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THREE-QUARTERS OF THE EARTH 15 COVERED BY WATER, BUT IN MANY
places there’s never enough to drink. Why? Because people have come
to depend on water in ways the earth cannot sustain.

We grow water-intensive crops in arid regions. We build ever-expand-

b

ing wities that overtax the natral water supply. Instead of learning 1o live

within the limits of nature, people have treated water a5 a limitless com-.

maodity. In fact, the world does not have a water supply problem. The
trouble is water demaned.

Water, a public television program hosted by James Earl Jones,

explores the major issues involving our insatiable thirst:

Jones introduces a team of international television correspondents who
provide in-depth coverage of how these issues affect people worldwide,
Between the reports, Jones explains basic bac‘kgmunc_{ about the state of
the world's water supply—from military L‘c_mnﬂi_cl:s in the Middle East o
:warer—bcﬁ:: epidemics in Africa.

Many teaching materials focus on water pollution and guality. Using
.LhE one-hour Water prc;gmm in your classroom can :—:xpﬁnd these lessans
by providing a global perspective on problems involving water quantity.

¥

“The ultimate goals of Water are to highlight solutions and to foster a

]

1 betier undersr-anding of why we should conserve the world's most pre-

cious natural resouree, %

97% Ocean

- 2 polor 1ce

Caps/Glaciers
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97% of the
earth's water
is in the ocean,
2% is frozen

in glaciers and

~ polar ice caps.

Less than 1% is
readily available

for people to .
drink.
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THIS TEACHER'S GUIDE WAS SPECIALLY DESIGNED TO ENHANCE WATERS
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Educational Objectives

WATER, CONTAINS INFORMATION THAT 1S PARTICULARLY HELPFUL FOR HIGH
school students in geography, social studies or science classes,

Introduce the concept of natural resources management

Screening Werter will expose vour students to one of the most important
environmental issues facing society today: water-supply management.
The program illustrates the imporance of conserving the world's water,
stresses o solution-oriented approach to complex issues and explains the
role of economics in environmental decision-making,

Increase student vocabulary
The program contains a wealth of water-related words that can broaden
vour students’ vacabulary, including several Australian terms.

Strengthen mathematics skills

Multi-stepr math problems are presented in this guide’s Student Activities
chapter. These problems introduce unusual water-related units of measure
and can develop your students’ problem-solving skills,

Improve international cultural awareness
Water shows students how people in other countries are solving their
water-related problems. The program takes viewers from dusty cattle
towns in the Australian Outback (o tenement housing in Mexico City.
Water contains a rich mixture of international voices, including Spanish
subtitles during the report from Mexico,

Involve students in action-oriented projects

Classroom discussion and student activities, can broaden the lessons of
Weeter to include the concept of environmental stewardship. Students can
investigate where their own water comes from and what they can do to
protect it Activities help students to assess the skills and talents required
to make a difference in their community,

There are 26
couniries that
have more peo-
ple than their
water supplies
can sustainably
support.

Source: Last Chasis by
senednn Posiel




 desalinization). .

Grazier and Pastoral Industry are Australian terms for a
. rancher and the ranching industry.

falling warer to spin eleéciric generators, -

* Irrigation supplies water to crops by artificial means, such as

V-, K 'a b wu I a ia—,

Artesian water is an underpround water supply that bubhbles to the sur-
face under its own pressure,

Agquifer is an underground supply of water.
Aqueduct is a canal designed to transport water, -

Bore and Bore Drain are Australian terms for a well and a system of open
ditches to distribute wager from a well:

Cistern is a tank, usually underground, for storing water.

Desalination is an expensive process of removing salt from seawater or
salty groundwater. Two methods are commonly used: boiling the saltoa-
ter or forcing it through salt-trapping membranes (sometimes called

Glacier is a large, moving body of ice that remains frozen
}’{;‘Ell'-l'f'-'llnd.

Groundwater is water beneath the ground, found in cracks
of rocks or in wet lavers of soil.

Hydroelectric Dams produce electricity by using the force of

anals or sprinklers.

Percolation is used in the program to refer to irrigation water
that is lost by seeping into the ground beneath unlined ditch-
es or canals’

Reserveir is an artificial lake created by a dam.

Siphon is a pipe that uses air pressure to move water uphill.
The California Aqueduct uses a siphon system to meve water -
over mountain ranges, :

Squatters are homeless people who illegally move into vacant buildings.
The presence of squatters has increased communily lension over water
rationing in Mexico City.

