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OBJECTIVES
Students will:
• Learn why water is a vital resource
• Discuss water-rr related issues in their communities
• Examine their personal water use

National Science Education Standards
Content Standards 5-8
(http://www.nap.edu/readingroom/books/nses/html/6d.html)
Content Standard F: Science in Personal and Social Perspectives

VOCABULARY

EnEE vivv rii orr nmentatt l stewaww rdrr sdd hipii : managing and protecting our natural
resources for future generations

OVERVIEW

Without water,rr life as we know it would not exist. Because it is such
a vital resource, water needs careful stewardship. Even though it
covers more than 70% of Earth’s surface, there are a number of
reasons for taking good care of our water: There is a limited amount
of clean, fresh water; a greater demand for it due to a growing
population; and less access to it because of atmospheric pollution,
industrial waste and non-point source pollution. The scarcity of
clean, fresh water is a very serious issue, as seen in the increasing
demand for it in places that rely on aquifers for irrigation; the
contamination of drinking water in seemingly pristine parts of the
Amazon watershed; and the impact of fertilizer run-offf on aquatic
life in the Chesapeake Bay and other sites. The most serious
threats to water quality are almost impossible to rectify.

The wataa er supply can be prorr tected throrr ugh better wataa er management
techniques and conservation, and it can be improved through the
use of both high and low technologies. WeWW all can play a vital role
in protecting our water supply for ourselves and for future
generations. By learning more about natural resources like water,rr
the hope is that we can all become better environmental stewards.

DISCUSSION QUESTIONS

1. Where does your community get its drinking water? Do you
know of any local controversies or concerns relating to your
community’s water supply?

2. What are some of the most important reasons people need to
take good care of the water supply?

3. What do you think are some of the major water-related
challenges future generations will face?

NOTE: YoYY u may find it productive to use these questions for a KWL
(K [What do we KNOW?], W [What do we WAWW NT to learn about?)
and L [What have we LEARNED?]) exercise. Lead your students
through a discussion where they fill out a three-column chart. At
the beginning, have them fill in the first two columns of the chart

by listing what they already know about the topic and what they
want to learn about the topic. After using the Internet, library and
other resources (some listed on the back of this guide), have them
complete the chart by listing what they learned.

ACTIVITY

After discussing why water is a vital resource, tell students they will
be keeping track of their own water use at home. Make copies of
the “Are YoYY u a Water Waster?” activity sheet and hand them out in
class. AfAA tf er your students have completed their chartrr s, form groups
of four or five students and have each group prepare a brief report
on what they can do to reduce their water use.

WHY CONSERVE WATER?
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HERE’S YOUR CHALLENGE

YoYY u live on Planet Earth, and you need water to survive. YoYY u drink it, bathe with it and wash dishes with it. YoYY u can use it

to prepare food or to keep your pet goldfish happy. But just how much water do you use at home? In this activity, you’ll be

keeping track of how much water you use at home in one day and then estimating your weekly water use.

• How much water do you use at home? http://ga.water.usgs.gov/edu/sq3.html

This site has an interactive chart where you can track your water use on a daily basis. If you don’t have access

to it, you can use the chartrr on this page. Once you’ve filled in the chartrr , estimate how much water you use in a week.

(Ask your parents how many clothes washer loads they do in a typical week)kk .

• Create a pie chart of your estimated water use for a week.

• Compare your chart with the others in the class.

• With a small group, recommend three things you can do to reduce your water consumption, and calculate the

amount of water you’d save by implementing your recommendations.

How Much Water Do I Use in a Day?

Bath: 50 gallons

Shower: 2 gallons per minute

Teeth Brushing: 1 gallon

Hands/Face Washing: gallon

Dishwasher: 20 gallons/load

Dishwashing by Hand: gallons/load

Clothes Washer Loads: 0 gallons/load

Toilet Flush: 3 gallons

Glasses Drunk: 8 oz. per glass (1/16th of a gallon)

Sourcrr e: USGS

ARE YOR A WATER WASTER?

