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Preface for Instructors 

The primary aims of Be Water-Wise are (1) to help users understand that 
water plays a critical role in our daily lives, (2) to help them understand why 
water should be used wisely, and (3) to make them more conscientious in responding 
to the need to conserve water. 

The activity booklet is designed to be used with middle school students 
(age 12 and above). The booklet can be used in a variety of ways, including: 

1. to supplement or complement existing program and curriculum 
materials in schools and other formal instructional settings; 

2. as a resource or instructional aid for special study groups 
which have environmental education, conservation or preserva
tion of natural resources, or any other related topics among 
the areas they consider; and 

3. as a resource and aid for individuals and groups interested in 
water conservation information and personal strategies for 
helping to maintain adequate supplies of clean water. 

The printed information in the activity booklet is presented in a conver
sational mode and is accompanied by graphics, that make it interesting and easily 
understood by young people. Subtopics are used to separate the material into 
small sections which also facilitate understanding. Simple and common terminology 

is used where possible. English or customary units are used in the booklet 
instead of metric units because most of the equipment and devices used for measuring 
and containing water around the home are calibrated or have capacities based on 
English units. For those who wish to use metric measures, a conversion table is 
located at the end of this guide. 

Student investigations are included to assist in keeping students actively 
involved in the learning activities and to help in reinforcing concepts introduced 
in the text of the booklet. Instructors should find the activities practical for 
students of most communities. 

The information available in this guide for instructors (used to refer to 
all facilitators) relates to each of the five sections of the activity booklet, 
The information is organized in the following manner: 

1. Major concepts. 
2. Suggested objectives or learning outcomes. 
3. Teaching suggestions which may include information rel~ted to 

students and information to help answer questions, solve problems, 
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and provide for safety. The teacher may choose to use the 
additional activities depending on the ability and interest 
of the students. 

4. Evaluation items which can be used to help assess attainment 
of objectives and desired outcomes. The items are listed in 
one group for the entire booklet (all five sections together). 
However, the particular section to which each item is most 
related is indicated. 

Though it is desirable that the information and activities be covered in 
the sequence provided in the booklet, the individual sections and activities 
may be studied separately and the suggested sequence may be altered to meet the 
objectives of the user. 

Where home activities or investigations are suggested that may present danger 
to the health and well-being of young participants or cause damage to equipment 
or property, the instructor should caution participants to check with parents or 
other adults who may be able to assist or monitor those activities. 

We appreciate your willingness to use this booklet to help young people to 
gain more knowledge about water and its use. There is a critical need to help 
students and others understand why we must be concerned about the availability 
and quality of this essential resource. 

After you have used or reviewed the materials, we hope you will take the 
time to respond and let us know how effective you think the materials are and to 
provide suggestions about what changes or improvements are needed to make them 
more effective. Your responses may be sent to me at: Division of Curriculum 
and Instruction, VPI & SU, Blacksburg, Virginia 24061. 

Alvin M. Pettus 
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THE IMPORTANCE OF WATER 

Concepts 

l. Our .bodies need water to be healthy. 
2. Water is required by our bodies to function properly. 
3. Large quantities of water are needed to produce the food we eat. 
4. Water is required to make energy available to people. 
5. Water is used to manufacture clothing and other products. 
6. Water is used to keep ourselves, our belongings and other things in 

the world around us clean. 
7. The presence of water in our environment enables us to participate in 

many recreational activities. 

Objectives 

Upon completing this section, the student should 
l. understand why water is necessary for us to stay alive and healthy, and 
2. appreciate water as a resource that we use in many ways. 

Specifically, the student should be able to 
l. indicate approximately how much of a person's body weight is water, 
2. indicate some ways our bodies use water to function, 
3. relate that the production and aquisition of food, energy, clothing 

and other products require water, and 
4. state other important uses we make of water such as recreational 

activities and cleaning ourselves and our belongings. 

Suggestions for Instructors 

This section is designed to help students realize how important or essential 
water is to their existence and life styles. 

A. Suggestions for Investigation l Activities 
l. To determine how many gallons of water the student contains: 

a. Pounds of water student contains 

Student's weight (in pounds) __ x 2 = __ pounds of water 
3 

b. Number of quarts of water student contains 

pounds (of water) --- = ___ quarts of water 
2 pounds per quart 
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c. Number of gallons of water student contains 

-- quarts (of water) = gallons of water 
--4 quarts per gallon 

2. Students may include the following uses among their lists of 
water uses at home. Of the uses included only drinking appears 
essential for life. 
a. Drinking 
b. Washing dishes 
c. Preparing and cooking food 
d. Brushing teeth 
e. Taking baths 
f. Watering the lawn and garden 
g. Cleaning the house 
h. Washing the car and other machinery 
i. Washing or cleaning clothing 
j. Flushing the toilet 
k. Washing hands 
1. Humidifying or adding moisture to air 
m. Watering house plants 
n. Maintaining aquaria 
o. Watering animals 
p. Filling the swimming pool 
q. Carrying heat in the heat system 

3. People use more water per person today than was used 50 years 
ago because of differences in life styles and the increased 
use of technology or equipment which require the use of water 
such as garbage disposals, home appliances, indoor plumbing, 
and sprinkling systems. 

4. Some ways water is used in the production of a meal of french 
fries, hamburger and soft drink: 
a. To grow the potatoes for the french fries, the wheat for 

the bun, the tomatoes for the ketchup, the cucumbPr fnr 
the pickle. 

b. To grow the feed for the cattle, which also need it to drink. 
c. To prepare the meat. 
d. To produce the soft drink. 
e. To make the ice. 
f. To clean the cooking equipment. 
g. To manufacture the paper products such as straw, napkin, 

wrappers and containers. 

