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Investigative Question: 

• How do I use water both directly and indirectly?

• What are the water sources and who are the water users in my community?

Summary: Students define direct and indirect water use and explore how they use water in their daily 
lives. Students explore local industries in Arizona to see how they use water. Then students model a 
“water web” to illustrate their dependence on water and the interdependence among water users, 
producers and people in the community.   

Reference: adapted from “Arizona Water Web” Part 1, Arizona Conserve Water Educator’s 
Guide, 2007, pg. 190-206 and “Virtual Water”, Project WET Curriculum and Activity Guide 
2.0, 2011, pg. 289-296.  

Time Frame: 50 minutes 

Cross Cutting Concepts Demonstrated: 
• cause and effect
• systems and system models
• stability and change
• scale, proportion, and quantity

Science and Engineering Practices Integrated: 
• develop and use models
• construct explanations and design solutions

Materials Needed: 
• Direct and Indirect Water Use worksheet
• Arizona Water Resources and Users
• Copy of Water Users Cards (enough for each group)
• 2 – one-gallon empty milk jugs filled with water – label one “groundwater” and one

“surface water” tied together with yarn.

• 1 ball of yarn
• Enough Dixie cups for one per student

Warm Up: 

Use the lesson 6 slides to introduce this lesson. Discuss with students: Direct and indirect 

water usage, what do you use water for? Have students quickly brainstorm a list of how 

they use water at home. Explain that these are direct uses of water. Then ask: What do you 

think is meant by the phrase: indirect use of water?  
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If students do not know, ask them if they think water is used to make the food they eat or tools 

they use. Explain that producing things requires a lot of water. Water is used when 

manufacturing products and growing things (two examples of indirect water). For instance, a 2 

oz. serving of pasta takes 36 gallons of water to produce the ingredients and make the pasta. 

Have students name other indirect water uses or users they can think of. 

Lesson Sequence: 

Investigation:  

Give each student a copy of the Direct and Indirect Water Use Worksheet. Using the 

information they discussed in the warmup, have students fill out Tables 1 and 2. (If students 

are not able to use the form, they can write answers in their notebooks.) Then students will 

read about some industries in Arizona and how they use water directly and indirectly. After, 

students should fill out Table 3 using that information. Have students discuss as a class what 

they learned about indirect water use in Arizona and how communities might reduce their 

water usage overall. 

Activity – full-body simulation: 

In table groups, students will look at what happens when everyone in the community shares a 

common water source and think about ways water usage can be reduced to meet the water 

supply. 

1) Summarize what students know so far about indirect water users in Arizona. Who are

the indirect water users in Arizona that they have learned about in this lesson so

far? Divide Students into 8 groups and each group will get one of the water user

cards.

2) What are our water sources in Arizona? Each group of students should identify

their local water sources and discuss where their user might be in the state

(multiple places possibly). They can use the AZ Water Sources by Festival document if

they don’t know.

a) While students discuss in their groups, you should clear an area in the middle of

the room and place the two milk jugs on a desk or chair. Make sure they are

labeled ground water and surface water and draw a line of where the water

level is currently on each, so it is visible to all students. Also pass out one dixie

cup to each student.

3) Have a volunteer from one of the groups read the description of the water user

they represent. Also have students explain if as that user they most likely use surface

water or groundwater, or both. Then connect the ball of yarn from that group of

students and loop it through one of the handles on the jug and then back to

their group. The yarn indicates that this water user consumed water.

a) After the student is done reading the card, also have each student in that

https://awf.projectwet.arizona.edu/sites/awf.projectwet.arizona.edu/files/Lesson%206.1%20Arizona%20Water%20Resources%20and%20Users%20by%20Water%20Festival%20and%20Location.pdf
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group come up and fill their Dixie cup with water from one of the jugs. 

4) Ask students in other groups to raise their hand if they use the goods or services

offered by that group (this can be repeated after each time a new group reads a

card so students can see all the connections). Have students consider how they

depend on products and services supplied by others. Example a car manufacturer is

dependent on the power plant, the steel plant and the water used to create it.

