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ExercisE 1: HistoriCal PersPectivE
This exErCise is best for 2 CHildrEn or more.

Materials: A River Ran Wild, by Cherry, Lynne. (Harcourt, 1992 ISBN 0 152 00542 0), a 32-page 
picture book for grades 2 and up; paper; colored pencils, markers, or crayons

Overview: The book, A River Ran Wild, is a biography of the Nashua River in Massachusetts. 
It focuses on the changes the river has seen over time, beginning with the native peoples who 
first discovered it.

The environmental history of the river is shown in beautiful illustrations, as European settlers 
come and build settlements, and later towns. Through growth and development, author Lynne 
Cherry follows the history and ecology as the river goes through the industrial revolution, 
growth, progress and pollution, and back towards reclamation and a cleaner, healthier state.

Objective: Students learn examples of how humans depend on their natural and constructed 
environments and how humans can change environments in ways that can be either beneficial 
or detrimental to themselves and other organisms.

1. Children listen to the story, A River Ran Wild, by Lynne Cherry.

2. Have them collaborate in pairs to create a timeline using the events in the story to mark 
changes in people’s attitudes and awareness toward environmental issues.

3. Ask them to discuss the pros and cons of building a shopping mall along an empty stretch of 
highway. How might it affect the daily life of local people? How might a mall affect the water 
supply? What information do people need to have in order to make a sound decision?

Takeaway: Children should draw the conclusion that progress does not always benefit all.

Allot 90-120 minutes.
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Materials: 8 ½ x 11-inch blue construction paper

1. Hang ten pieces of 8 ½ x 11-inch blue construction paper on the wall. This represents all the 
water on Earth. Ask children to predict how much of this paper represents the water on Earth 
that can be drunk by humans. They should explain their predictions.

2. Explain that about 97% of the water on Earth is in the oceans. Since it’s salty, we can’t use 
it and it is very expensive to take the salt out. Give each child a sheet of 8 ½ x 11-inch paper 
and explain that it represents one of the ten sheets on the wall, which together represent all 
the water on earth. Ask each child to fold it in half, and tear along the fold line. Ask each to 
put one of their two halves in the recycling bin and keep the other half. Repeat this folding, 
tearing, and recycling process once more.  That quarter page piece of paper each child is left 
holding represents the amount of fresh water on earth that is not too salty to drink.  Compare 
the ten pieces of paper on the wall, which represent the total water on earth (salty plus fresh). 

3. Out of all the fresh water on the planet, 96% is frozen at the North and South Pole and in 
glaciers. Starting with the quarter page piece of paper left at the end of step 2, each student 
repeats the folding and tearing in step 2 FIVE times. 

4. Note that much of this tiny amount of fresh water is polluted or too far underground to 
reach, and therefore not accessible. Tear that last tiny scrap of paper into three pieces and put 
two of them in the recycling bin, since they represent unavailable or unusable water.

5. Students should have 1 miniscule piece of paper left. That scrap of paper should be about 
the size of the child’s little finger.  

Exercise 2: Global Fresh WAter exerCise
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6.  Compare it with the ten sheets of paper displayed on the wall.  This tiny scrap represents 
all the fresh, non-frozen, clean water that is available for use for everyone on the planet out 
of all the water on the planet.

7. Discuss the results of the demonstration. What conclusions can students draw? Is there enough 
water for the people living on our planet? Is it evenly distributed?  The point is that there is 
very little fresh and accessible water for human beings to use, so we all have a responsibility 
to conserve it by using it wisely and make sure that everyone has enough to live on. 

Allot 40 minutes for whole exercise.
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Materials: toothbrushes; toothpaste; cup; running water/faucet; stopwatch; several large 
graduated cylinders (get creative: measuring cups, pots, etc.)

1. Ask three people to brush their teeth one at a time while another uses the stopwatch to time 
the one who is brushing. Find the average brushing time of all three people.