Activity # Times per Day # Gallons per time Gallons per day

Bath

Shower (2 gallons/minute)

TeTT eth Brushing

Hand/Face Washing

Dishwasher Load

Dishwashing by Hand

Clothes Washer Load

ToTT ilet Flush

Glasses Drunk
WAWW TAA ER TOTATT LS X X

student activity page



OBJECTIVES
Students will:
• Discuss how demand affff ects the availability of water
• Role-play in a debate about the pros and cons of building a dam

National Science Education Standards
Content Standards 5-8
(http://www.nap.edu/readingroom/books/nses/html/6d.html)
Content Standard F: Science in Personal and Social Perspectives

VIDEO CLIP SUMMARY (Segment: approximately 8 minutes)
The Rio Grande is one of the longest rivers in North America, much
of it forming the border between Mexico and the United States. In
A Daya inii thtt e Lifeff of thtt e Rio Grarr ndedd , we see the river through the
eyes of two young women: Erika Gunter,rr a whitewater rafting guide
upstream in TaTT os, where the river really is “grande,” and Gena
Esposito, who lives in the desert near El Paso, where the Rio
Grande has earned the nickname “Rio Poco.”

OVERVIEW
Oceans cover most of our planet’s surface, but only 3% of the
earth’s water is fresh, and less than 1% of that is available in rivers,
lakes and wetlands. Depending on where a person lives, fresh
water can seem extraordinarily plentiful or extremely scarce. All
around the world, people have very difff erent relationships to water.rr
Throughout the past century, harnessing rivers like the Rio Grande
to meet human needs has often led to unforeseen consequences.

DISCUSSION QUESTIONS
1. What is the water of the Rio Grande being used for in TaTT os? Why

is so little of it reaching El Paso?
2. How does population growth near a river have an impact on the

availability of fresh, clean water?
3. What are some ways that people can use less water from the

Rio Grande, leaving more for nature?

ACTIVITY: Dammed If YoYY u Do
There are often competing interests when it comes to water rights.
The needs of partrr icular industries, people and wildlife can sometimes
be in conflict. In this activity, students will study an issue facing a
community and will attempt to resolve it. Some useful WeWW b sites
for students are listed on the back cover of this guide.

The Problem:
A proposal has been put in front of the City Council to build a dam
on a local river.rr The dam would reduce the water flow below it and
create a lake/reservoir behind it. The dam would also be used by
a hydroelectric plant. A date for a town meeting has been set, and
the following interest groups will be addressing the City Council.

The Interest Groups:
Farmers Homeowners
The Department of Recreation Chamber of Commerce
Wildlife Biologists A Public Utility

Lead a discussion with your students about the pros and cons of
building the dam.

The Issues
Pros:
• Improved recreation facilities at the lake/reservoir
• Less flooding
• Increased tourist business and more jobs
• A cleaner,rr cheaper source of energy

Cons:
• Reduced availability of water downstream, limiting irrigation
• Protected species will be endangered
• Fewer opportunities for recreation downstream
• The construction costs for the dam will be born by the taxpayers

The Activity:
1. Have your students form six small groups. Assign the role of one

of the Interest Groups to each group.
2. Ask students to research their roles and issue(s). They can use

these questions as a starting point:
a. Farmers: Will water for growing crops and feeding/

grazing livestock be more available after the dam is built?
b. Homeowners: What effff ect will the dam have on controlling

flooding that damages homes?
c. Recreation: Will the dam increase the opportunities for

recreational water use such as swimming, fishing or boating?
d. Chamber of Commerce: Can the dam create more income for

the community?
e. Biologists: Will the dam lead to increased risks to endangered

species?
f. Public Utility: How will the hydroelectric plant benefit the power
company?

3. Have each group use their research to prepare a three-minute
presentation that can include visual aids such as charts and
posters.

TeTT acher’s Role
• Arrange a time and place for the town meeting.
• Set up the classroom with separate tables for each interest group.
• Set aside a class period for interest groups to make their
presentations.

• After each side has made its case, discuss and vote on whether
or not the dam should be built.