5) Tell the students with the yarn to pass the ball to a student in a different group

and have them read the description of the water user they represent. Have them

explain if as that user they most likely use surface water or groundwater, or both.

Then connect the ball of yarn from that group of students to the jugs again and

each student in this group now also fills up their Pixie cup.

6) Repeat the process for all water user groups until each group is connected to a jug

and each student has a Dixie cup full of water.

7) Look at the level of the water now in the jugs… has it gone down? Why? Have the

students gently pull on their yarn. Students should feel these tugs and see that the

water supply becomes unstable. What do these tugs represent in the real world?

The water use of one water user affects all the other water users.

8) Discuss: What would happen to the water in the jugs if each student had had two

dixie cups to fill instead of one? The level of water in both jugs would be lower or might

run out. What would happen if some water users had more dixie cups than other

users? Do all users use the same amount of water? When others use more, then there

is less for others.

9) What will need to happen to make the water level go up again? More water will need

to come into the water supply. Ask students, what is another way we can keep the

water supply up? We can each use less water.

Wrap-Up: 

Discuss as a class: 
1) Have each group of students think of one way they can reduce their water usage in

their production process or service. Then as that group shares their water reduction
strategy, each student in the group should pour half the water back from their Dixie
cup into their water supply. Repeat this until each group gets to go again.

2) What does reducing the amount of water they use do for the amount of water

available? It increased the available water. What does this mean for the availability of

water for the whole community? There is more for everyone.

3) If there are water shortages, what are some solutions for coping with the problem

without causing hardships for a community or water users? Students should think of

other ways their community can decrease water usage and save water.
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How do we use water? 

Water can be used for direct and indirect purposes. When you use water for things like bathing, 
drinking, or cooking it is direct use. In other words, if you turn on the tap and use the water 
then it is considered direct use. 

Indirect water use is when water is used to produce or make the goods that people need. 
Water is being used during the growing, production, and delivery of those goods. An example of 
indirect water use would be making paper. In this example water is used to grow the tree that 
eventually is cut down for paper and water is used in the process that makes the actual paper. 

Table 1. At home what are some examples of direct water use? Give 3 examples 
of direct water use and estimate or guess how much water it takes to do each of 
those. 

Direct water use How much what do you think it 
takes? 

1. 

2. 

3. 

Arizona’s diverse land and climate give us the opportunity to have many kinds of industries that 
produce goods that we consume, use, or need. Water is used in the production of those goods. 

Table 2. At home what are some items that were produced with indirect water 
use? Give 3 examples. 

Indirect Water Use Items 

1. 

2. 

3.
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Did you know? Read about industries in Arizona that use water. 

Frito-Lay: is part of the Pepsi Company. It has 29 snack brands! The 
company has a manufacturing facility in Casa Grande, Arizona where they 
produce your favorite chips like Ruffles, Fritos, Tostitos, Doritos and Cheetos. It 
turns about 500,000 potatoes into potato chips every day. It takes about 49 
gallons of water to produce a small bag of potato chips. The water is used to rinse 
the potatoes and water is also mixed with potatoes to make a chip. There is 
additional water used when making plastic bags and growing the potatoes. The 
Casa Grande facility generates its own power and generates nearly zero waste! 
This means they use recycled water during the production! If they do need 
additional water, they use groundwater. 

Cattle Ranching: Ranchers are one of the largest land users in Arizona. In 
Arizona 73% of Arizona’s total land area is used for grazing livestock. Meaning 
most of the land in Arizona is used to raise cattle. There are approximately 1 
million cattle which equals 455.7 million lbs. of red meat (beef). Beef provides 10 
essential nutrient that includes zinc, iron, protein, and B vitamins. Ranchers not 
only produce beef, but they also produce milk. There are 4.5 billion lbs. of milk 
produced each year from 205,000 cows! It takes 48 hours for the milk to get from 
the dairy farm to the store. Water is used in every step on the production of beef 
and milk! Specifically, to make a hamburger patty it takes approximately 660 
gallons of water and 50 to 60 gallons of water for a small glass of milk (~8 oz). 
Water is used to clean cattle, for cows to drink, to wash cut meat, to clean 
equipment, and water is also mixed with milk. There are 3 main water sources: 
Groundwater, Surface water (lakes and rivers), and Colorado River water (brought 
through canals called Central Arizona Project). 
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Intel: A technology company, Intel has been in Chandler, Arizona for over 
40 years! And is one of the largest manufacturing companies in the state. It 
produces small microchips made of semiconducting materials for your computer. 
The microchips are super small but during manufacturing it is important to keep 
parts clean, so ultra-pure water is used (water that has no minerals). So much 
water is used during production, ~2 million gallons per day (30,000 bathtubs)! To 
reduce water use Intel recycles the water. After manufacturing, water is collected 
and cleaned. The cleaned water can then be used again during the production 
process or is sent to irrigate golf courses and replenish urban lakes around the 
City of Chandler. Water from the Salt River Project and the Central Arizona Project 
Canal, along with groundwater, is brought to the facility through pipes. 

