Lesson 3: Water Quantity

Activity: Students remove measured amounts of water
from a five-gallon bucket, simulating the amount of fresh
water available on earth.

Grade level: 4-8

Subjects: Science, social studies

Setting: Classroom

Duration: 1 hour

Key terms: Freshwater, Groundwater, Salt water, Surface
water

Objectives

After participating in this activity, students will:

* Experience the relative scarcity of freshwater on the
planet

* Explain why some of the earth’s water is not easily
accessible

* Compare and contrast surface water systems and
groundwater in regard to their relative sizes as Earth’s
freshwater reservoirs

* Manipulate simple tools that aid observation and data
collection, make accurate measurements with appropriate
units

* Use tools and equipment appropriate to scientific
investigations

* Conduct scientific investigations using appropriate tools
and techniques
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Summary

Even though the earth contains an abundance of water,

only a small percentage is fresh water. An even smaller amount of this freshwater is
accessible and usable by the people and animals that need it. As the human population
grows, the amount of freshwater available per person shrinks. The relatively small amount
of available freshwater demonstrates how critical it is for everyone to help maintain clean,
healthy lakes and streams.

Background

Oceans and seas contain more than 97 percent of the water on the planet. Because it is
salt water, it is not healthy for humans and animals to drink. The remaining supply of
water on Earth is fresh water.

The amount of freshwater available for use by living beings is very small (See chart
below.) The Great Lakes contain 20 percent of the world’s supply of surface freshwater.
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Other reservoirs of freshwater are not available for use by humans. For instance, more
than 2 percent of the Earth’s freshwater is “locked” in ice caps and glaciers.

The Earth’s supply of water remains the same: the planet has as much water as it will
ever have. Yet world population continues to grow. The relatively small amount of
available freshwater supports more than 6 billion people. As this number increases, the
amount of fresh water available per person decreases. Thus maintaining the quality of the
Earth’s available fresh water is vitally important.

Amount of water in each major reservoir on earth:

Saltwater in oceans: 97.2%
Ice caps and glaciers: 2.14%
Groundwater: 0.61%
Surface water: 0.009%
Soil moisture: 0.005%
Total: 100%

Materials and Preparation

* 5-gallon bucket

* 2-cup transparent measuring cup
* 1-cup transparent measuring cup
* 1 eye-dropper

* Water Body Worksheet

Note: See Water Body Worksheet and other materials at the end of this lesson
(supplemental materials).

Advance Preparation

Before class starts, fill the 5-gallon bucket with water. Have the other materials nearby in
a place where the whole class can observe. Note: Be sure to wipe water off the floor if
spills occur during this activity.

Procedure

1. Explain to students that the water in the 5-gallon bucket represents all the water on
Earth. Ask them to name the kinds of water that exist in, on or around Earth. They
should be able to name rivers, lakes, oceans, clouds or water vapor, ice caps,
groundwater, water held in soil, and water held in plants and animals. Provide hints so
that all types of water are mentioned.

2. Ask two students to come up and help with the demonstration. Ask one of them to
remove two cups of water from the bucket, using a measuring cup. Have the student
hold that amount so everyone in the class can see it. Ask: What does the water in the
cup represent? (Freshwater.) Ask: What does the water remaining in the bucket
represent? (Saltwater.) Explain that the saltwater is not usable by humans because
drinking it would make us very sick.
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3. Move the bucket aside. Ask the first student to pour 1/2 cup of water into the one-cup
measurer held by the other student. Ask: What does the 1-1/2 cups still left in the
two-cup measurer represent? (Polar ice caps.) Explain that this water is unavailable for
our use because it is frozen. Set this cup aside. The first student can return to his or
her seat.

4. Ask the class what the 1/2 cup of water represents. (Groundwater, surface water (e.g.
lakes, rivers, wetlands), and water vapor in the atmosphere.) Have the class guess
how much water should be removed from the cup to represent only the surface water
on Earth. After a few guesses, pull out the eye-dropper from your pocket and draw
some water into it. Place one drop of water into the hand of a few students. Explain
that one drop of water out of a whole 5-gallon bucket represents the water that is
available to us and other animals for drinking.

5. Allow the class to think about this for a minute. Then explain to them that the total
amount of water on the planet is not going to change. Even though water moves
around on the planet and changes from one kind to another, we will never have any
more than we have right now.

Discuss the Results

Spend some time discussing the activity with the class. The following questions are a good
place to start:

* Were you surprised at how little water is available for human use?

*  Would you call water a scarce or an abundant resource? Why?

» What do we need/use water for?

* Why can’t we drink saltwater?

* The number of people who need to use Earth’s freshwater keeps increasing. If the
amount of freshwater cannot change, but there are more people who need it, what
does that mean? What might happen?

* Can people and animals live without clean freshwater?

* What is the main cause of the increased demand for freshwater?

Ask students to think about the term “water quality.” Find out from them what they think
it means. If they get stuck, have them think about it in terms of low water quality or high
water quality: would they want to drink, wash, swim, or cook with low quality water or
high quality water? Have them come up with as many descriptions as they can for what
might be “low quality” and “high quality” water. See: Lesson 2.4

Source

North Carolina Museum of Natural Sciences - Adapted with permission from the Girls in
Science Program. Original source content: Hands On Save Our Streams - The Save Our
Streams Teacher's Manual, Chapter One, Watersheds, Water Water Everywhere and Not A
Drop to Spare, Water Supply Activity, The Izaak Walton League of America.

Assessment & Standards

See separate document: FLOW_Assessment_GLCE.pdf
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FLOW Feedback

Please take 10 minutes to provide us with your feedback.
Go to: http://www.miseagrant.umich.edu/flow/flow-feedback.html

Supplemental Materials, FLOW Unit 2

Lesson 3 - Water Quantity, Documents:
 Water Body Worksheet
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WATER BODY WORKSHEET

Unit 2, Lesson 3

In class today, you have seen how much water is on the planet and
how it is distributed. One thing people don’t think a lot about is that
we depend on water every day. If you don’t get enough (clean) water,
you can get very sick. In this exercise, you will calculate how much
water is in your body right now, as well as how much water you are
likely to utilize in your body over your whole lifetime.

1. Figure out how many pounds of water are in your body.
Approximately five sixths of your body weight is water.
Use this equation:

www.miseagrant.umich.edu/flow wgg_ﬁ

Michigan

. Now find out how much water your body needs during your life

span. Each person’s body needs to replace 1.5 million gallons
of water throughout their life. To get a feel for this, a back-yard

swimming pool holds about 20,000 gallons of water. How many
swimming pools of water will you need in your life? Use this

5/6 X Ibs. = Ibs. equation:

(your weight)
1,500,000 gallons / 20,000 gallons =

2. Now use this answer to find out how many gallons of water are in (swimming pools of water used in a lifetime)

your body. (Note: 1gallon of water weighs 8.1 Ibs.)

Was there anything here that was surprising to you? Explain.

Ibs. / 8.1 = gallons

(answer from part 1)
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