THE SECRET LIFE OF WATER
A Day in the Life of the Rio Grande
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OBJECTIVES
Students will:
• Discuss the pros and cons of using an aquifer for irrigation
• Compare two irrigation systems

National Science Education Standards
Content Standards 5-8
(http://www.nap.edu/readingroom/books/nses/html/6d.html)
Content Standard C: Life Science; Content Standard D: Earth and Space
Science

VOCABULARY

Aquifeff r:rr an underground layer of water-rr bearing rock, sand or gravel
that supplies wells or streams; center pivot irii rrr irr gii atitt on: sprinkler-
based irrigation system; GPS: global positioning system and GIS:
geographic information systems

VIDEO CLIP SUMMARY (Segment: approximately 8 minutes)
The Nelsons, a Nebraska farm family, are using technology to help
them save water. The water for their crops is from the Ogallala
aquifer,rr an enormous but limited underground supply. Nebraskan
farmers’ use of center-rr pivot irrigation and technologies including
GPS are enabling them to save water for future generations.

OVERVIEW
Agriculture is the first way that the earliest humans modified their
environment for their own purposes. ToTT day, farming accounts for
70% of the fresh water usage in the world, and unfortunately more
than half of the water used in agriculture is wasted. By watering
and fertilizing more effff ectively, farmers not only may put less strain
on the aquifer but also realize greater yields and greater profits.

Profile: James Kramer
Photocopy the Profile page and distribute it to your class. It
provides background information and more detail about the career
of the geologist featured in the segment.

DISCUSSION QUESTIONS
1. What geological information is importr ant to farmers in Nebraska?
2. What are the advantages of using water from an aquifer for

irrigation, compared to using water from a river or a reservoir?
What are the disadvantages?

3. What water-rr related challenges do you think Nebraskan farmers
will have to deal with in the future?

ACTIVITY: WAWW TA ER WHERE WE WAWW NT
Materials needed per class:

• 4 paint trays • 2 small bags of potting soil • 2 small bags of playground
sand • 2 small bags of gravel • 2 small bags of peat • 2 empty gallon milk
containers filled with water • 4 strips of cloth • 1 garden watering can • A
metal or plastic gutter for collecting runoffff at the bottom of each tray (can

be reused) • 1 garden trowel or small shovel • 1 graduated cylinder or
measuring cup (should hold at least 1 liter)rr • 1 stop watch

Time needed: TwTT o class periods

Procedure:
1. Lay a strip of cloth along an edge of each paint tray.
2. Fill the paint trays level to the top with 1 bag each of

sand, potting soil, gravel, and peat.
3. Lightly compress the contents of each tray, but don’t overly

compact it.
4. YoYY u’ll be pouring water into the raised part of the paint tray, and

you’ll be collecting any drainage water at the lowered end.
5. Position the gutter under the lower end of the flat to catch

drainage water.rr
6. Place the graduated cylinder or other measuring cup in a

position to catch the water as it runs offff the lowered end of the
paint tray.

ToTT simulate gravity flow irrigation:
1. Slowly pour a gallon of water directly from the milk container

back and forth across the strip of cloth at the top of the tray
containing sand.

2. Have the students time the intervals from water application to
the first dribble of drainage. Repeat for gravel, potting soil and
peat.

3. Measure the amount of water drained from each soil type.
4. Record the drainage time and quantity of water drained from

each soil type.
5. Construct a bar graph of the time it took for the water flow to

begin and end, and another one of the amount of water drained
for each soil type.

6. Empty the wet soil from the trays and let them dry.

ToTT simulate sprinkler irrigation
1. Refill the trays level to the top with 1 bag each of sand, potting

soil, gravel, and peat.
2. Pour water from the watering can to simulate a pressurized spray

system.
3. Again, have the students time the interval between application
and the first dribble of runoffff , and measure the quantity of runoffff .

4. Record the drainage time and quantity of water drained from
each soil type.

5. Construct a bar graph of the time it took for the water flow to
begin and end, and another one of the amount of water drained
for each soil type.

The Big Question:
What are two advantages and two disadvantages of each type of
irrigation system?

