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Think About It 
You use water for everyday activities, probably without 
considering how much water you are actually using. 

• How much water does it take to brush your teeth? 

• Devise a plan to arrive at an accurate estimate of how much 
water you typically use to do this. 

Record your ideas about these questions in your Geo log. Be 
prepared to discuss your responses with your small group 
and the class.

Investigate
Part A: Water Use in Your School 

 1. Working in small groups, brainstorm and develop a list of the 
various ways that water is used at your school each day. 

a) Record your list in your log. 

 2. Share your list with the class and arrive at a combined list. 

 3. As a class, rank all the items on the board from the highest 
estimated water use to the lowest. 

a) Record this list and ranking. 

Section 9  Using and Conserving Water

Learning Outcomes
In this section, you will

• Design a method for 
determining how much 
fresh water your school
uses every day. 

• Analyze statistics on water 
use for your county and an 
adjacent county and explain 
any differences in per-person 
water use between your county 
and an adjacent county. 

• Differentiate between uses 
of fresh water in the United 
States and identify these 
uses as consumptive or 
nonconsumptive. 

• Explore methods of water 
conservation and make 
suggestions about which 
methods would benefit
your school and home.

Section 9 Using and Conserving Water
What Do You See?
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Chapter 7  Earth’s Natural Resources

 4. Each group should take one category 
of water use and devise a plan for 
determining the volume of water used 
daily for this activity. 

a) Design your plan and write it out, 
detailing specifically how you will 
calculate a fairly accurate estimate. 

 5. Share your plan with the class. Be 
prepared to make changes on the basis 
of comments from the class. 

 6. With the approval of your teacher, carry 
out your plan. 

a) Write down all of the steps that you 
took to determine the average daily 
water use for your category. 

b) Write down your group’s estimate of 
water use. 

c) Write down ways that your school 
could reduce this amount. 

d) Estimate how much daily water 
use could be reduced if these water 
conservation methods were adopted 
in your school. 

 7. Combine the estimates from each group 
to come up with one estimate for the 
average daily water use at your school. 

 8. Find out how much water the school 
really does use every day. This is 
something you might be able to find 
out from the office, the school system 
headquarters, or the school’s water 
supplier. You might need to average a 
few monthly water bills and then divide 
it by the number of days in a month to 
come up with the daily water use. 

a) How close was your group’s estimate 
to the actual number? 

b) How close was your class’s estimate 
to the actual number? 

c) What might have caused the 
difference between them? 

 9. Working in small groups, brainstorm 
and develop a list of the various ways 
that water use could be conserved at 
your school. 

a) Record your list in your log. 

 10. As a class, discuss how much water 
could be saved at your school each day 
by using the methods each group came 
up with for saving water. 

a) How much water would these 
conservation measures save for a 
whole school year? 

b) Calculate the cost savings that your 
plan would have.

Any water collected should be disposed of. 
Wipe up spills immediately.

Part B: Water Use in Your Community 

 1. Gather data on the water use in your 
county and one additional county 
nearby. If this information is not 
available for your county, use the two 
counties closest to your community. 

 2. Construct a copy of the data table 
shown on the next page for each county. 

a) Enter the data value for each 
category. You may wish to change or 
add categories that are characteristic 
of the counties you are studying. 

 3. Construct a bar graph showing the 
volume of use for surface water and 
groundwater for each of the following 
categories: domestic, commercial, 
industrial, and agricultural. 

a) Use different colored bars for each 
category. Have separate bars for 
each category’s sub-use area. The 
vertical axis of the bar graph should 
be used to show the volume of 
water used per year.
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Table 1: Water Use in Two Local Counties

County name:

Total population of county:

Groundwater 
(units)

Surface Water 
(units)

Groundwater 
(units)

Surface Water 
(units)

Total use

Domestic (residential)

Commercial

Industrial: mining

Industrial: power plants

Agricultural: farming

Agricultural: livestock

Agricultural: irrigation

 4. Calculate the per capita water use of 
groundwater and surface water for 
both your county and your neighboring 
county. Use the equation below.

volume used per year 
population of country

a) Show your calculations and the result 
in your log. 

