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Adapted from: “Water Works,” Project WET’s “Curriculum and Activity Guide,” 

Project WET, 1001 West Oak Street, Suite 210, Bozeman, MT 59715 

 

 

Grade Level: Intermediate 

Duration: 50 minutes 

Setting: Classroom 

Summary: Students discuss 

water use issues. 

Objectives: Students will 

distinguish between direct 
and indirect water uses, 
illustrate interconnectedness 
of water users in a 
community, and demonstrate 
the complexity of resolving 
water shortages. 

Vocabulary: Direct water 

use, indirect water use 

Materials (Included in 
Module): 

 “Water Demander” cards 

 2 jugs (labeled ‘ground 
water’ and  ‘surface 
water’) 

Additional Materials (NOT 
Included in Module): 

 Ball of yarn 

 

Academic Standards 
Mathematics Pre K – High School 

 2.1 Numbers and Operations 
o D Ratios and Proportional Relationships 
o E The Number System 
o F Number and Quantity 

 2.4 Measurement, Data, and Probability 
o A Measurement and Data 
o B Statistics and Probability 

 
English Language Arts Pre K – 5 

 1.1 Foundational Skills 
o Phonics and Word Recognition 
o Fluency 

 1.2 Reading Informational Text 
o Integration of Knowledge and Ideas 
o Vocabulary Acquisition and Use 

 1.5 Speaking and Listening 
o Comprehension and Collaboration 
o Presentation of Knowledge and Ideas 
o Integration of Knowledge and Ideas 
o Conventions of Standard English 

 
English Language Arts 6 – 12 

 1.2 Reading Informational Text 
o Integration of Knowledge and Ideas 
o Vocabulary Acquisition and Use 

 1.5 Speaking and Listening 
o Comprehension and Collaboration 
o Presentation of Knowledge and Ideas 
o Integration of Knowledge and Ideas 
o Conventions of Standard English 

 
Reading in Science and Technical Subjects 6 – 12 

 3.5 Reading 
o Key Ideas and Details 
o Integration of Knowledge and Ideas 

 

 

Background 
People use water for direct and indirect purposes.  
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Direct water uses include bathing, drinking, and cooking. Indirect uses include the large 

quantities of water needed to grow crops for food, to process wood for making paper, and to 
produce steel used to build the cars we drive.  Agriculture, industry, and power production are 
society’s major water users. Water for agriculture, manufacturing, power production, and 
domestic use come from ground water (aquifers) and/or surface water (lakes and rivers). Water 
is a limited resource that must be conserved. 
 
Many water users are searching for ways to maintain production and reduce their water 
consumption. Today, many farmers practice more efficient irrigation methods. Manufacturers 
use less water by incorporating recycled materials into their products or by recycling water 
within their factories. For example, producing a ton of recycled paper uses 60,000 gallons less 
water than producing a ton of virgin paper. Individuals who conserve water and energy and use 
recycled products and support the efforts of conscientious manufacturers and farmers, ensuring 
the availability of water for all water users. 
 
Aquaponics is a sustainable farming system that uses 1% of the water of traditional in-ground 
farming. The only water input needed to maintain the system is refilling the water lost through 
evaporation. An aquaponics system can be used to teach the importance of recycling and 
conserving water. As such, aquaponics embodies sustainability. 
 

Overview 
When students think of using water, they probably consider direct uses: drinking a glass of 
water, brushing their teeth, or taking showers. They may not realize they are using water when 
they eat a pear, crumple a piece of paper, or listen to the radio. The complexity of water 
conservation issues become more apparent as students experience the needs of and 
interconnectedness among water users. In this activity, students will create a “water web” to 
illustrate the interdependence among water demanders. 
 

Procedure 
Begin with a discussion of water use. Have students list the ways they use water. If students 
don’t include indirect uses of water, ask them if they think they consume water when they ride in 
a car or read a newspaper. Explain that producing cars and paper require water, and ask for 
other ways the students think they indirectly use water. Then ask students to guess how much 
water is required to make each of the following items (do not tell them if their guesses are 
accurate yet): 

 
A pair of jeans made of cotton………………… 1,800 gallons (6,840 liters) 
A 2-pound loaf of bread……………………….. 1,000 gallons (3,800 liters) 
A pound of hamburger…………………………. 4,000 gallons (15,200 liters) 
A 12-ounce can of soda………………………… 16.5 gallons (62.7 liters) 
The ton of finished steel used to make a car…… 32,000 gallons (121,600 liters) 
40 sheets of paper……………………………… 100 gallons (380 liters) 

 
Start the activity by allowing each student to select a water demander from the laminated cards 
included in the activity envelope. Have each student silently read the description of his or her 
water demander and ask them to consider how they depend on products and services supplied 
by other users. For example, the steel manufacturer uses water to process steel and washes 
away waste materials. The production of steel requires not only water, but also energy; 
therefore, the steel manufacturer is dependent on the power plant. 
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Next, clear an area in the classroom and place two jugs filled with water on a desk or chair in 
the middle of the cleared area. Tie the loose end of the ball of yarn to the string holding the two 
jugs together. Explain that the jugs represent water sources (ground and surface water) and the 
ball of yarn symbolizes the water demanders’ need for water. 
 
Ask the students to stand in a circle around the jugs of water. Select a student to describe the 
goods or services their water demander provides and how this product or service uses water. 
Run the ball of yarn to the student (who holds the string) and back to the jugs. This indicates 
that this water user consumed water. Repeat for each student.  These connections indicate 
DIRECT water uses.   
 