THE SECRET LIFE OF WATER
Precision Farming
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OBJECTIVES
Students will:
• Discuss the similarities and diffff erences between bottled and
tap water

• Compare the taste of bottled and tap water

National Science Education Standards
Content Standards 5-8
(http://www.nap.edu/readingroom/books/nses/html/6d.html)
Content Standard F: Science in Personal and Social Perspectives

VIDEO CLIP SUMMARY (Segment: approximately 8 minutes)
Although tap water is readily available in our country and other
parts of the world, many of us drink water we buy at the store.
What makes it so popular? In this segment, PLALL NET H2O’s crack
team of teen super sleuths investigates and gets to the bottom of
it all.

OVERVIEW
Bottled water is a $50 billion-a-year industryrr worldwide, and people
in the United States consume more bottled water than people in
any other country. How is it diffff erent from what comes out of our
taps? Is it really tastier,rr fresher and healthier — or is that just the
advertising hype? The quality of tap water varies depending on
where you live, and you can check on the EPAPP ’s WeWW b site to find
out if your community’s water meets national standards. For most
of us in the United States, tap versus bottled water is a personal
choice.

DISCUSSION QUESTIONS
1. What are the pros and cons of drinking bottled water,rr compared

to tap water?
2. Why do you think bottled water is so popular in the United

States?
3. Why does bottled water sometimes taste different from tap

water?

ACTIVITY: TATT PPED OUT OR BOTTLED UP?
WAWW TAA ER TATT STE SURVEY
In 2004 Americans consumed 23.8 gallons of bottled water per
person per year.rr Bottled water consumption has tripled since 1991,

and wholesale sales recently approached $9.2 billion in the U.S.
But how much better is bottled water than city water or well water?
Is it really any better at all? In this study students will find out what
kind of water the students in their school prefer.rr

Preparation:
1. Get four one-liter bottles of diffff erent types of plain bottled water.rr
2. Get one liter of water from a school drinking fountain.
3. Get one liter of water from your tap at home.
4. Chill all the water samples overnight so that they are the same

temperature
5. Label sets of six small paper or plastic cups A–A F.FF
6. Assign each type of water a letter A–A F.FF
7. Always serve Water A in a cup marked with an A, and so forth

for the other five types of water.rr

Procedure:
1. Have the students form small groups and distribute the activity

sheet and marked cups to them.
2. Offff er students each of the samples of water in the marked cups

(a couple of sips per cup). Ask the student tasters to rate the
quality of the water they tasted.

3. TeTT ll students to keep track of the ratings for each water source.
4. Have students make a pie chart of the percentages of how each

sample was rated.
5. After compiling results, tell students what the sources of water

were in the samples.

Follow-up Activities
Have the students develop an advertising campaign for the water
sample that got the highest ratings.

Using the data described above, have the students calculate how
much money the average American pays for bottled water each
year.rr Are Americans getting their money’s worth? Why or why not?

THE SECRET LIFE OF WATER
Bottle or TaTT p?
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For Individual TaTT ster Rating
1 = poor; 2= fair; 3= good; 4 = excellent

1 (poor)r : bad smell, metallic aftertaste, other undesirable flavors

2 (f( air)r : drinkable, inoffff ensive, but with some aftertaste

3 (good): no aftertaste

4 (excellent): clean, clear and refreshing

For ToTT taling WaWW ter Ratings
Record the number of tasters rated for each water rating.

• Add the number of tasters in each cell to find the
total number of tasters.

• Convert each rating to a percentage. (Divide the
number of tasters in a cell by the total number of
tasters. For example, if 10 people rated WaWW ter B a “4”
and 40 people tasted everyrr tytt pe of water,rr the percrr entage
would be 25% ranking WaWW ter B as excellent.)

Discuss your results. What conclusions can you draw?
What recommendations about bottled or tap water
would you make to your classmates?