B. Additional activities for students: 
1. Find additional information about how our bodies use water 

and what happens when we do not get enough water. 
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2. Much of our water requirement comes from the food we eat. Weigh 
some common foods such as an apple and a slice of bread before 
and after drying them to remove some of the water. Then compare 
the before and after weights. Remember, even drying the foods 
will not usually remove all of the water. 

3. Determine what proportion by weight of reconstituted powdered milk 
would be water if directions for mixing are followed. 
a, Weight of the measured amount of powdered milk: 

b. Weight of the volume of water to be added to the amount of 
powdered milk: 

c. Powder weight + water weight . = tota 1 weight 

d. Water weight 
= proportion of water 

Total weight 

Make sure the same measurement units are used for the weight of the 
powder and the weight of the water. Other dried or powdered foods 
may be used instead of milk. Discuss how the reconstituted substance 
might be different from the same substance if it were fresh. 

4. List the many ways water is used outside the home. 
Examples: Factories - to cool and lubricate machinery 

- to remove waste materials or cleaning 
- to dilute chemicals 
- to manufacture products 

Farms to irrigage crops 
- to water livestock 
- for cleaning 

Fire departments - to put out fires 
Public buildings - decorative fountains 

- restrooms 
- drinking fountains 

Schools - restrooms 
- drinking fountains 
- cafeterias 
- laboratories 
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Concepts 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

WATER IN THE ENVIRONMENT 

Water covers most of the earth's surface but most of it is not suitable 
for drinking. 

Water continually moves through the environment in a circular path called 
the water cycle or hydrologic cycle. 
The total amount of water stays about the same but the amount of clean 
or usable water may vary from place to place and from time to time. 

The amount of usable water available depends both on the quantity and 
the quality of water in the environment. 

Water pollution results from two types of sources: p(int sources 
(specific and confined sources) and nonpoint sources ones which 
are spread over an area). 

Our water supplies can become polluted with sewage, nutrient chemicals, 
toxic substances, sediment, and waste heat. 

Our future activities and life styles will require more clean water 
than we currently use. 

We need to conserve to help maintain adequate supplies of clean water. 

Objectives 

Upon completing this section, the student should 

1. understand the cyclical path that water follows in the environment, 

2. appreciate the important role of water in determining the nature of 
the environment, and · 

3. know how the quantity and quality of water in the environment can 
be affected. 

Specifically, the student should be able to 

1. relate that water covers most of the surface of the earth, 

2. indicate that water continually moves through the environment in a 
circular path called the water cycle, 

3. name or identify the general processes or changes water goes through 
during its circular path through the environment, 

4. indicate why it is important to help conserve or maintain adequate 
supplies of clean, usable water, and 

5. name or identify factors that can affect the quantity and quality 
of water. 
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Suggestions for Instructors 

This section is designed to help students understand the impact of the 
amount of water, the nature of water, and of the use of water on the environment 
within and beyond their immediate surroundings. It is important to emphasize to 
the students that even though the total amount of water on earth remains about 
the same, the distribution of that water and the quality of that water changes. 
It is also important to note that the activities of people can have a great 
effect on water quality and quantity in a given area. 

A. Suggestions for Investigation 2 Activities 
1. It may be practical to suggest that students check with parents or 

others in the community to determine the period of the last drought 
if the area has not experienced drought or dry conditions over the 
last few years. 

2. To s~ve water students may list such rules as: 
a. prohibit watering of lawns, trees, shrubs, and gardens 
b. no car washing 
c. no swimming pools can be filled 
d. close businesses, such as car washes and laundromats 
e. ration water 
f. put a limit on the number of baths a person is allowed (Note: 

how would this rule be enforced?) 
g. increase the cost of using water 
h. prohibit the use of ornamental fountains 

3. For activity 3, follow the procedure used in number l above. 

4. If the area rainfall or precipitation information is not available 
in an accessible publication or in the school library, it can be 
obtained from the local office of the National Weather Service. 

5. It is not a good idea to water the lawn on a hot summer day because 
the water will evaporate rapidly. If the water evaporates it does 
not help the grass or other plants. 

6. Nonpoint pollution sources involve wastes from sources that are 
difficult to pinpoint and may include runoff from the following: 
a. livestock pastures and barns 
b. agricultural or farm lands (insecticides, fertilizers, and soil 

from those lands) 
c. shopping centers and business districts (paved areas) 
d. open lands without vegetation 
e. residential districts (streets and driveways) 
f. land fill or dump sites 
g. surface and underground mines 
h. overcut timber lands 

8 



7. Point pollution sources can be identified relatively easily and 
may include 

a. sewage treatment plants 
b. industrial plants 
c. areas where animals are confined 

B. Additional activities for students 

1. In connection with item 2 on the Investigation sheet, students could 
be asked to participate in a role playing activity. Have students 
act as members of a town council or other governing body to decide 
which rules from a list generated by the class should be followed 
and under what conditions. Other class members could represent 
special interest groups in the town (carwash owner, motel manager, 
water plant manager). 

2. Find information on the amounts of certain substances and organisms 
(such as mercury and coliform bacteria) that have toxic or detri
mental effects on humans. Are there standards or laws related to 
the use of the substances and the use of water containing them? 
How do the substances enter water supplies? 

3. a. Design experiments to determine the different effects on fish 
of aerated aquarium water and water that is not aerated. 

b. Determine the different effects on fish of different water tem-
peratures in an aquarium. 

Often effects can be determined by the gulping or breathing rates 
of the fish. Conditions should not be allowed to approach such 
extremes that the fish will suffer or die. 

4. Name the many ways that water appears in the natural environment. 

Examples: Rain, snow, hail, sleet, dew, clouds, fog, ice on ponds 
and lakes, water vapor. These may be listed under one 
of three forms - solid, liquid, or gas. 

5. The instructor may do a demonstration to simulate the natural water 
cycle and have the students explain each phase water goes through 
in the cycle. 