 5. Use the results of this part of the 
investigation to answer the following 
questions: 

a) Which county has the higher per 
capita water use? 

b) Consider the uses of water in both 
counties. Why is the per capita water 
use of each so high? What could 
account for a difference in water use 
by communities in the same area?

c) Consider the uses of water in your 
county and the other county. What 
water conservation methods would 
you suggest for them? 

d) Share your ideas on water 
conservation with the class. Add 
one or two methods to your list 
besides those your group has 
already recorded. 

e) If your community conserved 
20 gallons per person per year, 
how many more people could live 
there and not exceed your current 
yearly water use?

 
= 

 per capita water 
   use per year
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FRESHWATER USE
Types of Water Use
Figure 1 shows the source and use of fresh water in the United States in 
2005. The amounts shown are in millions of gallons per day (Mgal/day). 
Thermoelectric is the largest single use of fresh water in the United States. 
An estimated 142 billion gallons were used in the generation of electric 
power from power plants every day in 2005. (That is equal to more than 
ten stacks of one-gallon milk jugs that reach to the Moon.) The second 
largest single use of fresh water in the United States is irrigation. An 
estimated 128 billion gallons were used for watering crops every day in 
2005. Irrigation and thermoelectric use make up 77 percent of the daily 
demand for fresh water. That is why it is important to develop methods 
of irrigation that minimize consumption (reduce water loss).

•  Public supply implies a mix of 
water uses including domestic, 
commercial, and industrial. It 
also includes water used for 
public services such as street 
cleaning, fire fighting, public 
facilities like swimming pools 
or fountains, and supply to 
public buildings such as a city 
hall or municipal museum. 

•  Domestic implies water used 
in homes. 

•  Industrial implies water used 
in manufacturing processes. 

•  Thermoelectric implies 
generation of electricity by 
oil-fired, coal-fired, gas-fired, 
or nuclear-powered power 
plants. Almost all of this water 
is used for cooling the steam 
that is used to produce the 
rotational motion that drives 
the electrical generators. 
Most of the water is said to 
be self-supplied; that is, it is 
taken from special reservoirs 
or wells connected to the 
power plant rather than from 
municipal supplies. Also, most 
of the water is returned to 
rivers, streams, or the ocean, 
warmer than before it was 
used for cooling.

Digging Deeper

Figure 1 Source and use of fresh water in the 
United States in 2005.
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•  Irrigation implies water that is applied 
by an irrigation system to assist crop 
and pasture growth, or to maintain 
vegetation on recreational lands such 
as parks and golf courses.

•  Mining implies water used for the 
extraction of naturally occurring 
minerals including solids (such as coal, 
sand, gravel, and other ores), liquids 
(such as crude petroleum), and gases 
(such as natural gas).

•  Livestock implies water used for 
livestock watering, feedlots, dairy 
operations, and other on-farm needs.

•  Aquaculture implies water use associated 
with the farming of organisms that live in 
water (such as finfish and shellfish) and 
off-stream water use associated with fish hatcheries.

Consumptive Use Versus Nonconsumptive Use
Most of the water use shown in Figure 1 is nonconsumptive water. It is 
water that is returned, in liquid form, to the natural environment after 
use. Some nonconsumptive water goes into rivers, lakes, or the ocean. 
Some soaks into the ground. Almost all the water you use in your home 
is nonconsumptive. Think about what happens to water used in bathing, 
clothes washing, and toilet flushing. It goes either into a municipal sewer 
system or into a home septic system. Consumptive water is water that is 
returned to the atmosphere as water vapor. Some of the water you drink 
is returned to the atmosphere by breathing and perspiring. The portion 
of water used on lawns and gardens that evaporates before soaking into 
the ground is also consumptive water.

Figure 3 About 12 percent of the demand
for fresh water is for public supply.

Figure 2 Cooling tower of a 
nuclear power plant.

Geo Words
nonconsumptive 
water: water that is 
returned, in liquid 
form, to the natural 
environment after 
use.

consumptive water: 
water that is returned 
to the atmosphere as 
water vapor after use. 

Figure 4 Is this an example of consumptive
or nonconsumptive use?
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Geo Words
drip irrigation: a 
form of irrigation 
in which water is 
supplied slowly to the 
soil through special 
piping and tubing 
that is punctured 
with many small holes 
that allow the water 
to drip or ooze out. 

xeriscaping: 
residential or 
commercial 
landscaping planned 
to use as little water 
as possible.