TAPPED OUT OR BOTTLED UP
Water TaTT ste Survey

Water 4 3 2 1

A

B

C

D

E

F

Water Tasted Rating (1 thru 4)

A

B

C

D

E

F



OBJECTIVES
Students will:
• Learn about the health risks of drinking unpurified water
• Discuss the benefits of water purification programs

National Science Education Standards
Content Standards 5-8
(http://www.nap.edu/readingroom/books/nses/html/6d.html)
Content Standard C: Life Science; Content Standard F: Science in Per-
sonal and Social Perspectives

VIDEO CLIP SUMMARY (Segment: approximately 8 minutes)
The annual fashion show at Half Hollow Hills High School in Dix
Hills, NY,YY is a lot of fun — and a lot more than that, too. All the pro-
ceeds from ticket sales go to benefit a project that brings clean
water to a remote indigenous community deep in the Peruvian
jungle, where people are taking pride and pleasure in newly avail-
able water purification techniques.

OVERVIEW
In many parts of the developing world, water is unsafe to drink;
drinking polluted water is the biggest cause of childhood death
worldwide. Water pollution is a problem even in seemingly pristine
environments, such as the Peruvian rainforest where the Amazon
River originates. Because all the flowing water is connected,
pollution can spread widely in the vast Amazon watershed, the
world’s largest supply of fresh water.rr Fortunately, the problem can
be solved through the use of simple but effective methods
of treating wastewater and drinking water.rr

DISCUSSION QUESTIONS
1. What are the health risks of drinking unpurified water from the

Amazon and its tributaries?
2. What benefits have the villagers of Huarcaria gotten from their

new water system?
3. What do you think students at Half Hollow Hills have gained by

helping people in Huacaria?

ACTIVITY: ICKYKK ,YY YUCKYKK DISEASES
This research assignment has the students study a specific
waterborne organism and present it to the class in an enjoyable
way.
1. TeTT ll the students that they’re about to be totally grossed out.

TeTT ll them that they’ll be studying a truly disgusting disease.
2. List on the board the following waterborne organisms that

cause difff erent diseases:
a. Legionellll all
b. PsPP eudomonas
c. KlKK ebsiellll all
d. Acinii etobacter
e. Aerorr monas
f.ff Alcalill gii enes
g. Morarr xaa ex llll all
h. Giaii rdrr idd aii
i. Cryrr pyy tospss orirr didd um
j. ViVV bii rirr o cholerarr e

3. Distribute the Student Handout “Icky, YuYY cky Diseases.”
4. Assign each student an organism that sounds perfectly awful

from the list on the board.
5. Give the class several days to research their organisms and

write a short paper according to the guidelines on the Student
Handout.

WATER WORLD
UMPED UP FOR PEACE
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This project is truly disgusting. It is all about waterborne diseases. Be warned! After doing this project
you may never go swimming or drink water again! YoYY ur assignment is to research a waterborne
organism that causes a nasty disease. Here are the requirements:

1. YoYY ur paper may not exceed two pages in length.
2. YoYY ur paper must begin with the sentence, “My waterborne organism is truly awful and

causes the most disgusting disease ever!”
3. YoYY ur paper must contain the following information (y(( ou can use this page to take notes):

a. The name of your organism: ____________________________________________________
b. The disease it causes: _________________________________________________________
c. The symptoms of the disease: __________________________________________________
d. The available treatments for the disease: ________________________________________
________________________________________________________________________________
e. Where in the world this organism is found: ________________________________________
________________________________________________________________________________
f. What steps are being taken in these countries to eradicate this organism and disease:
________________________________________________________________________________
________________________________________________________________________________

4. YoYY ur paper may also include (but they are optional):
a. Photographs
b. Hand-drawn illustrations

5. YoYY u are expressly forbidden to catch this disease. If you catch this disease, your grade will suffff er.rr

ICKY, YUCKY DISEASES
student activity page



OBJECTIVES
Students will:
• Learn about effff orts to restore aquatic life in the Chesapeake Bay
• Observe and discuss algae growth

National Science Education Standards
Content Standards 5-8
(http://www.nap.edu/readingroom/books/nses/html/6d.html)
Content Standard C: Life Science; Content Standard F: Science in Personal

and Social Perspectives

VOCABULARY
Non-point source pollution: contamination from numerous
combined sources, such as fertilizer run-offff

VIDEO CLIP SUMMARY (Segment: approximately 8 minutes)
A group of teens travels in the Chesapeake Bay, one of the most
polluted watersheds in the United States, and finds out about
restoration efforts that are underway there. They learn from
Maryland watermen how challenging it is to make a living catching
crabs in today’s bay, and discover how they can take a leadership
role in restoring the bay to health. The segment also features
scientists who are committed to restoring the blue crab population
and with it, a healthy aquatic ecosystem.