Next to illustrate INDIRECT water use: Choose one water demander and hand them the ball of 
yarn; ask other students to raise their hands if they use the goods or services offered by the 
student. Have the student holding the ball of yarn to pass the ball to one of the students raising 
their hand. This student can then describe how he or she uses the products or services of the 
first student. Ask if other students use the services of the second student. Continue to pass the 
ball of yarn among the students until connections are made between all or almost all of the 
students. To emphasize the interdependencies among water users, have one student tug gently 
on the yarn. Ask those who have felt the pull to raise their hands. The tug symbolizes reliance 
on both water and that student’s product. 
 
At some time during the activity, the jugs may shift or be lifted from the chair/table/ground. 
Explain that this indicates the water supply is being overextended. Ask students if they think one 
water demander should leave the circle. What will happen if one student lets go?  What are the 
implications to the others who need that service or product? 
 

Discussion 
Talk about the results of the activity, and then have students create a diagram displaying how 
water users depend upon the goods and services provided by other water users. Inform 
students of the quantities of water used to produce the materials listed in the beginning of the 
activity. Do any water users in the activity supply these materials? Do students use any of these 
materials? If community water supplies are overextended how would the community decide 
which demander should reduce water consumption? Students may find it difficult to single out a 
single demander and instead determine that conservation among all water users is fairer. 
 

Evaluation 
Evaluate students based on their participation in the activity; their examples of direct and 
indirect water use; and on the diagrams students draw after the activity. 
 

Extensions and Modifications 
The activity functions as a stand-alone introduction to water resources. It can also prompt 
student conversations about water sustainability. The lesson relates to aquaponics because it is 
a low water-intensity agricultural method that supports sustainability efforts. 
 
You may ask students to get into groups of similar water demanders and ask them to name their 
group based on common water usage.  They may group themselves similar to how the Water 
Demander cards are categorized below.  Discuss how one general water demander (example: 
agriculture) may have many water uses that must be managed to have what is needed for that 
operation.  What if this water demander doesn’t consider the others downstream or in the same 
aquifer as himself? 
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Notes (Please write any suggestions you have for teachers using 

this activity in the future): 
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Water Demander Cards 
 

Agriculture 

Corn grower: Uses water to irrigate crops 
and transport chemicals (pesticides and 
fertilizers) to crops. 

Cattle rancher: Uses water to grow food for 
and provide drinking water for cattle, and to 
clean their areas for living and feeding, 
transporting waste to holding ponds. 

Cotton grower: Uses water to irrigate crops 
and transport chemicals (pesticides and 
fertilizers) to crops. 

Dairy farmer: Uses water to grow food and 
provide drinking water for cows, and to 
sanitize milking equipment and stalls. 

 

Mining 

Miner: Uses water to carry and wash rock 
material during the mineral removal 
process. 

Sand and gravel company: Uses water to 
wash fine soil and rock material out of sand 
and gravel formations. Sand and gravel are 
used in cement and road construction. 

 

Logging 

Forest manager: Uses water to support tree 
growth and control fires. 

Logging company: Uses water to float rafts 
of logs (on rivers and lakes) to collection 
points. 

 
Recreation 

Cruise ship: People travel to many parts of 
the world in cruise ships. 

Fishing: People catch fish in rivers, lakes, 
and oceans. 

Water theme park: Uses water to transport 
people on exciting and fun rides. 

 

Transporting/Shipping 

Slurry pipeline owner: Uses water to 
transport pulverized coal through pipelines 
to distant coal-fired power plants. 

Ship’s crew: Uses water to haul raw 
materials (logs, oil, gas, wheat, etc) and 
finished products (automobiles, appliances, 
processed food) to points of transfer. 

 

Business/Industry 

Steel producer: Uses large volumes of 
water to process iron ore into steel. 

Textile manufacturer: Uses water to wash 
and process raw materials (wool, cotton). 
Dye is mixed with water to color fabric. 

Soft drink company: Uses water to produce 
soft drinks and to sanitize equipment. 

Paper mill: Uses water to transport pulp 
fibers for paper making and to carry away 
the waste. 

Chemical manufacturer: Uses water in the 
production of pesticides and fertilizers. 

 

Wildlife 

Mammals: Beavers, muskrats and otters 
live in and near water ways. 

Fish: Trout, salmon, and carp live in water 
and eat organisms that live in the water. 

Insects: Aquatic insects are a food source 
for many other organisms. 

Vegetation: Trees and other plants use 
water in photosynthesis and to transport 
nutrients. 

 
 
 

 



  Materials Flow 

 Creek Connections Aquaponics & Sustainability Module – Demanding Water 

Power generation 

Hydropower plant: Water flowing in rivers is 
stored behind dams in reservoirs. As water 
is released by the dam, it turns turbines that 
generate electricity. 

Nuclear power plant: Uses water in cooling 
towers to maintain safe operating 
temperatures. 

Coal-fired power plant: Burning coal 
produces steam heat that turns turbines, 
creating electricity. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Community 

Home owner: Water is used in many ways 
around the home. List them! 

Fire department: Uses water to extinguish 
fires. 

Street cleaner: Uses water to wash oil, litter, 
and other materials from streets. 

Restaurant owner: Uses water to cook 
meals, clean the kitchen, wash the tables 
and floor, and water lawns. 

Park: Uses water in fountains and reflecting 
ponds and for landscaping needs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