Sustainable Use is a philosopliv that says people should balance their use
of water to match nature’s ability to renew the supply. To use more water
than nature provides cannot be sustained.

Water Bank was a temporary system established in California for farmers
to sell water to the government, which then sells the water to cities,

Water Rationing limits how much water a person, household or neighbeor- T
hood receives when watér is in short supply. i . -1 a3 a0 T o

Watershed is an area of land where all water drains into the same river, s T i
stream, reservoir or aother body of water. 2 : :
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Poep=e v e wing Tip s

BEFORE VIEWING THE FROGRAM WITH YOUR STUI JENTS, WIITE “HOW MUCH
water do you use every day?” on the chalkboard. Ask stodents to guess.
The answer: An average American uses lH'IH gallons per dayv, according to
the 1993 Informaiion Please Environmental Almaneac.

Mext, explain how the seeming abundance of water in the world is an
illusion—less than one percent of the earth’s water is available for people
Lo use, A quick demonstration can reinforce the point

Demonstration

Use one gallon of water to represent the world's water supply. One table-
spoon of the gallon would roughly approximate the fraction that is fresh
water (less than 1%). The rest is seawater (979) or polar ice/glaciers {2%).

Bring a variety of measures to use as props (a measuring cup, a soup ladle,
etc.) and ask students to guess which one would hold the world's fresh
water supply. }
instead of usir;g water, you can communicate this information by drawing a
tablespoon, measuring cup and gallon container on the chalkboard.

Tell students they are going to watch a program that explains why there
are worldwide water problems: intense demand and limited supply. Ask
them to look for issues in the program that apply to their community. You
could also ask students to imagine themselves as one of the characters in
the program. What would they do—and how would they feel—if confront-
ed with the problems facing people in the Water program?

Dwring the Program

The Program Synopsis in this teacher’s guide contains a detailed descrip-
tion of the issues raised during each segment of Water, with running
lengths for each segment. -Consider stopping the tape to discuss the show
segment-by-segment. The best place to stop the videotape is during the
one second of black that comes at the end of the California, Australia and
Mexico segments.

If all the world's

water would fit

in a one gallon
bucket, only
one tablespoon
would be fresh,
drinkable water.

e |




} - Program 5 ¥ m.o pos A

Introduction

{Runs 2:400 _

We live in a world where water is rationed by race and religion, where
police patrol the streets to find people wasting water, where 30,000 peo-

|

! with these grim realities and nature’s basic irony: Although three-quarters

i | : of the earth is covered with water, most is too salty to drink or is frozen
I in polar icecaps. Less than one percent is available for people to use
: (Host James Earl Jones)

California Water Merchants

{Runs 13:00)

Who should be first in line for water when there’s not enough: farmers
who grow our food, or cities where most people live and work?
California officials are experimenting with “water marketing,” an attempt
to see if people can cooperate in managing the state’s scarce water sup-

.r..-I.'-I !.l-.-u..l\. Y

i ply. Many farmers have Tallowed land to sell water to Los Angeles. The
sales raise questions about where the water will do the most good: indus-
try or agriculture. And they revive memories of the early 19005, when

’ urban and rural interests battled for control of valuable water resources in

California’s Owens Valley. (Reporter Terry FitzPatrick) g

i

1 Water Economics

(Runs 1:20)

More than one billion people worldwide cannot afford a cean, relinble
water supply. Small-scale water projects in Africa and Soeuth America are
improving people’s lives, but there are economic limits to what technolo-
gy can do. The biggest new source of water will come from conserving
the supply we already have, (Host James Earl Jones)

| 4 1
| Mew Zealand California
Water and Water
Wildlife Merchants
Runs 10:00 Runs 13:00
3 2
Mexican Austrailian
Water Water Wasters
Rationing Runs 9:00

Runs 14:15

ple die every day because of dirty drnking water. The program begins

Water contains
four major seg-
ments and is
structured like
a ane-hour
network news
magazine. The
videotape may
easlly be stop- -
ped after a seg-
ment for class-
room discus-
sion. Teachers
may show the
entire program
or just a few
segments.