2. Turn on the faucet and use the graduated cylinders to measure how much water runs down 
the drain in 10 seconds. Use this information and the average time it takes to brush teeth 
to ballpark how much water goes down the drain in the amount of time it takes the average 
person to brush his or her teeth.

3. Subtract one cup from the total amount of water that runs down the drain while brushing. 
The remainder is the amount of water children can save by filling a cup rather than letting the 
faucet run while they brush.

4. Using the data from the last step, ask students to determine how much water they could 
save in a week if they were to use a cup instead of running the water while brushing their 
teeth. How much water would their family save in a week? How much could their whole class 
save? How much could the school community save? What about the town or city they live in? Is 
it worth it?

5. Discuss other ways to conserve water. Be sure to mention water-efficient toilets! 

Allot 30 minutes.

ExercisE 3: TootHbrush experimenT
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Ask children how many of them are willing to fill a cup to brush their teeth rather than letting 
the water faucet run. Check back in a week. How many children are still using the cup? What 
else did they do that is ‘water smart’?

ExercisE 3A: FolloW-up
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Materials: Paper plates; coloring pencils/crayons; tape; index cards; pen/pencil
 
1. Give students the following list of words to define on index cards. (They should write the 
term on the blank side and the definition below on the lined side.)
 precipitation
 collection
 evaporation
 condensation

Definitions
 

Precipitation: when water droplets form clouds, which become heavy and fall from the sky in 
the form of rain, sleet, hail, or snow

Collection: when water that falls from the clouds as rain, snow, hail, or sleet collects in the 
oceans, rivers, lakes, streams

Evaporation: when water from the earth’s oceans is heated by the sun’s rays, which causes it 
to change into a gas and rise into the air

Condensation: when high up in the sky, the gas begins to cool and turns back into a liquid

2. Give each student a white paper plate. (If there are only plastic plates in the house, cut a big 
circle out of a regular 8.5x11 sheet of paper, and promise yourself to buy paper plates the next 
time instead of plastic ones, to keep the plastic out of our water cycle!) Have children sketch 
a light horizon line about halfway up to separate the sky and the earth. Students should draw 
a mountain on half of the plate. Ask them to add a river coming down from the mountainside 
into an ocean or lake. Add several clouds in the sky. Add trees and color.  

3. Remind children that a cycle goes around and around and has no beginning and no end, and 
then explain that the water cycle is like that. Explain the hydrologic cycle as the continuous 
movement of the earth’s water from the oceans to the air and back to the ocean and land 
again. 

4. Have kids tape  the vocabulary words onto their illustration in the correct places, and then 
draw arrows to show the circular nature of the water cycle (see Water Cycle diagram on the 
next page).

5. Ask each child to present his/her project (to work on public speaking and verbal skills), 
explaining what each word means as they present. Allot 80 minutes.

Index card labels should be: 
Precipitation, collection, evaporation, condensation.

ExercisE 4: Drawing The WAter cycle
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AnsWEr KEy: saMPle WAter CYcleEVaPoratiOn
preciPitAtion

cOnDEnsaTion

cOlleCTion



Overview: Students create a model of a watershed and simulate rainfall to demonstrate how it works.

Objective: Students define the term watershed and explore how they work.

Materials: Office paper; spray bottle; washable markers; topographical or physical maps of the area in 
which you live. You can print out free topographical maps from the National Geographic website, https://
www.natgeomaps.com/trail-maps/pdf-quads.  Please read the instructions on that page to learn how to find 
the area you are looking for.

Procedure:
1, Review where rainwater goes after a storm. It might soak into the ground and become ground water. 
It might evaporate from a puddle. It might run into drainage ditches or sewers that accumulate in larger 
bodies of water and finally into lakes, rivers, and oceans.

2. Ask children where they think the rainwater ends up in your community. Explain that the area of land that 
catches water and drains into one specific body of water is called a watershed.