Freeport-McMoRan Copper & Gold Mines: One of the largest 
copper companies in the world. Copper mining is an industry that helped found 
Arizona’s economy and it’s represented in the seal of Arizona. In 2014 Arizona 
produced ~65% of the country’s copper. Copper is essential in the production of 
smart phones, mobile devices, airplanes, solar panels systems, home plumbing, 
vehicles, and medical care products. Copper also kills bacteria! Copper is 
extracted from hard rocks that are crushed into smaller rocks. Water is used to 
keep dust down during mining and crushing. Also, water is used to extract the 
copper from the rocks. Freeport uses about 18 billion gallons of water per year 
between all its 5 mines in Arizona. It takes about 400 to 800 gallons of water to 
produce one ton of copper (or 2,000 pounds), that is like a very large boulder or 
rock! Because of the location of the mines, more of the water used is 
groundwater. 
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Your Turn: 

Table 3. Using what you read above, fill in the information on the table below. 

Item or activity How much water 
does it take? 

How is water being 
used? 

Where is the water coming 
from? 

Small bag of potato 
chips 

Hamburger (including 
bread, meat, lettuce, 

tomato) 
One ton of copper 

Small glass of milk 

Semiconductors (per 
day by company) (see 

Intel below) 
Flush toilet 1.6-7 gallons Direct use. 

Shower (5 minute) 27 gallons Direct use. 

Some more interesting indirect water use numbers - 

• One sheet of paper: ~3 gallons. It takes water to harvest the trees. Wood is made in
to pulp in which water is used.

• One apple: ~17-22 gallons. It takes water to harvest the trees and to rinse and
sanitize the fruit.

• One slice of cheese: ~40 gallons. This includes water used for raising and grazing
cattle. It requires water during the production process of making milk to cheese.

To find more water footprints of other items we use visit: 

https://www.watereducation.org/post/food-facts-how-much-water-does-it-take-produce 

https://www.watercalculator.org/water-footprints-101/ 
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Festival City or Area County Water Service 
Provider/s 

Water Sources Major Water 
Users* 

Apache Junction Apache Junction Pinal Arizona Water 
Company, City of 
Apache Junction 

CAP, groundwater Business and 
industry, mining, 
agriculture 

Bisbee Bisbee Cochise Arizona Water 
Company 

groundwater Agriculture, 
tourism/recreation, 
US Army 
Intelligence and 
Fort Huachuca 

Buckeye Buckeye Maricopa City of Buckeye groundwater (98%), 
CAP (2%), 
treated effluent 
(irrigation use only) 

Business and 
industry, 
agriculture, 
tourism/recreation, 
energy production 

Casa Grande Casa Grande Pinal Arizona Water 
Company 

groundwater Business and 
industry, mining, 
agriculture 

Chandler Chandler Maricopa City of Chandler SRP, CAP, 
groundwater, 
reclaimed water 
(outdoor and irrigation 
uses) 

Business and 
industry, 
agriculture, 
tourism/recreation, 
energy production 

Flagstaff Flagstaff Coconino City of Flagstaff Inner Basin Spring 
water (4%), Lake Mary 
Reservoir (17%), 
groundwater (58%), 

Northern Arizona 
University, 
business and 
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reclaimed water (21%) industry, 
tourism/recreation 