OVERVIEW
Due to the large population, pollution in the Chesapeake Bay
watershed is jeopardizing the Bay’s ecology and economy
by damaging the food web. Non-point source pollution—from the
runoffff of fertilizers from lawns, golf courses, and farms—is lowering
oxygen levels and choking much of the vegetation in the
Chesapeake Bay.

PROFILE: ALICIA YOUNG-WILLIAMS
Photocopy the Profile page and distribute it to your class.
Te l l s tudents that i t inc ludes a br ie f b iography of a
re sea rche r featured in this segment. It is intended to introduce
them to a career in environmental science.

DISCUSSION QUESTIONS
1. Why havemany of the fisheries collapsed in the Chesapeake Bay?
2. What makes non-point water pollution so hard to control?
3. What do you think are the most interesting aspects of Alicia

YoYY ung-Williams’s research?

ACTIVITY: BLOOMING ALGAE!
If you want to see how fast algae can grow, try this simple
yet effff ective experiment.

What you’ll need:
1. A bottle of liquid plant food.
2. Six clear 8 oz. plastic cups.
3. Approximately 2 quarts of aquarium water or 2 quarts of tap
water that’s been allowed to sit for 24–36 hours (to get rid
of chlorine).

4. An eye-dropper
5. A marking pen

What to do:
1. Put approximately 4–6 oz. of the water in each cup.
2. Label each cup as follows:

a. control
b. 3 drops
c. 6 drops
d. 9 drops
e. 12 drops
f. 15 drops

3. Put no drops of the plant food in the control cup.
4. Add 3 drops of plant food to the second cup, 6 drops of plant

food to the second cup, and so forth.
5. Put the six cups on a windowsill and have the class note any

changes seen over the next week.

What does it mean?
1. How does the growth of algae compare from day to day in each

cup?
2. What would eventually happen to any animal trying to live in the

most polluted cup?
3. How does this experiment help to demonstrate non-point

pollution as shown in the video segment about blue crabs in
Chesapeake Bay?

WATER WORLD
aving Chesapeake Bay
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OBJECTIVES
Students will:
• Discuss issues surrounding the commercial exportation of
fresh water

• Learn about the water cycle and the location of the Earth’s fresh
water

National Science Education Standards
Content Standards 5-8
(http://www.nap.edu/readingroom/books/nses/html/6d.html)
Content Standard D: Earth and Space Science; Content Standard F: Sci-

ence in Personal and Social Perspectives

VIDEO CLIP SUMMARY (Segment: approximately 8 minutes)
The Great Lakes are among the largest bodies of fresh water in the
world. In this segment, experts and teens inside and outside the
Great Lakes watershed provide different perspectives on the
sharing of water.rr

OVERVIEW
When it comes to water,rr what is fair? The reality is that water is dis-
tributed unequally around the globe. The Great Lakes of North
America, for example, contain 20% of the world’s fresh surface
wataa er,rr but supply only a veryrr small number of the world’s inhabitants.
Should people in water-rr rich regions give some of their water away
or even allow companies to sell some of it? Or should they refrain
from exporting it at all? Science doesn't really know to what extent
water can be exported without harming the watershed and all the
life that depends on it.

DISCUSSION QUESTIONS
1. Do you think that the Great Lakes’ water should be exploited for

profit in the future?
2. Should there be limits on exporting water from places like the

Great Lakes to distant states or other countries?Why or why not?
3. What impact might heavy demand for the Great Lakes’ water

have on nearby communities?

ACTIVITY: DOES WAWW TA ER WAWW NDER?
The amount of water on our planet is finite, and most is unsuitable
or unavailable for human consumption. In addition, some sources
of fresh water are not completely replenished by rainfall. For
example, much of the water used in the Midwest is acquired
through groundwater aquifers that have the potential to be used
up more quickly than they can be replenished.