Materials needed: ~ot plate, glass container 
or other that will not break when 
heated, ice cubes, and aluminum 
foil 

Procedure: a. Put some ice cubes into the 
container and heat it on the 
hot plate until the ice changes 
to water and the water begins 
to evaporate. Place a piece 
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boiling water so the students 
can see the vapor condensing. 



b, Demonstrate ''rain'' by placing a shallow pan of ice cubes over 
the vapor from the boiling water. 

The natural water cycle may also be demonstrated with the use of a 
closed terrarium. 

6. Conduct research on glaciers. What are they? Do they contain fresh 
water? If so, how might the water be obtained by people for their 
use? 

7. Explore and discuss what changes might occur in water resources in 
an area if a large forest is cleared and the area becomes a farm or 
a housing development. What is a water shed? How might a water shed 
influence flood and drought conditions? 

8. Identify several areas where the quality and quantity of water in 
the separate environments differ. List some plants and animals that 
live in those areas and indicate how they have adapted to different 
water conditions. 
Example: Kangaroo rats of the desert in the southwestern U.S. are 

adapted so their bodies can combine oxygen from the air 
with hydrogen received from seeds they eat to form water. 
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GETTING WATER TO AND FROM OUR HOMES 

Concepts 

1. Sources of fresh water include streams, rivers, lakes, and aquifers or 
underground sources. 

2. Water from fresh water sources is not always clean enough for human use 
and must be treated. 

3. Corrvnunities that get water from lakes, rivers, or reservoirs have water 
treatment or filtration systems. 

4. Specific steps or processes used in most water treatment plants include: 
coagulation, flocculation, sedimentation, filtration, and chlorination. 

5. Wastewater in most areas has to be treated before being returned to the 
environment. 

6. Any town or city with a sewage or wastewater treatment plant is required 
to provide primary and secondary treatment, 

7. Primary treatment removes the larger solids and suspended particles from 
the wastewater. 

8. Secondary treatment removes additional suspended and dissolved substances 
from the wastewater and generally involves one of the two secondary 
treatment processes: trickling filter or activated sludge. 

9. Nutrients or chemicals in wastewater returning to the environment after 
primary and secondary treatment sometimes causes environmental problems. 

10. If nitrogen, phosphorous and other chemical substances are to be removed 
from the wastewater, an additional and costly treatment called tertiary 
treatment must be provided. 

11. Fresh water found below the surface of the ground is called groundwater. 
12. The sources of groundwater are saturated areas below the surface of the 

ground called aquifers. 
13. The top level of an aquifer or saturated area is called the water table. 
14. People who use groundwater usually obtain it through wells or springs. 
15. The amount of groundwater in an aquifer depends on the amount withdrawn, 

the amount of rainfall and other conditions. 
16. Some areas in the U.S. are already experiencing diminishing supplies 

of groundwater. 
17. About 1/4 of the homes in the U.S. have on-site wastewater or sewage 

treatment systems called septic tanks. 
18. Proper operation of a septic tank system depends upon the amount and 

nature of the waste flowing through it and the condition of the sur
rounding soil. 
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Objectives 

Upon completing this section the student should 
l. know about our important sources of water, 
2. understand how water from those sources is treated and made safe 

to drink and use, and 
3. realize that wastewater has to be treated, often by costly and 

complex processes, before being returned to the environment. 

Specifically the student should be able to 
l. identify important sources of water for homes in the U.S., 
2. identify the processes usually used, if water is treated, 
3. indicate why it is necessary to treat water coming from some sources 

before it is used, 
4. indicate why it is importaht to treat wastewater or water that has 

been used for cleaning and carrying wastes away from our homes, 
5. identify the major phases of waste treatment associated with city 

treatment systems and identify the processes the water goes through 
in each phase, 

6. indicate what groundwater is and what factors affect the presence 
and nature of groundwater, 

7. recognize means used to obtain groundwater, 
8. indicate knowledge of the way a septic tank functions and the 

factors that affect its operation, and 
9. state that about 1/4 of the homes in the U.S. have septic tanks for 

treating wastewater. 

Suggestions for Instructors 

This section is designed to help the students realize that locating and 
obtaining adequate supplies of clean water is not limited to turning on a faucet. 
Likewise, flushing wastewater down the drain should not end all concern about 
the waste or the water and where it is going (the "flush and forget" syndrome). 
Students should be encouraged to consider what is involved in maintaining enough 
clean, usable water to support our activities. As a result, the students should 
understand that the uses they make of water will eventually affect the environ
ment in which they live. 

If possible, it is suggested that instructional field trips be arranged to 
visit a water treatment plant and a wastewater treatment plant. Other sites 
which may be considered for visits are a water well, a spring, and a location 
where a septic tank is being installed, cleaned or repaired. (Remind students 
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to exercise caution and safety around bodies of water and where other dangers 

exist). 

A. Suggestions for Investigation 3 Activities 
1. Section A of this investigation is for students who receive their 

water from a town or city water supply system. This section re
quires information and simple calculations which should not present 
problems if students can obtain the needed information. If it is 
difficult for individual students to obtain the information, the 
instructor may obtain it for them or it may be obtained as a class 
project. 

2. Section B is for students who get their home water from a well or 
spring. Those students may have to check with parents or other 
adults in attempting to answer the questions. 

3. Section C is for students who live in homes where the wastewater 
flows to a septic tank. In some cases a student may not be able 
to determine exactly where the septic tank is located or its 
capacity. In such cases the instructor may wish the student to 
indicate where he would place the septic tank on the property and 
why. Students may need their parents' assistance to answer these 
questions. 

4. The activities for section D should be treated in a manner similar 
to those in section A of this investigation. 

B. Additional activities for students 
1. This water treatment activity may be presented as a demonstration 

by the instructor or it may be done by students in small groups. 