Checking Up
1. What categories 

account for the 
major water use in 
the United States? 

2. How can water 
conservation 
effectively increase 
the water supply of 
a community? 

3. Why does drip 
irrigation save 
water? 

4. What is the 
difference between 
consumptive and 
nonconsumptive 
water use?

Water Conservation
As you learned, there are common ways to increase the water supply. For 
example, dams and reservoirs can be built. Another way is to transport 
water from one place to another through aqueducts. Groundwater sources 
can also be developed. In many parts of the country, however, the water 
supply cannot be increased as fast as the population and demand for water 
grows. In communities where new water sources are limited, it is very 
important to conserve water. This will become more and more important 
as the years go by. The water supply is more abundant in the United States 
than in most countries. However, conservation programs are important in 
the United States as well. 

People can save water at home in many different ways. Use of low-flush 
toilets, low-flow showerheads, and faucet aerators conserves water. 
Faucets with motion sensors ensure that the water is turned off when 
no one is using it. These are useful in public washrooms.

In agriculture, farmers can conserve 
water by using drip irrigation for 
crops. (See Figure 5.) Traditional 
methods of irrigation are very 
inefficient. Much of the water 
evaporates in the air. A lot of 
water also soaks into the soil 
between the crop rows rather than 
being delivered to plant roots. In 
drip irrigation, water is supplied 
slowly to the soil through special 
piping and tubing. The piping or 
tubing has many small holes. The 
water drips or oozes out around 
the plant roots. Xeriscaping is an 
excellent way of saving water in 
cities and towns in arid regions. 
Xeriscaping means landscaping in 
a way that uses as little water as 
possible. It involves using plants 
that are naturally adapted to the 
climate of the area. These replace 
plants like grasses, which need 
frequent watering during hot, 
dry weather. Figure 6 shows an 
example of xeriscaping. Other ways 
of conserving water in landscaping 
is to use mulch around the bases of 
plants. Drip irrigation can also be 
used in xeriscaping.

Figure 5 In a drip irrigation system water 
flows into main tubing and then into 
smaller tubes that branch out along rows 
of crops.

Figure 6 Landscaping with plants that 
require little water.
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Think About It Again
At the beginning of this section, you were asked the following:

• How much water does it take to brush your teeth? 

• Devise a plan to arrive at an accurate estimate of how much water you typically 
use to do this. 

Record your ideas about these questions now. Refer to what you learned about water use 
and conservation in your answer.

Reflecting on the Section and the Challenge
You learned how much water your school uses every day. You also came up with ways to 
reduce this amount. Reducing water use day to day is a good way of conserving water for 
future use. You also looked at your county’s water consumption. You then compared it to 
a neighboring county. This information will help you to determine the best approach for 
your community to meet an increasing demand for water resources.

Understanding and Applying

 1. Examine Figure 1 in the Digging Deeper. Use the diagram to answer the 
following questions: 

a)  Rank each of the eight categories of water use from highest to lowest according to 
surface-water withdrawals.  

b)  Rank each of the eight categories of water use from highest to lowest according to 
groundwater withdrawals.

c) How do your rankings compare?  

 2. Think about the water cycle. Some of the water used by plants is returned to the 
atmosphere by transpiration. Describe two other ways that irrigation water reenters 
the water cycle. 

 3. Suppose that irrigation water is withdrawn from a confined aquifer. Why might this 
cause a problem in the water supply?

 4. Preparing for the Chapter Challenge 

Using what you have learned about water conservation and water use in your 
community, write a short essay about three water conservation methods that you would 
suggest for your community. Defend your choices. Explain why your methods might 
be useful if water demand increases or if water supply decreases. If your community 
does not have enough extra water for an increasing population, what are some ways 
that your community could get more water? Include water conservation ideas as well 
as ideas for building more capacity.
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Inquiring Further 
 1. Water use in your home 

Design a plan for conducting a water audit in your home. Calculate a reasonable 
estimate for the total amount of water used in your home daily, monthly, and over 
a period of one year. 

Be sure to obtain parental permission before 
carrying out your plan.

 2. Water use in a different community 
Find the gallons-per-day-per-person water use for a town in a different part of 
the United States. Is it very different from your town? What could account for 
the difference?

EC_Natl_SE_C7.indd   832 7/13/11   12:25:40 PM




