
Dear Teacher:
Water is in us, above us, below us, and all around us.  It is a fundamental ingredient of life

and a key component of human progress.
This teachers guide explores the fascinating and complex world of water, with special 

attention to how human decisions affect this critical resource.  We have gathered background
information, teaching tools, and classroom activities to help you address:

! how water functions as a system

! how human activities affect water systems

! how water relates to students' daily lives and to other critical issues.

We would love to hear about how you use this resource in your teaching.  Thank you for all
that you do to help to prepare your students for the environmental challenges that will shape
their future. 

- Earth Day Network
(contact info on p.8)

THE WORLD OF WATER
Water in all its forms is essential to our planet's functions.

Water is fundamental to life on earth.  Humans, plants, and animals require water intake to survive.  The
world as we know it would not exist without water.

The total amount of water on earth is unchanging.  Its form, however, changes continually.  Water 
circulates through or is stored in oceans, rivers, streams, lakes, estuaries, groundwater, the atmosphere, rainwa-
ter, the bodies of living things, ice caps, and reservoirs.  Water moves among these forms in what is called the
hydrologic cycle.

The earth is 70% water, and human bodies are 71% water.  Water is used to generate energy and grow our
food.  It is essential for industrial production.  Water helps determine our climate and provides habitat for
thousands of plant and animal species. 
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Our water systems are under increasing stress: 

T Groundwater levels have reached an all-time low on every continent.1

T 35-45% of United States waterways are considered "impaired"-that is, significantly polluted.2

T In the past thirty years, biodiversity in freshwater ecosystems has decreased 50%.3

T In the developing countries, 80% of illnesses are related to a lack of water or poor water quality.4

T A billion people still lack readily available drinking water.5

WATER DEPLETION: BORROWING FROM THE FUTURE

Worldwide, 70% of all water diverted from rivers or pumped from underground is
used for irrigation, 20% for industry, and 10% for industrial use.#  Global water use
has more than tripled since 1950.6 Worldwide, 3.5 billion people are likely to
experience water shortages by 2025.7 Many major rivers are running dry before
they reach the sea.8 Groundwater, which makes up 98% of our liquid
fresh water, is at an all-time low level on every continent.9

Freshwater is not evenly distributed and often is not
accessible at the times and places we need it. 

Having overused and polluted our lakes and rivers, we
are tapping more deeply into our available groundwater
resources, removing them at a faster rate than they can be
recharged.10 Our use is exceeding the amount of water that
is renewed into the system.  Over the long term, this is not
sustainable.

WATER POLLUTION: BEYOND THE DRAIN

Human activities are polluting our water and
harming wildlife.  Common pollutants include
pesticides, fertilizers, industrial wastes, oil
spills, motor oil dumped into storm drains,
underground petroleum and chemical storage
tanks, septic tanks, mining sites, abandoned wells,
livestock wastes, and seawater intrusion.

Water pollutants are either point-source pollutants, which enter the water
from a specific pipeline or channel, or dispersed source pollutants12, which are
more wide-ranging in origin.  Urban storm drains and surface runoff from
farms are examples of dispersed pollution sources.  Dispersed-source 
pollutants are much harder to control because there is no single pipeline or
responsible party.

Of the up to 100,000 chemicals in commercial use worldwide, many end
up in our water.13 Even when intensive clean-up efforts are made, chemical
and oil spills cause severe contamination that cannot be entirely removed from
the system.
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Groundwater: freshwater
beneath the earth's 
surface, stored in vast
underground storage
areas that supply wells
and springs.

Sustainability: meeting
the needs of today 
without limiting the 
ability of future 
generations to meet their
needs.

Water pollution: introduc-
tion of chemicals, toxic 
substances, microorganisms,
wastes, or wastewater in a
concentration that makes
water unfit for use.

Think of your region's water
supply in the context of its
watershed-the land area
that channels surface runoff
to a particular body of
water.  Everything that 
happens upstream in a
watershed affects the 
quality of the water 
downstream.

b



HOW IS OUR WATER BEING DEPLETED AND POLLUTED? 

AGRICULTURE

Agriculture accounts for 70% of humans’ water use.  It is by far the biggest
user of water, and also one of its biggest polluters.

T Worldwide, 70% of global water use is for irrigation.14  Because it takes
about 1,000 tons of water to grow 1 ton of grain, water scarcity is likely
to become a key cause of food shortages.16

T Wetlands provide essential habitat for birds, fish, and other wildlife.
Diversion of waterways for irrigation has dried out 
wetlands, forcing threatened species of birds, fish and other wildlife into
smaller and smaller habitats.  The loss of wetlands also 
damages overall water quality because wetlands are natural water purifiers. 

T U.S. farm animals produce 130 times as much waste as people do.17  Millions of tons of cow and
pig feces enter streams and rivers or seep into groundwater.