TeTT ll your students that in this activity, they will calculate the total
volume of water on the planet, will organize it into various
categories, and will generate graphs and charts of their findings.
Bookmark water.usgs.gov and nationalatlas.gov/water.html for
your class and give them a tour of these Web sites before
starting this project.

TeTT ll students that the total amount of water on the Earth hasn’t
changed since the Earth cooled enough to allow water to collect
on the surface aeons ago. If the planet’s water supply is constant,
why do we worry so much about conserving water? The answer
can be found by understanding the waww ter cyc cyy lelly . Have students
research this term on the Internet and create a poster that depicts
this important cycle in nature.

They should use this resource to get started:
• USGS: Water Science for Schools

(http://ga.water.usgs.gov/edu/watercycle.html)
This Web site has an excellent diagram of the water
cycle available in many diffff erent languages. YoYY ur students’
posters should explain what the diagram is showing.

CONSIDER THE FOLLOWING QUESTIONS
• Does the water on our planet always stay in the same place?
• Does freshwater on our planet always stay as freshwater,rr or does
it sometimes become salt water?

WEB ACTIVITY
Not all of the water on our planet is available or suitable for human
consumption. YoYY ur students’ challenge here is discovering why.
Where is all the water located? Where is the water suitable for
human consumption located? What is the worldwide distribution
of this potable water?

Have students use this WeWW b site to get started:
• USGS: Where is Earth's water located?

http://ga.water.usgs.gov/edu/earthwherewater.html
This site presents specific data on the amount of water found
in various geologic formations on the Earth.

YoYY ur students’ job on this part of the exercise is to generate pie
charts for the following:

• Distribution of Water: Earth’s Water,rr Freshwater,rr Liquid
Fresh Water (have students refer to the bar graphs on the
WeWW b site)

• Water Sources: By amount and by percent.

WATER WORLD
reat Lakes: Who Owns the Water?
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ThTT e Secrerr t Lifii eff of WaWW tett r:rr Precision Farming

James F.FF Kramer
Geologist/Geographic Information Specialist
Central Platte Natural Resources District

Jim Kramer and his co-workers are helping Nebraska
conserve water.rr Groundwater is very important resource
to the people of Nebraska. In fact, agriculture accounts
for nearly one quarter of Nebraska’s total income and
98% of all groundwater in the state is used for agriculture.

But Nebraskans have a problem. Water is a finite
resource. As the Great Plains have been in an extended
drought for the past six years, the surface water and
groundwater used for irrigation are being depleted. Rivers
and creeks dry up in the summer,rr and groundwater tables
are becoming lower.rr WeWW lls have to be drilled deeper to
reach groundwater. Kramer and his colleagues in the
Central Platte Natural Resources District are working on
a project to define the amount of irrigated acres within
the district and to determine the amount of groundwater
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and surface water along the Platte River VaVV lley. By
using fieldwork, color infrared photography and
GIS (Geographic Information Systems), they are
defining the amount of irrigated land and are not allowing
landowners to irrigate new land. This will help
Nebraskans maintain the water resources that they have.

In addition to his work in the Central Platte Natural
Resources District, Kramer is also an Offff icer in the U.S.
Navy. He recently came back from an eight-month tour
in Northern Iraq. While there, he came to understand
that water is an important resource to everyone. He
says, “The Iraqi people understand the value of water,
and how it is in many ways more valuable than oil.”