A filtration plant 

Materials Needed: 
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- 1 large container of dirty water (add 
soil or debris to tap water and stir) 

- 2 small jars, glasses or beakers 
- 1 gallon plastic milk jug 

a solution of alum (aluminum sulfate), 
1/2 teaspoon in 1/2 glass of water 

- a piece of wire mesh or cloth 
- fine sand, coarse sand and gravel 
- eyedropper 

a. Fill the 2 small jars with dirty 
water and observe. 

b. Stir three or four drops of alum 
solution into one of the jars and 
observe. Compare it with the water 
in the other jar. 



c. Cut the plastic gallon milk jug in 
half. (The top half will be your 
water filter.) Put the piece of 
wire mesh or cloth in the neck of 
the jug with the top pointing down. 
Add layers of fine sand, coarse sand, 
and gravel. 

d. Hold this filter over the bottom 
half of the jug and pour some clean 
water through the sand and gravel 
to "prime" the filter. Discard the 
clean water that passes through the 
filter. 

e. Again, observe the water in the two jars. Then pour the water 
treated with the alum into the filter and collect it in the 
bottom half of the jug or in a clean container. Be careful not 
to pour out the sludge that may have collected in the bottom of 
the jar. 

f. Record and explain your results. Is the filtered water safe to 
drink? Why or why not? (No, it has not been completely filtered 
or chlorinated.) 

2. Conduct library research to determine what tertiary wastewater treat
ment involves. If your local wastewater treatment plant provides 
tertiary treatment, members of the plant staff may be able to explain 
the process or be willing to visit the classroom. 

3. Research the meaning of "biological oxygen demand 11 (BOD) and try to 
find out what the BOD is for different varieties of fish or other 
aquatic organisms. How would the organisms be affected by the 
presence of nitrogen and phosphorus chemicals in the water? Report 
the findings. 

4. Explore a process involved in getting fresh water from salt water 
(ocean water). Fresh water can be obtained from salt water through 
desalination. One desalination process is called distillation. 
What does this process involve? How are the phases water goes 
through during the distillation process similar to the phases it 
goes through in the natural water cycle? Can you design an exper
iment to show that fresh water can be obtained from salty water? 

Distillation process 

G1'A5S 
.j, 

Materials Needed: 

- salt 
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- large cooking pan 
- hot plate 
- heat resistant glass bowl 
- jar 
- water and ice 

. 
a. Mix up a salt and water solution, 

using about as much salt as the 
water will dissolve, and pour the 



salt water into the pan. 
b. Place the pan of salt water on the hot plate. 
c. Place the heat resistant bowl in the pan of salt water. 
d. Fill the jar with ice cubes and cold water and place it in the 

bowl. 
e. Turn the hot plate on and bring the salt water to a slow boil. 

A small amount of water should begin to collect in the bowl as 
the vapor from the pan condenses on the jar. 

f. Taste some of the water in the bowl. Is it salty or fresh? 
More sophisticated distillation apparatus can be used if available. 

5. Determine the difference between hard water and soft water. How can 
hard water be made soft? 
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THE RELATIONSHIP BETWEEN WATER AND ENERGY 

Concepts 

1. Getting usable water to people requires energy. 
2. Making energy available to people requires water and it may cause the 

water to become polluted. 
3. Conserving water conserves energy and conserving energy conserves water. 

4. Energy is required to heat water. 
5. Heating water is the second largest use made of energy in American homes. 
6. A good way to save energy needed for heating water is to use less hot 

water. 
7. A temperature of 120°F will require less energy than maintaining the 

water at a higher temperature and may be warm enough for hot water uses 
in most homes. 

8. Insulating the hot water heater and the hot water pipes can help save 
energy and money. 

9. Turning off the energy supply to the water heater or installing a timing 
device to turn off the heater when warm water is not needed can reduce 
energy use. 

Objectives 

Upon completing this section, the student should 
1. realize that conserving water conserves energy and conserving energy 

conserves water, 
2. realize that heating water for the home requires a large amount of 

energy and that the amount of energy used for this purpose can be 
reduced, and 

3. know several ways of reducing the energy used to heat water for the 
home. 

Specifically, the student should be aole to 

1. indicate why making water available usually requires energy, 
2. indicate why making energy available usually requires water and 

indicate how the water may be affected in energy production, 
3. relate the requirements for heating water for homes and compare the 

amount of energy used for heating water and the amount used for other 
purposes in American homes, 

4. relate that reducing the amount of heated or warm water used will 
save energy, and 

5. identify several specific ways of reducing the energy needed to 
heat water for the home. 
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Suggestions for Instructors 

This section should help the students understand that using water wisely 
will not only help to maintain adequate supplies of water, but will help to con
serve our energy resources. Also, saving energy will reduce the amount of water 
needed for energy production. It can be pointed out that reductions in the use 
of water and energy will ultimately lessen the cost of both resources, 

A. Suggestions for Investigation 4 Activities 
The activities for this investigation require minimal preparation. 
Students are to check items related to the water heating unit at home. 
Students should be reminded not to tamper with or alter the controls 
on their home hot water heaters. Only the adults in the home should 
change the controls. Slides are available (from the Virginia Water 
Resources Research Center) which illustrate how to change the thermostat 
of an electric water heater. Use these slides only if you are willing 
to accept responsibility for the students' actions. Organizations such 
as the Cooperative Extension Service and the State Office of Emergency 
and Energy Services (in Virginia, call toll-free 1~800-552-3831) have 
materials which describe how to check and reduce thermostat temperatures. 

B. Additional activities for students 
1. It has been estimated that it takes about 1/4 kilowatt~hour (kwh) 

of electricity to heat a gallon of water. Assuming that about 1/2 
of the water in a shower is hot water and each member of the family 
showers for five minutes each day in a shower that uses 8 gallons 
per minute, how many kilowatt-hours of electricity is used in a year 
for heating water to take showers in the home? Using the present 
cost of electricity in your area, how much would heating water for 
showers cost in the example above? How could this cost be reduced? 