3. Give pairs of children one piece of office paper and have them crumple it into a ball.

4. Ask each child to carefully pull on each of the corners so that the paper begins to flatten back out. They 
should stop before the paper is totally flat again. The goal is to end up with a mini topographical map.

5. Ask children to use a red washable marker to place dots on the high points of the map. Next, students 
should connect the dots along the ridges being careful not to dip into the valleys or low spots. These red 
lines, or ridgelines, will usually mark the boundaries between watersheds.

6. Children should use a blue washable marker to place a dot on the low points of the map. Next students 
should connect the blue dots or low-lying areas of land. The blue areas are usually streams.

7. Now, ask children to predict where on their map the water would go if it were to rain. Use this information 
and a brown marker to show where they think a good location for a house would be.

8. For precipitation, use a spray bottle to simulate a gentle rain over their topographical map.

9. Students observe the patterns of run-off and their watershed regions. Count the watersheds or main 
places that water pools on individual maps.

10. Review the definition of a watershed.
 
Definition: an area or ridge of land that separates waters flowing to different rivers, basins, or seas.

Allot 40 minutes for the exercise above.

ExercisE 5: WAtersheD projeCT
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Children should be able to look at the following four topographical maps below and trace the 
mountains, hills, highlands, rivers, and streams to determine the watersheds that are located 
there and explain the watershed boundaries. Children should also explain how our watersheds 
can be affected by the actions of homeowners, farmers, and businesspeople in their area.

Allot 45 minutes

ExercisE 5A: toPographiCal maps
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Materials: 1 pack of index cards; pen; paper; timer. 

Preparation: Write each product listed below on an index card, with its corresponding number of 
gallons on the back. Discuss the front and back of one or two cards together (e.g., potatoes and/
or oranges) so that players understand the concept of indirect water consumption and can imagine 
how much water it takes to produce an item and get it to their table.  Shuffle the cards and deal 
them all out to players face up (i.e., with the products visible to everyone).  Set a 3-minute timer.

Play: All players must simultaneously organize their own cards in front of them, from left to right 
in order from lowest to highest indirect water consumption.

Discussion: All players flip their cards over.  Each player identifies his/her biggest surprise card 
(i.e., the one that s/he placed furthest from the correct position), and then leads a two-minute 
discussion of why producing & transporting that item involves a lot more or a lot less water than 
expected.

Optional “competitive” mode: Before above discussion takes place and just after time runs out, 
all players flip their cards over.  Players take turns fixing errors, putting their cards in correct order 
by indirect water consumption. During a turn, the player can move one card one position to the 
left or right.  The winner is the first player to have reorganized his or her cards correctly, in the 
right order.

Allot 30- 45 minutes.

Item Gallons to Produce It
one pound of plastic 22

one pound of potatoes 25
ten sheets of paper 30

one pound of oranges 50
one pound of bread 150
one quart of milk 210
one pound of rice 560

one 100% cotton T-shirt 650
one pound of beef 800

one pound of aluminum 1,000
one pound of cotton 1,320

one pair of cotton jeans 2,108
one smart phone 3,190

one pair of leather shoes 3,626
one car 18,000

ExercisE 6: inDex card Quiz
hOW many GallOns Of WaTEr Does it TAKe To MAke…?
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 Have older children create ten new question cards of their own, researching the answers 
online to add to the back of each card. Use these cards the next time you play this game, 
with all children answering, preferably after enough time has passed that the older ones can’t 
remember the answers!

Allot 45-60 minutes.

Writing assignment: Humans can only use a tiny bit (half of 1 %) of all water on Earth, so we 
all need to conserve the water we do use, to allow more humans access to clean water. Name 
three actions that you can take personally to reduce the water that is needed to make the 
things and services that you use. Have students take turns reading their answers aloud.

Allot 20-30 minutes.

Possible answers: eating less meat; using as much of a page of paper as possible before 
recycling it; buying only as much clothing as you can wear in a week; buying fewer plastic toys, 
and when you get tired of them, giving them away rather than throwing them away; walking or 
using bicycles so your family can own fewer cars; etc.