Australian Water Wasters

{Runs 000

Wasting water wasn't a worry in the outback of Australia until the wells
started to go dry. For a century, natural artesian pressure has pushed
water up to the surface, and ranchers have let their wells gush uncontrol-
lably. Tragically, 95 percent of the water was never put to use and evapo-
rated. Now, the underground pressure is failing and workers are busy
capping thousands of free-flowing wells (called “bores™ in Australia).
(Reporter Lucy Broad)

A Thirsty Planet
(Runs 1:00)

Twenty-six nations now have more people than
their water supplies can sustainably support. (Host
]ames Earl Jones)

Mexican Water Rationing

(Runs 14:15)

Economic opportunities in Mexico City are
attracting a flood of immigrants. But as more
buildings go up, water pressure goes down.
Many people must drink from buckets and pub-
lic barrels, millions face daily rationing, and
thousands of families have been evicted to pro-
tect areas deemed vital to the water supply.
Engineers admit they can't build pipelines fast
enough, and the city has embarked on-a cam-
paign of water conservation. (Producer
Magdalena Acosta)

Water Wars

(runs 1:10)

Water is vital 10 economic security, which is why water is a major issue in
Middle East peace talks. (Host James Earl Jones)

New Zealand Water and Wildlife

{Runs 10:000 -

Engineers thought that building dams would provide a renewable and
cheap supply of electricity. But the dams have altered the environment
so severely that many of New Zealand's exotic birds are on the brink of
extinction. The country has new rules mandating “sustainable” manage-

ment of the system, but economic forces make these rules difficult to fol-

low. (Reporter Peter Llewellyn)

Closing Comments
(Runs :20)
{Host James Earl Jones)

ol
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Post-viewing Discussion Tips

i"\:f['ﬂ:HﬂCE YOUR STUDENTS TO TALK ABOUT THE PROGRAM AND THEIR
reactions to it. These questions can anmu!du:'- discussion, or could be top-
ies for student compositions:

What lessons from Water apply to your community?
Do farmers and city residents waste water where vou live? Is your gity
outgrowing the local water supplyl Is there a local conservation program
to make the water supply go further? Are local fish or wildlife endangered
because people use too much water? Is your water supply safe to drink?

: :
_Where does your water come from?
Wells? Rivers? Lakes? Reservoirs? Can your students find their water supply
on 4 map? Is the uuppl} adequate to’ handle population’ growth? What's
being done to increase future water supplies? How is the water purified
before distribution?

Are you a water waster?

Aslk students if they turn off the tap while brushing their teeth or sham-

pooing their hair, Do they use a hose instead of a broom to clean the :
sidewalk? Do they have a low-flow shower head? Do they take short

showers (less than 5 minutes) to conserve water? Do they have a low-

flow toilet or have they placed .a brick in the tank to reduce the amount

of water used by each flush? Do the rain gutters at home direct water

onto the lawn or into a barrel instead of down a storm drain? Are there

leaky pipes or faucets at home? Do they wait until the dishwasher is full

before they run it?

Who uses the most Water? Fre

Do rich, industrialized nations use more water than poor, agrarian soci-
eties? Draw a bar graph on the blackboard, and list the seven countries
shown below. Ask students 1o match the name of the country with the
correct bar on the graph. Will pressure on the world's water supply

: increase as poor countries raise their standards of living? Why does the { i
[ 1.5, use more water than other countries? (Answer: flush toilets, dish-

f‘ washers, clothes washers, landscape watering, car washes, daily showers

3 ] and baths.) Can conservation lower water use without reducing people's : r '

standard of living? (See figures for Japan and Germany.)

Daily Household Water Use Per Person In Gallons

United States [RECEEERTE
Japan
Egypt
Germany -
Mexlco
China

Kenya

Source: [ 90F Informearion Pleese Envirormenticd Abmerac, Figures do not include per capita consumption of water for agnoulingal and industial uses,

-




What will happen if we don't conserve water? -

Will your community face water shortages like Mexico City? Is there a
comservation campaign in your community? Should the businesses, indus-
try government and citizens of your community do more to reduce water
use? " Who should take responsibility For water conservation: government
officials who manage the water system or businesses and individuals who
use the water?

What do you pay for water?

Most water use in the United States is subsidized. Farmers don't pay the
full cost of the dams and irrigation systems that deliver water to their
fields—much of the cost is borne by taxpayers. City water bills rarely
cover the full cost of the pipes and filtration plants that deliver water to
their homes. Again, much of the cost is covered through general taxes. If
people had to pay the full cost of water service directly—and water prices
“went up—would people reduce their water use? How much does- -your
community charge for water? Are homes metéred, and do people pay
more money each month if they use miore water? Is the per-gallon cost of
water high emough to encourage conservation?

- Who owns your water?

should government own the water “.-Lll'.ll'flh. or shopld individual ]JnL]{m 11-
ers have the right to use whatever water is on their properry? Should a
landewner have the right o build a dam on his or her land if the dam
. will eut off the water supply for people (or animals) who live down-
stream? Should government get out of the water business and create a pri-
vatized system similar to telephone and electricity companies?

What iz “sustainable use"?

This philosophy says people should balance their use of water to match
nature’s ability to renew the supply. To use more water than nature pro-
vides cannot be sustained. Should people use less water so that fish and
w 1lc1|de are able to survive? Are any local species Lntldn;_,f_rui because of
human water use? If there’s not enough water to go around, who should
be first in line—people or animals? \

Can you recycle water?
Does yvour community use treated sewape, known as-“gray water,” for
landscape watering or industrial processes? Do your students “recycle™

water at home by using Bath water in the flower garden? Do they wash -

the family car on the lawn instead of in the driveway so the water helps
the grass instead of running down the sewer?

Does pullutlnn affect water supply?

Polluted water is of little use to anyone; therefore, water pollution can.-

reduce the amount of water available to a community. What are’the
sources of pollutdon that threaten your water supplv? Are faciories fo
blame, or do individual households pollute water, oo? Do they throw
househaold chemicals that could harm the water supply down the drain or

storm sewer that could harm the water supplyr Do students use pesti-
cides and fertilizer on their lawns that can be washed into nearbypvers

during a rainstorm? Do they understand the concept of a *watershed? and
how human activiry affects water qualigy?

11




Stu_dent. A ctivitles

Household Water Audit
Have students read their water meters o leamn how much water their families
use in a day, week or month. Have them write a report on where water is
used in the home. Have them measure how many gallons their shower uses
in a minute. Have them measure how many gallons it takes to water the
lawn (run the sprinkler into a bucket for one minute, measure how much 5
water you've collected, and multiply this amount by the number of minutes it .
takes to water the vard). Ask students to suggest how family water use could
decrease (see “Are vou a water waster?” in the Post-viewing Discussion Tips
section of this guide). Have students work together in small groups (o spot
, trends that apply to every home, Have a local water expent come i elass to
help students learn how to read a water meter and conduct a househaold
water audit. (Note: It's very important in this activity to teach students hosw to
read a water meter because some meters measure cubic feet instead of gal-
lons, One cubic foot of water equals approximately 7.5 gallons s

Adopt-a-Waterbody

Select a section of river or lake where students can clean Up trash and : :
monitor water levels and water quality. This can become an engoing, yedr- : : |
long project. Students can organize a “streamwalk” to look for-things that '

might threaten water guality, such as pipes that lead into the stream o1 bare

stream banks where storm runoff might contribute to warer polution.

Water Patrols ' :

Buy a rain gauge so students become aware of weekly, monthlhv and sea-
sonal precipitation amounts. Work with the school maintenance stail to
coordinate landscape watering with the student readings of the rain
gauge, Have students patrol the grounds to determine which trees, bushes
and flowers need immediate watering and which ones can wait-a few
days. Have students read the school water meter, and ornganize a cam-
paign o reduce the school's water use. Consider starting 4 Xeriscape oar-
den, one which thrives on natural rainfall only. '

Map Your Watershed and Water Supply .

Students can develop map reading skills by using topographic maps (o
show where the storm water goes in your community. Students can also
obtain charts of your water supply. sewage treatment and storm drainage
systems. By drawing information from these charts onto recognizable |
maps of your community, students can learn where your water comes = |
from and where sewage and storm runoff goes, |

Math Exercises

These exercises can develop a students problem-solving skills while teaching
new concepts of measurement and creative w; }‘1 toy conmuminicate abstract
concepts. You can do them as in-class exercises or assign them as homework.

MATH PROBLEM ONE
How much water do pecple in your community use? Call your local water
authority to ask how much water your city consumes on a daily basis.
Divide this figure by the number of people in your community to calculate
per capita water use. Students can also calculate annual per capita water
consumption: Multiply daily use by 345, then divide by the population.




MATH PROBLEM TWO.

Does your town use more water than it recelves through rain and snow?
This problem introduces a water measurement called acre feet: the amount
of water it takes to cover one acre of land with one foot of water.

Step 1 Divide your city’s annual water consumption (in gallons) by-
326,000 to discever how many acre feet are used. One acre
foot of water equals 326,000 gallons,

" -
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Step 2 Find out how .many acres are in your city. Multiply your -
town's area (in square miles) by 640 to discover the number of
acres. One squire mile equals 640 acres.

Step 3 Divide the acre feet of water used by the number of acres
in the city, and you'll discover how deeply you could fload the
town. Does this *flood” represent more precipitation than you
receive each year through rain and snow? If so, where did your
city get the extra water?

"MATH PROBLEM THREE _ .
Do low-flow devices save you money? A regular shower head uses

50 gallons during a 10-minute shower. An average low-flow shower
head uses 25 gallons and costs $12. Water typically costs 2/10 of a
cent per gallon (.2 cents). If you take one shower every day, how
much money will the low-flow shower save in 5 years?

Step 1 Calculate how much water you'll save during each shower.
-Subtract the low-flow amount (25 gallons) from the regular shower:
amount (30 gallons), Answer: 25 gallons saved per shower.

Step 2 Discover how much money you'll save per shower. Multiply the
water saved with each shower (25 gallons) times the amount you pay for
water (.2 cents per gallon). Answer: 5 cents saved per shower. |

Step 3 How much savings in 5 years? Multiply the savings per shower (5
cents) times the number of daily showers you take in 5 years (1825).
Answer: $01.25 saved—by investing 512 in a low-flow shower head.

This calculation is called a costbenefit analysis.

Pollution Prevention

Invite an expert on, household hazardous waste to speak about the dan-

gers that everyday chemicals can pose to local water supplies. Educate <
students ahout what they should do with used maotor oil, pesticides, paint

and other household chemicals, Involve students in a campaign to stencil

warnings on storm drains to alert people that storm runoff can pollute

nearhy streams. '

Field Trip
4 Organize a field trip 1o a local dam, reservoir, filtration plaht, pumping
| Astation, water recycling facility or sewage treatment plant. Have students
‘prepare questions about where their drinking water comes from, how it is
treated and distributed, and what your community is doing to manage the
growth of water demarid. Alternatively: Have a local water expert come o
class with a slide show presentation. Ask the expert what students can do
to help conserve water.  — '
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THHHE PUBLICATIONS WILL HELF STUDENTS TO WRITE PAPERS ON WATER
issues or to research water-related class projects:

Last Oasis, 1992, by Sandra Postel. W.W. Norton & Co. This 240-page
ook chronicles water conservation efﬁ:ynﬁ arouned the world and contains
a wealth of worldwide water statistics.

Water, Novermber 1993, by National Geographic Society. A 120-page spe-
cial issue of National Geographic Magazine devoted exclusively to the
topics of water supply, development, pollution and restoration in North
America, Contains a fact-filled map poster. Note: This is a special issue,
not the regular November 1993 issue.

Infermatien Please Environmental Almanac, Houghton Mifflin Co. An
annual 600-page compilation of environmental facts, including details of
per-capita water consumption for all 30 states and more than 100 coun-
tries. Publication of this resource ended with the 1994 edition.

These publications can help teachers to plan water-related curricula and
action-oriented student projects:;

Educating . Young People About Water, 1995, by Elaine Andrews and the
LCooperative Extension National Review Team. This publication reviews
100 water-related teaching publications and provides water education
goals for youth, Distributed by University of Wisconsin—Madison
Environmental Resources Center, 216 Agriculture Hall, 1450 Linden Drive,
‘Madison, Wisconsin 33700

Give Water a Hand, 1995, National 4-H Council. Individual action guides
for schools, home, community dnd farms w help students identify local
water problems and plan activities to improve water quality. Distributed
by Universily of Wisconsin—Madison Environmental Resources Center,
216 Agriculture Hall, 1450 Linden Drive, Madison, Wisconsin 53706, -

The following organizations publish material to assist education about
water issues:

American Water Works Association Water Education Foundation

6666 W. Quincy Ave. 717 K Street, Suite 517

Denver, Colorado 80235 Sacramento, California 95814
o : 303-794-T711 800-920-7737 OT6-444-0240

Global Rivers Environmental World Resources Institute

Education Network 1709 New York Ave., N.W.

721 East Huron Street Washington, D.C, 20006

Ann Arbor, Michigan 48104 202-638-6300

313-T01-8142
Give Water a Hand

Froject WET Environmental Resources Center
(Water Education for Teachers) University of Wisconsin-—-Madison
201 Culbertson Hall " 216 Agriculture Hall

Maontana State University 1430 Linden Drive

Bozeman, Montana 59717-0057 Madison, Wisconsin 53706

406-004-5302 1-800-WATER2D