- 5 min. x 8 gal./min. = 40 gallons of water per shower 
- 40 gal. x 1/2 = 20 gal. of hot water for each shower 
- 20 gal. x 1/4 kwh/gal. = 5 kwh each shower 
- Number in family x 5 kwh = kwh to shower each day in home --

kwh/day in home x 365 days/yr. = kwh each year 
- kwh/hr x cost of 1 kwh = cost per year 

--~ -- --
2. One estimate is that it takes about 470 gallons of water to refine 

a barrel of crude oil. If the U.S. produced an average of 8,597,000 
barrels of crude oil per day in 1980, how much water was needed for 
the refining process? 

3. List examples that indicate a relationship between our water and 
energy concerns. 
Examples: 
a. Water used to transport fuels by ship and slurry pipelines. 
b. Water polluted from oil spills. 
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c. Thennal pollution from energy production plants. 
d. Energy used to heat water for steam or hot water. 
e, Water pollution caused by mining coal and other fuels. 
f. Acid rain caused in part by energy production. 

4. Energy used in the average American home during a year is 
approximately: 
- Space heating 58% 
- Hot water (heating) 15% 
- Refrigeration 6% 
- Cooking 6% 
- Air conditioning 4% 
- Lighting 4% 
- Other 7% 
Explain how reducing the amount of energy used in each category 
will help to conserve water. 

5. Determine how many ways energy is used to get water to homes. How 
is energy used in water treatment plants and in desalination processes? 
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WATER CONSERVATION IN OUR HOMES 

Concepts 

1. There are many ways to reduce the amount of water used in a home. 
2. About 75% of the water used in homes is used in the bathroom. 
3. About 45% of the water used in homes is used for flushing toilets. 
4. Leaking or improperly functioning toilets can waste large amounts of 

clean water, 
5, Leaking toilets can be identified by using food coloring or dye 

capsules and by making keen observations. 
6. Most leaking or malfunctioning toilets may be corrected by one or more 

simple repairs. 
7. Toilet tanks can be modified to help reduce the amount of water used 

to flush. 
8, Toilet devices are available commercially which may help to reduce the 

amount of water used to flush away wastes, 
9. Taking shorter showers and using less water in the bathtub will reduce 

the amount of water used. 
10, The installation of devices such as aerators, restrictors, and cut-off 

valves can cut water use significantly. 
11. Turning off the flow of water while soaping up and shampooing your hair 

in the shower, brushing your teeth, and shaving can save large amounts 
of water. 

12. When shaving and handwashing, the sink stopper should be used to pond 
the water. 

13. A faucet allows up to 5 gallons of water a minute to flow down the drain. 
14. Washi·ng machines and dishwashers should not be operated until full loads 

need washing unless water level adjustments for partial loads can be made. 
15, Letting water run continuously while washing dishes by hand, wastes 

water and should be avoided, 
16. Leaking faucets waste hundreds of gallons of water and should be stopped 

or repaired. 
17. Effective but more efficient ways to water lawns, shrubs, and gardens 

should be investigated to reduce the amount of water used and to reduce 
evaporation. 

18, The amount of water used in the home can be measured using a water meter. 
19. There are two basic kinds of water meters: the single-dial meter and 

the six-dial meter. 
20. Water meters measure water in gallons or in cubic feet. 

19 



Skill 

Learn to read your water meter and use it to help detect leaks and conserve 
water, 

Objectives 

Upon completing this section, the student should 
1. realize the many ways· to reduce the amount of water used in the 

home, 
2. know specific ways to monitor water use, check for defects in home 

water supply systems, and reduce water use around the home, and 
3. accept responsibility for reducing the amount of water he or she 

uses. 

Specifically, the student should be able to 

1. identify ways to reduce the amount of water used in a home, 
2. relate the approximate proportions of water used for various 

purposes in American homes, 
3. identify the parts of a flush toilet and their use in the proper 

functioning of a toilet, 
4. demonstrate the ability to check for a leaking or improperly func

tioning toilet, 
5. identify ways of repairing leaking or improperly functioning toilets, 
6. identify ways of reducing the amount of water required to operate 

a toilet, 
7. list specific ways of reducing the amount of water used in taking 

baths and showers, shampooing hair, brushing teeth, washing hands, 
clothing, and dishes. 

8. identify efficient ways to use water outside the home, 
9. relate the approximate amount of water that can flow through a 

faucet or water hose in a given period of time, 
10. accurately read and record the readings from a single-dial meter 

and a six-dial meter, 
11. indicate how leaks in the home system can be detected using the 

water meter, and 
12. determine the approximate amount of water used for different purposes 

in the home using a water meter. 

Suggestions for Instructors 

This section is designed to acquaint the student with water-use behaviors 
and measures that can reduce water consumption around the home, It is hoped that 
students will actually adopt some of the conservation behaviors and persuade other 
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family members to participate in making changes to help conserve water, The 
instructor needs to emphasize to students that they should not make alterations 
in home plumbing or water system devices on their own. Adjustments and changes 
in such devices should only be made with adult supervision or by an adult who 
has all the information needed. Otherwise, such changes could result in wasting 
more water or wasting more money. 

A. Suggestions for Investigation 5 activities 
This investigation should not cause problems for most students, They 
should consult with parents and let them know what they intend to do 
before removing the cover from their home toilet tanks and putting dye 
or coloring in the water. For students who live in homes with toilet 
tanks or toilet tank devices which are different from the one pictured, 
the instructor may wish to have them diagram the differences and try to 
explain how the devices work. 

B. Investigation 6 activities 
This investigation also involves simple activities which should not 
cause difficulty. For students who live in homes without a shower-tub 
combination, the instructor may wish to have students whose homes do 
have these to collect and share the data for question 6 of the inves
tigation. 

I 

C. Investigation 7 activities 
For this investigation students are involved in recording data and 
answering questions. Few problems should be encountered. 