ExercisE 6A:

ExercisE 6b:



Materials:  Poster board; colored markers, crayons, pencils, or pens

Procedure:  Ask children to create a poster to explain why it is important to take good care of 
the fresh water on our planet. Posters should include a drawing to show what part of the water 
on the planet is potable. For example, they could draw and label one drop in a huge bucket 
of water as the amount of fresh water available for use, or one part of a large group of items. 

Allot 30 minutes.

ExercisE 7: WAter cOnservAtion ProjecT
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Materials: Water; oil; a pot; some paprika or saffron; a spoon; a basin; some feathers; pieces 
of paper; paperclips; a spatula; some balls of cotton.

Procedure:

1. Fill the basin with water.

2. Put several tablespoons of oil in the pot. Add paprika or saffron to give color, and mix. Pour 
the colored oil into the basin of water: now you have made your own oil stain!

3. Put the feathers, paper and paperclips into the basin of water. Take them out one at a time 
and observe them: they have an oil film on them, just like marine birds do after a real oil spill!

4. Try to clean up the oil stain in the basin. When a real accident occurs, special boats go to 
the place to clean up as much of the oil stain as possible from the surface of the water. To see 
how this is done, use the spatula to try to remove oil from the water surface. During a real oil 
spill, long barriers called booms are laid down around the spill to contain it and then the oil is 
removed from the surface.

5. Try to absorb the oil by putting cotton balls near the edge of the basin. In real oil spills, 
straw is put on the shore to absorb part of the oil. 

Allot 30 minutes for whole experiment. 

Note: Every year, 6 million tons of oil are poured into the sea, lost from boats that use it as 
fuel or that transport it, or poured in from industries near the shore. It stops oxygenation of 
the water and the penetration of the solar light necessary for marine life. The oil drops can 
blind birds and cover the animals that live on or near the surface. Discuss this with children. 

ExercisE 8: oil spill ExpEriMEnT



Materials: 2 identical jars; sand; medium-sized rock; water; tape; pencil and paper

Procedure:  Create a working model of the water cycle

  Pour 1 inch of sand into the bottom of one jar.
  Place the rock on the sand.
  Saturate the sand with water.
  Place the empty second jar over the top of the first jar.
  Use tape to secure the jars together around the necks.
  Place the combined jar in a sunny window.
  Observe the combined jar several times a day over a week.
  Record your observations.

Result: You should expect to see condensation (water droplets) form.

ExercisE 9: Working MoDel oF The hydrolOGic cycle
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Materials: Two handfuls of fresh leaves; two hard-boiled eggs in the shell; two pieces of paper 
(for example newspaper); water; vinegar; two glass containers; labels; pen

Overview: Students learn about the effect of weakly acidic solutions (vinegar) on various 
organic substances over time.

Objective: Students learn how acid rain damages organic substances.

Procedure:
a. Put one hard-boiled egg in each container.
b. Cover one egg with water and the other with vinegar.
c. Put the labels on the glass containers to distinguish them.
d. Wait for a few hours or days, until you see the differences between the two eggs.
e. Repeat the test with leaves, papers, and other objects.

Assessment:
What kind of differences can you see? The acid rain is like water with vinegar in it! What 
effects does it cause?

Results: In the vinegar container, you should see the shell of the egg decompose, the leaf turn 
brown, and the newspaper and other objects decompose.

ExercisE 10: acid rain



Materials: Handout 

Preparation: Find and print out articles about water pollution and conservation, such as the 
text below. Make sure each article is age-appropriate and of appropriate length. Have them 
read the article aloud, helping them with pronunciation and looking up new vocabulary words 
as needed. Then help them underline the most important facts. Afterwards, ask them questions 
about the most important facts to assess their reading comprehension.

The following text below is an example that may be best suited for older children.