A native Nebraskan, Kramer is “a Cornhusker born and
raised.” He received his bachelor’s degree in Geology
from the University of Nebraska and is currently working
toward his Masters degree in Geochemistryrr . Kramer says,
“Geology is a wonderful field of work. One of the major
reasons I went into geology is the fact that I love science.”
He says that a good geologist needs to understand all
the scientific fields — math, physics, chemistry, and
biology, but that “A geologist is also a historian. The
history you are studying is the history of the earth. YoYY u
are trying to understand what happened millions of
years ago, and apply it to what is happening today.”
Kramer notes, “I recommend that anyone who wishes to
pursue a degree in geology, or any field of science, start
right now. While in school, take as many science courses
as possible. This will be your jump when you begin your
goal towards a college degree.”
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WaWW tet r WoWW rlrr dll :dd Saving Chesapeake Bay

Alicia YoYY ung-Williams
Research TeTT chnician, SERC

Alicia YoYY ung-Williams is 29 years old, and is a research
technician in Anson Hines's lab at the Smithsonian
Environmental Research Center (SERC) in Edgewater,
Maryland. She is a marine biologist whose primary focus
is aquaculture. Originally from TrTT inidad and ToTT bago, she
got a full scholarship to go to college and to study in the
United States. She has been involved in the Blue Crab
Enhancement Project since its inception, and has been
at SERC for five years — initially as a volunteer,rr then as
an intern, for a period as a graduate student, and now as
a full team member who conducts research that she
designs herself under the tutelage of her senior scientist.

The purpose of the Blue Crab Enhancement Project is to
determine whether or not it is feasible to increase the blue
crab population in the bay by introducing hatchery-raised
breeding stock without upsetting the natural ecological
dynamics of the bay. Crab surveys are done once every
week at ten designated sites after the initial release into
the bay.

The hatchery-raised crabs need to be large enough for
the researchers to be able to tag before being released
in the Chesapeake Bay, and Alicia and her colleagues
sometimes have to tag up to 25,000 crabs. It takes three
days to tag this many crabs. AfA tf er these marathon tagging
sessions, Alicia has a recurring dream about baby crabs
spilling all over the floor as she wildly tries to prevent
people from stepping on them. On a typical survey, Alicia
will go out with four others in two 16-foot aluminum
boats. At times they will take water samples to test for
temperature, salinity, turbidity, and fish abundance.

Because she spends her working days on the Bay, Alicia
prefers not to spend most of her leisure time there. She
does however go sailing with friends and also fishes from
time to time. She is also an avid race car driver and
sometimes even wishes she could become a professional
drift car racer. Alicia hopes that what she has learned
from her work at SERC will help her develop similar
programs to promote sustainable aquaculture fisheries in
her home country.



www.nationalgeographic.com/geographyaction/rivers/ga57.html

ianrpubs.unl.edu/dairy/g1138.htm

www.ies.wisc.edu/research/wrm00/econcon.htm

www.ies.wisc.edu/research/wrm00/econrec.htm

www.ies.wisc.edu/research/wrm00/econeco.htm

zebu.uoregon.edu/1998/ph162/l14.html

72.14.203.104/search?q=cache:zYgSgmjKjLcJ:www.asce.org/files/pdf/hurricane/
Prediction_and_Planning/Evaluating_Flood_Control_Options_Downstream_
versus_Upstream_Needs.pdf+flood+control+options&hl=en

www.groundwater.org

www.nrdnet.org/links.htm

www.nrcs.usda.gov/

www.fda.gov/fdac/features/2002/402_h2o.html

www.goaskalice.columbia.edu/2007.html

www.epa.gov/safewater/wot/index.html

www.un.org/pubs/cyberschoolbus/pufp/peru/about.asp

www.un.org/cyberschoolbus

www.houseofthechildren.org

ic.ucsc.edu/~flegal/etox80e/SpecTopics/Pathogens/

ga.water.usgs.gov/edu/urbanpath.html

www.cdc.gov/ncidod/dpd/parasites/listing.htm

www.cbf.org

www.serc.si.edu/education/resources/bluecrab/research.jsp

www.epa.gov/305b/98report/statefct.html

www.epa.gov/water/states/

www.epa.gov/epahome/commsearch.htm

www.epa.gov/airmarkets/acidrain/

response.restoration.noaa.gov

www.epa.gov/highschool/water.htm#drinking

ga.water.usgs.gov/edu/watercycle.html

www.greatlakesdirectory.org/great_lakes_water_export.htm

www.greatlakes.org

RESOURCES FOR TEACHERS

www.thirteen.org/h2o

www.k12science.org/collabprojs.html
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