D. Investigation 8 activities 
This investigation involves the students in getting some cooperation 
from others living in their homes, provided the home has a water meter. 
For part 2 of the investigation, students should be advised to collect 
the data when they .are less likely to inconvenience other members of the 
household. The activity might be considered optional when it will cause 
problems. 
Some utility departments discourage removal of water meter covers or 
lids. Since this is required to obtain the meter readings in the inves
tigation, the instructor should check first with the local utilities. 
Many utility companies, on the other hand, may not only encourage such 
an activity, but may also provide a sample water meter for classroom 
demonstration. In any case, students should be told: 
a. not to remove the meter covers without parent or adult supervision 

and assistance, 
b. not to leave the meter covers off unattended and increase the risk 

of someone being injured, 
c. not to attempt to manipulate the meter in any way, and 
d. to replace the cover or lid as soon as they have finished their 

recordings. 
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Some home water meters may measure the water in cubic feet, If the 
need arises to convert cubic feet to gallons or to make comparisons, 
1 cubic foot= 7,48 gallons. 

E. Additional activities for students 
1. By checking the water meter for a week (take a reading at the 

begining and end of a week), have students determine t he average 
amount of water used at their home in a day, Then through their 
own efforts and by sharing water saving information with others in 
their homes, see if this amount can be lowered, Check the average 
daily amount used at a later date for the same period of time and 
compare results. (See Investigation 3A.) 

2. Why is a hot water leak considered to be more wasteful than a cold 
water leak? 

3. Some utilities charge what is called a uniform rate for water used 
(for example, $3.00 per 1000 gallons regardless of how much is used). 
Other utilities use a declining block rate system (the more water 
you use, the cheaper the same amount becomes--such as $3.00 for each 
1000 gallons under 10,000 used and $2.00 for each 1000 gallons 
between 10,000 and 20,000 gallons used). Which system would be 
more effective in encouraging water conservation? Why do you think 
the other system is used in some cases? Can you think of a different 
pricing system that would encourage more water conservation? (In 
an increasing block rate system, the customer is charged a certain 
amount for an initial block of water, while the rate for succeeding 
blocks increases with each block.) 
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WATER IN THE NEWS: Investigation 9 

Objectives 

Upon completing this investigation, the student should 
1. understand some of the current problems related to water use and 

availability, and 
2. understand how everyone is affected by the quality and quantity of 

water in the community. 

Suggestions for the Instructors 

This investigation is presented as a culminating activity to the study of 
water and water conservation. The investigation can be initiated at the beginning 
of the study of water conservation to enhance motivation or it can be done any
time during the study to help develop the intended concepts and show the relevancy 
of other study activities. 

If local water-related problems and conditions are being reported in the 
news media, they can be very beneficial in making the study activities relevant 
and in extending understanding of water-related problems and concerns to broader 
areas including the state, region, country and world. 

Almost any articles and reports from newspapers which relate to rainfall 
amounts or conditions, water or moisture in the environment, water supplies and 
their conditions and water use may contribute to understanding water conservation 
concepts and to developing favorable attitudes toward the wise use of water 
resources. 
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QUESTIONS TO ANSWER 

for 

Be Water Wise 

The items below are related to the concepts covered in the 5 sections 

of Be Water Wise. The sections to which an item is more directly related is 

indicated by the following. 

(A) - THE IMPORTANCE OF WATER 
(B) - WATER IN THE ENVIRONMENT 
(C) - GETTING WATER TO AND FROM OUR HOMES 
(D) - THE RELATIONSHIP BETWEEN WATER AND ENERGY 
(E) - WATER CONSERVATION IN OUR HOMES 
(*) - All sections 

This list of sample items is not intended to include all of the possible 

questions and types of questions an instructor might use to help assess 

student outcomes. An instructor may wish to add other items or to develop 

entirely different items for use with students. Note that several items 

among the following require that students have some knowledge of 

percentages, proportions, and fractions. 

True or False 

(A) 1. 

(A) 2. 

(A) 3. 

( B) 4. 

( B) 5. 

( B) 6. 

Different tissues and organs of your body contain different 
amounts of water. T 

A person needs about one quart of water a day to stay healthy. 
F 

Most people can live about two weeks without water from any 
source . F 

Ocean water is not suitable for drinking. T 

The amount of water on earth today is about the same as there 
was a century ago . T 

Much of the water on earth is not suitable for people to drink. 
T 
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( B) 7. 

( B) 8. 

( B) 9. 

(B) 10. 

(B) 11. 

(B) 12. 

(C) 13. 

(C) 14 . 

(C) 15. 

(C) 16. 

(C) 17. 

(C) 18. 

(C) 19. 

( C) 20. 

(D) 21. 

( D) 22. 

( D) 23 . 

People will probably use less water in the future than we use 
now. F 

Water pollution from sources such as sewage treatment systems 
and industrial plants is called point source pollution. T 

Ocean .water covers most of the surface of the earth. T 

The types and numbers of plants and animals in an area depend 
upon the nature and amount of water available. T 

Drought conditions occur when the amount of precipitation in an 
area is not great enough to keep the groundwater up to its 
usual level. T 

The pollution of water in a reservoir by sediments from farms 
and from land areas cleared of trees and other plants is 
non point source pollution . T 

An aquifer is an underground area which is saturated or filled 
with water. T 

Groundwater is usually obtained through springs or wells. 
T 

Most towns and cities are required by law to provide wastewater 
treatment involving only the primary phase of treatment. F 

The secondary phase of wastewater treatment usually involves 
allowing bacteria and other small organisms to digest or help 
decompose the solids in the water . T 

Clorination is a process often used in treating water from a 
source before use and in treating wastewater before it is 
returned to the environment. T 

Nutrient chemicals. such as those containing nitrogen and 
phosphorus can be removed from wastewater by the usual 
primary and secondary treatment processes. ~-F~ 

The amount of wastewater entering a septic tank does not affect 
the treatment processes. F 

Removing all or most of the waste particles and chemicals from 
wastewater can be costly to a community. T 

Some form of energy is required to get water from a source to 
our homes. T 

Treating water to make it cleaner requires energy. T 

If we use less electrical and heat energy in our homes we are 
usually helping to conserve water. T 
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( D) 24. 

( E) 25. 

( E) 26. 

( E) 27. 

( E) 28. 

( E) 29. 

( E) 30. 

(E) 31. 

( E) 32. 

(E) 33. 

( E) 34. 

( E) 35. 

( E) 36. 

( E) 37. 

( E) 38. 

Once we get the water in our home hot water heater to a 
temperature of 140 F, it takes no more heat energy to keep it 
at that temperature than it does to keep it at 120 F. F 

If a toilet is not making a noise you can be sure it is not 
leaking. F 

A plumber or other expert is usually needed to fix a toilet which 
1s leaking or functioning improperly. F 

The water in the toilet tank is clean water that enters the home 
through the same pipe as the water for the kitchen sink. T 

In a standard toilet tank, the float helps to shut off the water 
filling the tank or control the level of the water in the filled 
tank. T 

A leaking toilet can waste a large amount of water, sometimes as 
much as 500 g a 11 on s i n a day . T 

If you put blue food coloring in your toilet tank and after 15 
minutes without flushing the tank you see blue coloring in the 
toilet bowl, you can be sure· your toilet is working properly. 

F 

The average toilet uses about 1 gallon of water each time it 1s 
flushed. F 

There is a variety of toilet equipment available for purchase but 
one should obtain information from a reliable source on the 
advantages and disadvantages of using it before purchasing it 
for home use. T 

Installing flow limiters or restrictor devices in shower heads and 
faucets can reduce water use in the home. T 

In most cases, 5 minutes is long enough for taking a shower. 
T 

Shutting off the water flow while soaping-up and shampooing can 
save up to 5 gallons of water each minute. T 

Turning the faucet off while brushing your teeth will only save 
a few cups of water since most people brush for only t wo or 
three minutes. F 

Some washing machines have adjustments for the load size to 
help reduce the amount of water used for less than fu ll loads. 

T 

Faucet leaks or drips should be stopped because they can cause 
thousands of gallons of water to be wasted in a year. T 
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( E) 39. 

( E) 40. 

To be most effective and to save water it is best to water lawns 
and gardens during times of day when there is less chance of 
the water evaporating. T 

Over 1,000 gallons of water can pass through an open 3/4 inch 
garden or water hose 1n an hour. T 

Multiple Choice: Choose the best answer of the choices given 

(A) c 1. 

(A) a 2. 

(B) b 4. 

About how much of your body weight is due to the water 
it contains? 

a. one-half 
b. one-fourth 
c. two-thirds 
d. nine-tenths 

Which statement below is not true 

a. All parts of the body contain about the same amount 
of water. 

b. Water is used rn the production of almost every 
product we use. 

c. one cannot survive without water for more than a 
few days. 

d. Water is used in most energy production processes. 

Water quality 1s best described as 

a. the amount of water available . 
b. the extent to which the water 1s free of pollution or 

harmful substances. 
c. the distance water is from non-point pollution 

sources. 
d. the uses that can be made of the water. 

(C) d 5 . Our fresh water sources generally include all of the 
following, except 

(C) c 6. 

a. rivers. 
b. lakes. 
c. aquifers. 
d. oceans. 

Which of the following do we usually think of as 
containing water that is clean enough for drinking? 

a. rivers 
b. lakes 
c . aquifers 
d. oceans 
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(C) c 7. 

(C) c 8. 

(C) a 9. 

(C) d 10. 

(D) b 11. 

(D) c 12. 

The top level of an underground area which is saturated 
or filled with water is called 

a. the saturation zone, 
b. an aquifer. 
c . the water table. 
d. a spring. 

The water treatment process where solid particles are 
allowed to sink to the bottom of a basin or holding area 
is called 

a. coagulation. 
b. filtration~ 
c. sedimentation . 
d. saturation . 

The proportion of homes in the U.S. that have septic 
tan ks is closest to 

a. 1/4. 
b. 1/2. 
c. 3/4. 
d. 2/3. 

The solids remaining in wastewater treatment systems 
after treatment is completed is called 

a. floe, 
b. septage. 
c. raw sewage. 
d. sludge. 

The greatest use made of energy in the home is for 
heating the living areas and the second greatest use is 
for 

a. cooking. 
b. heating water. 
c. washing dishes and clothes. 
d. getting rid of wastewater. 

Unless otherwise specified, the recommended setting for 
home hot water heaters ts 

a . 212 F. 
b. 140 F. 
c. 120 F. 
d . 100 F. 
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(D) e 13. 

(E) c 14. 

(E) b 15. 

(E) c 16. 

(E) a 17. 

(E) d 18. 

Which of the following might help to save on the amount 
of energy used to heat hot water? 

a. use less hot water 
b. insulate the hot water heater and hot water pipes 
c. use hot water during times when others are not 

likely to be using it 
d. all of the above 
e. both a and b 

About how much of the water used in homes is used in 
the bath room? 

a. 2596 
b. 5096 

c. 75<?6 
d. 80% 

About how much of the water used in homes is used for 
flushing toilets? 

a. 7596 

b. 45% 
c. 25°6 
d. 1596 

If, after the toilet tank has filled, water keeps flowing 
from the ball cock into the overflow pipe, water is being 
wasted. The problem may be 

a. that the float lea ks, 
b. that the ball cock assembly is worn or functioning 

improperly. 
c. either of the above, 
d. none of the above . 

A standar9-sized bath tub which is half-filled contains 
about how much water? 

a. 25 gallons 
b . 50 g a 11 on s 
c. 75 gallons 
d . 1 00 g a 11 on s 

The single-dial water meter pictured shows a reading of 

a. 261, 707 gallons. 
b. 26, 178 gallons. 
c. 26, 170 gallons. 
d. 26, 177 gallons. 
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(E) c 19. The six-dial water meter pictured indicates 

a . 5 7 , 2 53 g a 11 on s . 
b. 58,263 gallons, 
c. 47, 152 gallons. 
d. 48, 162 gallons. 

(*) c 20. All of the following statements are good reasons to 
conserve water, except one. Which statement is w rong or 
untrue? 

a. Less water will be sent to water treatment systems. 
b. Energy and money may be saved. 
c . Once used the water is gone forever. 
d. Supplies of clean water will last longer . 

Short Answer : To give brief and well organized answers, you should 
organize your responses before giving them. 

(A) 1 . 

(A) 2. 

(A) 3. 

( B) 4. 

( B) 5. 

( B) 6. 

( B) 7. 

( B) 8. 

Why do you need water and how does it help you 1n you r daily 
life? 

List some uses made of water that people can do without . 

Give your weight and indicate about how much you would weigh 
if your body did not contain water. 

Describe the cycle or circular path through which water goes in 

the environment . 

Why will people likely use more water in the future than we use 
now? 

List some conditions which may have something to do with how 
much clean water is available in a community. 

If the amount of water on earth has remained about the same 
over the years, why do we need to be careful about the amount 
of water we use and about how we return it to the environment? 

List at least 5 substances and conditions that can cause water 
pollution. Do these substances or conditions result from point 
sources or nonpoint sources? 

30 



(C) 9. 

(C) 10. 

(C) 11. 

(C) 12. 

(C) 13. 

(C) 14. 

(C) 15. 

(C) 16. 

(C) 17. 

(D) 18. 

(D) 19. 

(D) 20. 

(D) 21. 

( D) 22. 

( E) 23. 

( E) 24. 

What conditions affect the amount of groundwater available in an 
area? 

What factors can affect the quality or conditions of groundwater 
in an area? 

Why s~ould water from freshwater sources such as lakes and 
rivers be treated before drinking? 

List the steps usually involved in treating water for homes by 
cities and towns if it comes from rivers, lakes or streams. 
Briefly describe what happens during each step. 

List the steps usually involved in treating wastewater in a town 
or city treatment plant. Briefly describe what happens during 
each step. 

Why is it important to treat wastewater before it returns to 
streams, rivers, lakes or the soil? 

Explain how a septic tank system works for treating wastewater. 

Explain how large amounts of nitrogen and phosphorus chemicals 
can harm fish and other organisms living in lakes and streams. 

Describe what might happen if all of the wastewater leaving a 
septic tank cannot be absorbed (soaked up) by the soil around 
it. 

How is water used in producing energy and making it available 
to us? Identify a form of energy such as electrical energy and 
indicate how water may be used in making it available for our 
use. 

List some ways in which making energy available to us can cause 
water to become more polluted. 

Explain how reducing the amount of hot water used in a home 
can reduce the cost of energy for that home. 

Identify as many ways as you can in which energy is used to 
get water from its source (lake, reservoir, well, etc.) into your 
home. 

Indicate how water may be used and made more polluted in 
obtaining or producing energy from coal, petroleum, wood, and 
materials for nuclear fission. 

Explain how food coloring or dye pills can be used to check for 
toilet lea ks. 

Explain how using items such as water filled jugs and toilet tank 
inserts to dam-up or hold water can reduce the water used 
during each toilet flush. 
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( E) 25. 

( E) 26. 

( E) 27. 

(*) 28. 

(*) 29. 

List as many practices or behaviors as you can that wil l help to 
reduce the amount of water used in homes. Separate them into 
indoor and outdoor uses of water. 

Explain how you would determine if the water supply system or 
equipment in your home was leaking. 

Describe how a person might be able to determine how much 
water is required to take a 5 minute shower. 

List as many reasons as you can for why it is importan t to use 
water wisely . 

List at least five ways that people often waste water. 

METRIC CONVERSION TABLE 

This table can help yo.J c:hon9e mea.surements into or out of metl"ic 
units. To use it, loo« up the unit you know in the left-hand column 
and multiply it by the number given. Your answer will be approxi
mately the numb~H of units shown in the r ight-hand column. 

WHEN YO.U KNOW: MUlTIP'l Y IY: TO '1NO: 

Length and distance 

indies 25 millimeters 
f .. t 30 centimeters 
yards 0.9 meters 
miles 1.6 kilometers 
millimeten 0.0.4 inches 
centimeters 0.4 inches 
meters 1.1 yards 
kilometers 0.6 miles 

Sclrface or Ar..a 

square inches 6.5 square centimeters 
squof'e feet 0.09 square meters 
square yords 0.8 square meters 
square miles 2.6 square kilometers 
acres 0 . .4 hec:toret 
square centimeters 0.16 square inches 
square meters 1.2 square yards 
square kilometers 0 . .4 square miles 
hec:tores 2.5 acres 

Volume and Capacity 

ounces (fluid) 30 milliliters 
pints (U.S.) 0.47 liters 
quarts (U.S.) 0.95 liters 
gallons (U.S.) 3.8 liters 
milliliten 0.034 ounces (fluid) 
liters 2.1 pints (U.S. ) 
liters 1.06 quarts (U.S.) 
liters 0.26 gallons (U.S.) 

Wel9ht and Mau 
ouncet 28 grams 
p041nds 0.45 kilograms 
short tons 0.9 metric tons 
grams 0.035 ounces 
kilogratfts 2.2 pounds 
metric tons 1.1 !hart tons 

Tempwatvre 

de~rees FahrWlheit % degreei Celsiu1 
(after sub-
trading 32) 

degrees C.Jsius 9/s degrees Fahrenheit 
(then add 32) 

Saure•: .t lf~ "'""'"ca , !'laUoaal B'crhau oL 3UJ>d&rds. l ~'Tt 
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