Water pollution continued more or less unchecked until 
the 1960’s when two major environmental disasters 
happened in the U.S. that drastically changed people’s 
perception of pollution. Until then, oceans and large 
lakes were considered to be too big to be badly polluted 
by human activity. It came as a major, sobering shock 
when Lake Erie, one of the largest lakes in the world, 
was declared “dead” after huge amounts of sewage, 
chemicals and fertilizers had been dumped into it 
causing eutrophication.

Then, in 1969, the nearby Cuyahoga River (the surface of 
which was covered with oil, chemicals and debris) caught 
fire when hot slag was dumped into it. These disasters 
prompted cleanup measures. Over the next decade 
the U.S. and Canada banned the use of phosphates 
in laundry detergents and spent 10 billion dollars to 
improve sewage treatment and reduce industrial waste 
being discharged into the lake. As a result Lake Erie has 
recovered enough for fish to be able to live there again, 
and to be used for recreation, even though the water still 
contains hundreds of chemicals and is far from pure. 
Cleanup efforts on the Cuyahoga River were effective 
enough that it does not represent a fire hazard any more. 
However, it is far from a full recovery. (Excerpted from 
the 2003 Edition of the Teacher’s Manual to WaterGame, 
published by Adventerra Games.)

ExercisE 11: rEading comPrEhensiOn
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Materials: index cards; pen

Preparation: Write the following words or phrases on blank side of index cards:
       Bathroom                  Kitchen               Garage/Garden

On the lined side, write:

for bathroom for kitchen for garage/garden
Toilet Sink faucet Outdoor faucet

Sink faucet Ice dispenser Water hose
Shower head Dishwasher Sprinklers

Bathroom faucet Washing machine Water bucket
Bathtub

Please skip 2-3 lines between each item to allow children space to write. Use a second card 
if you run out of space. For each category, have kids write down ways to conserve water.(See 
possible answers below). Partial credit can be given for the general idea. The point is that kids 
should be encouraged to come up with ways to conserve water on their own!

Go into your bathroom and point out each item on the card (toilet, faucet, showerhead, etc.) 
and have them read their answers. Next go into the kitchen and go over each appliance.  The 
visual of doing this exercise IN the bathroom or kitchen as opposed to at the dinner table helps 
to better solidify the concepts in children’s heads and to see the ideas as feasible. If you do not 
have some of the appliances or a garage or garden, save those for last and sit down to discuss 
those answers.

Allot 1 hour approximately.

ExercisE 12: WAter cOnservAtion acTiOn plan
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Bathroom: 
  taking showers instead of baths
  taking shorter showers (no more than 7 minutes)
  if you must take a bath, filling bathtub only half full
  turning off the tap while brushing teeth
  reporting and asking parents to immediately repair all water leaks
  asking parents to install efficient shower heads that can save up to 75% of water
  asking parents to install faucet aerator for bathroom sink that can save up to 60% of water
  asking parents to install modern, efficient toilets that flush effectively with only one-third of 
the water of traditional ones, resulting in a saving of about 7,500 gallons per toilet per year!

Kitchen:
  when handwashing dishes, placing them in a soapy basin, and rinsing them off in a separate 
basin of clean water rather than letting water run the whole time
  taking only as much ice as you need at a time, so it doesn’t melt and get wasted
  washing only full loads of clothes and dishes
  reporting and asking parents to immediately repair all water leaks
  asking parents to install faucet aerator for kitchen sink that can save up to 60% of water

Garage and/or Garden:
  using the leftover rinse water from dishes to water the garden
  trapping rainwater for watering the garden
  watering garden only at dawn or dusk
  sweeping driveways and outdoor sidewalks instead of hosing them down
  immediately repairing all water leaks
  washing the car only when it really needs it
  using a bucket, sponge, and soapy water to wash the car, and using the hose only to rinse it 
off as quickly as possible
  asking parents to install drip irrigation systems for watering garden and lawn instead of 
sprinklers

pOssiblE ansWers:


