, 95% of water

use is in the urban sector. Therefore,

reducing water use in our homes is

especially important. For example,

everyone can:

& turn water off when brushing teeth
or washing dishes

& take shorter showers

4 wash only full loads in clothes

washers and dishwashers

water used indoors is far less than the
amount of water used outdoors in
southern California—especially for
landscape watering. Up to 70% of a
household’s water use can go
outdoors. To help reduce that amount,
people can:
4 plant low-water use California

Friendlys plants
4 turn off sprinklers when it’s raining
4 use a broom instead of a hose to clean pavement.

Conservation—with both water-saving devices and
practices—can save millions of gallons of water, as
well as millions of dollars, every day.

Go online to www.
to find out how water and energy are being conserved
in and around this house.

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.

& evapotranspiration (ET) systems that monitor the
evaporation from soil and the transpiration from
plants to determine the exact amount of water lawns
and plants need Y~ How can you conserve water?

4 irrigation systems that return runoff from the bottom d

ofa field to be used again. THE METROPOLITAN WATER DISTRICT
OF SOUTHERN CALIFORNIA
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V. Solve Math Problems

A. Have students turn to page 13 in their booklets—
Water Math. Read the directions for Parts A and B
aloud and have students work on the problems

either:
- individually
- in pairs or groups

- together as a class (especially #2 in Part B)

B. Correct the exercise with the class, working

through the problems and discussing the answers.

*[ unit = 100 cubic feet (HCF) = 748 gallons

How many units of water were used on Bill #2?

(Hint: Look at the dates.)

~141

1. How many units of water were used on Bill #1? 14

33

2. Why do you think the amounts for water use are different?

Bill #1 is for winter months. Bill #2 is for summer months.

3. What is this family’s average daily use of water in gallons for
each billing period? (# units x 748 gallons + days of service)

Bill #1 = 183.7 gallons/day Bill #2 =_404.6 gallons/day
4, Estimate how much water this family might use in a year.
Units (HCF) = 105,468 Gallons
9. What would be the total cost of water for a year? $_~611

WATER MATH
-

Part A: Look at the sample water rates and water bills
to answer the following questions.

CITY WATER AGENCY WATER RATES
SINGLE FAMILY RESIDENTIAL

TIER UNITS USED COST/UNIT
1 0-10 $2.04
2 11-22 $2.72
3 over 23 $340

Bill #1 CITY WATER AGENCY

From 1-5-09 to 3-2-09 Days of service - 57
Current Meter Read 807
Previous Meter Read 793
14 units*
Base Charge = 41.00
First Tier 10 units = 20.40
Second Tier 4 units = 10.88
$72.28 TOTAL AMOUNT DUE

Bill #2 CITY WATER AGENCY

From 7-3-09 to 9-2-09 Days of service - 61
Current Meter Read 885
Previous Meter Read 852
33 units*
Base Charge = 41.00
First Tier 10 units = 20.40
Second Tier 12 units = 32.64
Third Tier 11 units = 37.40
$131.44 TOTAL AMOUNT DUE

] unit = 100 cubic feet (HCF) = 748 gallons
1. How many units of water were used on Bill #1?
How many units of water were used on Bill #2?

2. Why do you think the amounts for water use are different?
(Hint: Look at the dates.)

3. What is this family’s average daily use of water in gallons
for each billing period?
Bill #1 = gallons/day Bill #2 = gallons/day
4, Estimate how much water this family might use in a year.
Units (HCF) = Gallons

5. What would be the total cost of water for a year? $

13

Part B: Use the figures from your
“Personal Water Use Log” to
answer the following questions:

1. 8. How many gallons of water would you
use in a year?
. How many gallons of water have you used
in your life so far?
. How many would you use by the time you
are 507

2. What is the range of daily water use in
your class?
From to
bl What is the average use?
C. What is the median use?
1. Estimate how much water would be used
each day for personal uses...
by your class?
by the entire school?
by your community?

by people in southern California
(population 19 million)?

by people in the entire State
(population 38 million)?
3. How many fewer gallons would you have
to use every day to reduce your water use
by 10%?
by 20%?

| How would you do it?

6 Extension Activities

* Research proposals to reduce water use.

Find out about the Governor's Executive Order to
reduce urban water use by 20% by 2020. What
legislation or other proposals have been presented
to meet that order? What would you propose?

* Conduct a shower versus bath experiment
Have all students who have bathtubs at home fill
their tubs to take a bath, but tell them that before
they get in the tub to measure the depth of water.
Make a chart in class recording the various depths
of water. Next, tell students to take a shower in the

Research conservation products and report on

water savings. Determine

an average cost for

various new water-saving products (e.g., Energy
Star washing machine, WaterSense toilet, low-flow
showerhead). Then, calculate how much water is
saved and how long the product will take to “pay
for itself”—that is, even though a new water-effi-
cient 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?

Research and design a graywater reclamation
system. Find out how various designs work for

same bathtub, but before they begin they should
close the bathtub drain so that the water will col-
lect in the tub. Tell them to time their shower and
to measure the depth of water that has collected in
the tub when they are finished. Record the figures
on the chart and compare.
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recycling water at home, what regulations must be
followed, and what problems might exist? Have the
class work in teams to research city regulations and
design a system for a new home that is being built.

Research the economics of recycling water.
Compare using recycled water to using imported
water. What are the differences in cost? What are
the advantages and disadvantages of each?