T Agriculture's chemical fertilizers, pesticides, and livestock wastes degrade water quality.
Agricultural pollutants are rich in nutrients that encourage
the growth of oxygen-depleting algae.  Native fish and
shellfish that lack sufficient oxygen either die or are
displaced.  In some rivers and lakes, oxygen levels are
so low that there is virtually no aquatic life.18

INDUSTRY

Our waterways are polluted by industrial processes like those required to make aluminum, tin and
some plastics.  Common pollutants include solvents, oils and toxic chemical byproducts.

m Heavy industrial processes like those required to make
aluminum, tin and some plastics divert large amounts
of water as coolants, releasing the warmer water back
into waterways.  They are also responsible for a wide
range of water pollutants including solvents, oils, and
toxic chemical byproducts.

m Clearcutting by the timber industry wipes vast forest
acreage every year.  Soil in deforested areas has far less
capacity to absorb rainfall and recharge aquifers,
because the roots of plants no longer draw moisture
into the ground.  This increases downstream flooding and soil erosion.  It also
means that less water is stored and available for the dry season, the period of
heaviest use.
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Wetlands: areas that
are frequently soaked
or flooded by water,
such as swamps,
marshes, bogs, 
estuaries, and other
inland and coastal
areas.

Aquifer: an 
underground 
formation of porous
soil and rock that
functions as a 
holding tank for
groundwater.



HOUSEHOLDS

As water shortages become more common, residents of affected areas are learning to use their
water more wisely.  Yet in regions where water still seems abundant, people often overuse it.
Residences are also a significant source of dispersed pollutants.

C The average U.S. family of four uses 300 gallons of water a
day-enough to fill a bathtub 20 times.19  Much of that
goes for showers, sprinklers, dishwashers, and washing
machines.  

C Households use and accumulate a wide variety of chemi-
cals, including paints and paint thinners, stains, glues, oils,
pesticides and fertilizers.  In most areas, facilities exist for
proper disposal of toxic household wastes.  Yet people often throw away hazardous wastes or pour
them down the drain, contaminating the water supply.

C Where people decide to live has a significant impact on the quality of our water supply.
Subdivisions and sprawl typically cause large areas of land to be covered with homes, pavement,
roads, and lawns.  This limits the ability of water to soak into the ground, preventing groundwater
recharge.  Instead, the water flows over pavement and chemically-treated lawns, taking toxins with
it.  Since almost all the rain goes into the surface water system, waterways downstream from 
subdivisions are more likely to flood during extreme weather events.

FOSSIL FUELS

Our use of coal and oil to produce energy is dirtying our
air and water.

m Along with highly publicized oil disasters,
thousands of "routine" oil spills each year
contaminate streams, lakes, delicate coastal areas, and the oceanic food chain.

m Large quantities of petroleum are stored in underground tanks.  Often tanks 
corrode and crack, leaking contaminants into the soil that end up in our
groundwater.  The U.S. Environmental Protection Agency has estimated that
100,000 underground petroleum storage tanks are leaking nationwide.20

m Burning coal to produce energy results in sulfuric and nitric acid emissions that
enter the atmosphere and mix with water to form acid rain.  Acidity lowers the
pH of rainfall and freshwater systems.  This can cause excess growth of oxygen-
depleting algae, increased susceptibility of fish to mercury and aluminum 
poisoning, and massive tree death.21

m Coal-fired power plants are the largest emitter of highly-toxic mercury 
pollution.  Health agencies in 40 states have issued advisories against 
consuming fish from mercury-contaminated waters.23
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Fossil fuels: under-
ground deposits of
oil, coal, and natu-
ral gas, formed mil-
lions of years ago
from the remains of
dead plants and
animals.  Burning
fossil fuels releases
long-buried carbon
back into the
atmosphere in the
form of heat-trap-
ping carbon dioxide.



GLOBAL WARMING AND THE FUTURE OF WATER
Changing climate in a warming world may affect both the amount and timing of
water flow, because of the close relationship between climate and the hydrologic
cycle.

Rising greenhouse gas concentrations are warming
the earth, climate scientists worldwide have 
concluded.24  Signs of a changing climate are
already evident, and much greater climatic changes
are expected in coming decades.25 

• A region's rates of rainfall, snowfall, and evaporation
are the main factors that determine its water supply.  More frequent extreme
weather events are predicted in a warming world.  This is likely to mean more
floods in wetter regions and more droughts in areas that already lack sufficient
rainfall.

Higher temperatures will increase evaporation and speed the melting of winter
snow pack.  This means that less water will be available during the summer
months, the time when cities and farms need water the most.26

The amount of warming and the severity of its impacts on water and other
vital resources will be affected by how soon, and how much, we reduce our use
of fossil fuels through energy efficiency and the use of clean, renewable energy.

DAMS, WATER, AND HABITAT
Dams significantly change the character of waterways, affecting their ability to provide habitat and
clean water. 

? Dams provide drinking water, irrigation water, flood control, and 
electricity for much of the world's population.27  Hydroelectricity
from dams supplies 80 percent of all the renewable power generated in
the U.S., and about one-fifth of the world's total electricity.28

? Dams, diversions and canals fragment over half of the world's largest
rivers.  This interferes with the hydrologic cycle and can severely 
hinder water systems.  The average length of time it takes a drop of
water entering a river to reach the sea has tripled because of dams and
water diversions.29

? The build-up of sediments behind dams means that delivery of 
nutrients to the ocean is impaired.  Marine species that depend on
these nutrients for survival have been severely impacted.

? Worldwide, dams have displaced an estimated 40-80 million people
from their homes.30  
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Global Warming: a
human-induced
increase in average
global temperature, the
result of rising atmos-
pheric concentrations
of carbon dioxide and
other heat-trapping
gases.  Burning fossil
fuels to produce energy
is the single biggest
cause of global warm-
ing, which has already
begun to change our
climate.



SIGNS OF HOPE
With growing awareness of the challenges facing our water systems, we are learning to use this
precious resource with greater care.

T Some farmers are becoming more conscious of their water use, switching
to more efficient methods of irrigation and enriching their soil to reduce
runoff and erosion.  

T Many industries are discovering that reducing water use means reducing
costs, and many water-efficient processes have begun to be implemented.

T Water-efficient showerheads, washing machines and dishwashers are 
increasingly popular with consumers.

T The world is in the early stages of a transition to clean, renewable energy
sources that do not pollute our water or change our climate. 

We have begun as a society to articulate the challenges facing the water supply, and to identify how
those challenges arose and what will help solve them.  Yet the process of reducing our negative impacts
and restoring our water systems begins again each day.  With willpower and ingenuity, humans can move
toward more sustainable water use.

TEACHING TOOLS AND ACTIVITIES
SIMPLIFY THE WATER CYCLE Although we often think of our water cycle as an 
incomprehensible maze of pipes and tunnels, in reality it isn't so complicated.  This activity
will help your students conceptualize why water pollution has such far-reaching 
consequences. http://www.epa.gov/teachers/curriculumconservation.htm
(click on: "Excuse me, is this the way to the drainpipe?")

DIG DEEPER Find info on "Water Basics" plus specific water topics and activities at the
U.S. Geological Survey's Water Science for Schools web site. http://wwwga.usgs.gov/edu/

LEARN ABOUT YOUR WATERSHED Now that you know why watersheds need to be protected, find out
where the watersheds are in your area.  This interactive experiment uses maps and discussion topics to help stu-
dents understand and identify watersheds close to home. 
http://ericir.syr.edu/plweb-cgi/fastweb?getdoc+lessons+lessons+5333+3+wAAA+Water

CALCULATE YOUR WATER CONSUMPTION Do we really use that much water? This simple lesson plan
helps students understand the amount of water used in everyday activities.  
http://ericir.syr.edu/plweb-cgi/fastweb?getdoc+lessons+lessons+5141+6+wAAA+Water

MAKE YOUR OWN EDIBLE AQUIFER Imagine a pint of ice cream.  Now imagine consuming that pint of ice
cream in the name of science!  By constructing model aquifers composed of ice cream, food dye, crushed ice, and
straws, students can understand how an aquifer is structured and how it can become depleted and/or polluted.
http://www.groundwater.org/KidsCorner/activity.htm

LOG YOUR ENERGY USE Raise students' awareness of the relationship between energy and water by having
them keep a one-day log of their energy use.  Include lights, heaters, cars, microwaves, CD players, washing
machines, dishwashers, television sets-anything that uses energy.  In a class discussion, relate energy consumption to
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the issue of water, then identify the source(s) of energy in your community.  How does the production and 
distribution of this type of energy affect water systems?   http://www.ase.org/checkup/home

TAKE IT TO THE STREETS Stencil community storm drains to help educate the public about the effects of
dumping on our waterways.  Stenciling stimulates participants' questions such as, "Where does my water come
from?" and "Where does it go?"  Learn more at http://www.earth-water-stencils.com

PLAY A WATER GUESSING GAME "How much water does it take to grow a hamburger?"  A web-based "quiz"
has the user guess the amounts of water required to grow a selected group of common foods, then compare with the
correct numbers.   This activity is a simple way to understand water’s role in food production.
http://ga.water.usgs.gov/edu/sc1.html

EXPLORE IN YOUR OWN BACKYARD Help your class develop a plan to combat pollution and protect your
local watershed.  This may mean organizing a cleanup day or advocating a more efficient sprinkler system for the
school lawn.  Whatever it is, these five tips will help you make it happen.
http://www.earthforce.org/resources.htm (click on "New Steps to be Green") 

ADOPT A WATERSHED Check out "Fifteen Tips to Make a Difference in Your Watershed."  By helping preserve
a local river, your class can grasp conservation in a clear and tangible way.  
http://www.epa.gov/owow/watershed/earthday/earthday.html
Want to find out who is already working to improve your local waterway?  American Rivers has a directory to get
you in contact with local riverkeepers. http://www.americanrivers.org/template2.asp?cat=9&page=9&id=0&filter=0

MAKE THE CONNECTION: EROSION AND POLLUTION Triggered by practices such as clearcutting and
habitat destruction, erosion  of soil by water causes water pollution and topsoil depletion.  This experiment will
help your students understand the causes and implications of erosion.   
http://ericir.syr.edu/plweb-cgi/fastweb?getdoc+lessons+lessons+5259+4+wAAA+Water

GIVE WATER A HAND Download a free copy of the watershed action guide, Give Water a Hand, available in
English and Spanish.  This guide offers great tools for youth who want to organize water conservation projects in
their communities.  http://cf.uwex.edu/ces/erc/gwah/gwahform.cfm

STAY CURRENT Keep up with environmental news the easy way with Daily GRIST—short email summaries of
articles from major newspapers, with links to the full stories.  Also check out GRIST, the on-line environmental
news 'zine with a generous dose of humor.  GRIST is a project of Earth Day Network.
http://www.gristmagazine.com

RESOURCE GROUPS 
Alliance to Save Energy, 1200 18th Street NW, Suite 900, Washington, DC 20031, tel: (202) 857-0666, email: info@ase.org, http://www.ase.org
American Rivers, 1025 Vermont Ave., NW, Suite 720, Washington, DC 20005, tel: (202) 347-7550,  http://www.americanrivers.org
Earth Day Education Program, 201 E. 42nd Street, Suite 3200, New York, NY 10017, tel: (212) 922-0048, email: earthdayny@aol.com, 
Earth Day Network, 811 1st Avenue, Suite 454, Seattle, WA 98104, tel: (206) 876-2000, fax: (206) 876-2015, email: earthday@earthday.net,
http://www.earthday.net
Earth Force, 1908 Mount Vernon, Second Floor, Alexandria, VA 22301, tel: (703) 299-9400, email: earthforce@earthforce.org, 
http://www.earthforce.org
Earthwater Stencils, 14425 140th Ave SW, Rochester, WA 98579, tel: (360) 956-3774, email: info@earthwater-stencils.com
Environment Canada, Inquiry Center, 351 St. Joseph Boulevard, Hull, Quebec K1A 0H3, Canada, tel: (1-819) 997-2800, 
e-mail: enviroinfo@ec.gc.ca, http://www.ec.gc.ca
GREEN -- Global Rivers Environmental Education Network (an Earth Force, program) 1908 Mount Vernon, 2nd floor, Alexandria, VA 22301,
tel: (703) 299-9400, http://www.earthforce.org/green/
Groundwater Foundation, P.O. Box 22558, Lincoln, NE 68542-2558, tel: (800) 858-4844, email: info@groundwater.org,  
http://www.groundwater.org
Intergovernmental Panel on Climate Change, c/o World Meteorological Organization, 7bis Avenue de la Paix, C.P. 2300, CH-1211 Geneva 2,
Switzerland, tel: 011-41-22-730-8208, e-mail: ipcc_sec@gateway.wmo.ch, http://www.ipcc.ch
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International Rivers Network, 1847 Berkeley Way, Berkeley, CA 94703, tel: (510) 848-1155, email: irn@irn.org, http://www.irn.org
National Wildlife Federation, 1400 16th Street NW, Washington, DC 20036, http://www.nwf.org
U.S. EPA, Office of Environmental Education, 1200 Pennsylvania Ave. NW (1704), Washington, DC 20460, tel: (202) 260-4965,
http://www.epa.gov/enviroed
U.S. Department of Fish and Wildlife, 1849 C Street NW, Washington, DC 20240, email: contact@fws.gov, http://www.fws.gov
World Resources Institute, 10 G  Street NE, Suite 800, Washington, DC 20002, tel: (202) 729-7600, http://www.wri.org
Worldwatch Institute, 1776 Massachusetts Avenue NW, Washington, DC 20036, tel: (202) 452-1999, http://www.worldwatch.org
U.S. Geological Survey, Water Education Resources, 12201 Sunrise Valley Drive, Reston, VA 20192, tel: (703) 648-4000,
http://water.usgs.gov/education.html
World Wildlife Fund, 1250 24th Street NW, Washington, DC 20037, tel: (800) 225-5993, http://www.worldwildlife.org
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