Florence Florence Pinal Florence Public 
Works Dept and 
Johnson Utilities 
(EPCOR) 

groundwater Business and 
industry, mining, 
agriculture 

Gilbert Gilbert/Mesa Maricopa Town of Gilbert SRP, CAP, groundwater Business and 
industry, 
agriculture, 
tourism/recreation, 
energy production 

Goodyear Goodyear Maricopa City of Goodyear groundwater Business and 
industry, 
agriculture, 
tourism/recreation, 
energy production 

Lake Havasu Lake Havasu/Needles, 
CA 

Mohave Lake Havasu City CAP, groundwater Energy production, 
agriculture, 
business and 
industry 

Litchfield Litchfield 
Park/Avondale/Buckeye 

Maricopa City of Avondale, 
Liberty, EPCOR 

Avondale: CAP, SRP, 
groundwater, 
reclaimed, recharge 
EPCOR: CAP, Agua Fria 
River water captured 
at Lake Pleasant, 
groundwater 

Business and 
industry, 
agriculture, 
tourism/recreation, 
energy production 
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Liberty: groundwater 
Littleton Avondale/Tolleson Maricopa City of Avondale CAP, SRP, 

groundwater, 
reclaimed, recharge 

Business and 
industry, 
agriculture, 
tourism/recreation, 
energy production 

Madison Phoenix Maricopa City of Phoenix SRP, CAP, 
groundwater, 
reclaimed water 
(irrigation uses and 
aquifer recharge) 

Business and 
industry, 
agriculture, 
tourism/recreation, 
energy production 

Marana Marana/Tucson Pima Town of Marana, 
Tucson Water 

CAP, groundwater Business and 
industry, Davis- 
Monthan Airforce 
Base, education, 
and agriculture 

Maricopa Maricopa Pinal Global Water 
Resources, Inc. 

groundwater Business and 
industry, mining, 
agriculture 

Nogales Nogales/Patagonia Santa Cruz City of Nogales, 
Town of Patagonia 

Patagonia: 
groundwater 

Agriculture (beef 
cattle operations), 
winter produce 
warehousing (from 
Mexico Farms), 
tourism/recreation 

Osborn Phoenix Maricopa City of Phoenix SRP, CAP, 
groundwater, 

Business and 
industry, 
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reclaimed water 
(irrigation uses and 
aquifer recharge) 

agriculture, 
tourism/recreation, 
energy production 

Payson Payson/Strawberry Gila Town of Payson 
Water Department 

groundwater pumped 
from Payson’s 
fractured granite 
aquifer 

Livestock ranches, 
mining, 
construction 
companies, San 
Carlos Apache 
Reservation 
Sawmill 

Peoria Peoria/Glendale Maricopa City of Peoria CAP (43%), SRP (30%), 
groundwater (33%), 
reclaimed (3%) 

Business and 
industry, 
agriculture, 
tourism/recreation, 
energy production 

Roosevelt Phoenix Maricopa City of Phoenix SRP, CAP, 
groundwater, 
reclaimed water 
(irrigation uses and 
aquifer recharge) 

Business and 
industry, 
agriculture, 
tourism/recreation, 
energy production 

Sahuarita Sahuarita and Green 
Valley 

Pima Community Water 
Company of Green 
Valley, Farmers 
Water Company, 
Las Quintas Serenas 
Water Company, 
Quail Creek Water 

groundwater Business and 
industry, Davis- 
Monthan Airforce 
Base, education, 
and agriculture 
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Company, Sahuarita 
Village Water, 
Sahuarita Water 
Company, Valle 
Verde Del Norte 
Water Cooperative, 
Inc. 

Sierra Vista Sierra Vista Cochise Liberty, Arizona 
Water Company, 
Pueblo Del Sol 
Water Company 

Liberty: groundwater Agriculture, 
tourism/recreation, 
US Army 
Intelligence and 
Fort Huachuca 

Southern Gila Globe/Miami Gila City of Globe, 
Arizona Water 
Company 

groundwater Livestock ranches, 
mining, 
construction 
companies, San 
Carlos Apache 
Reservation 
Sawmill 

Tempe Tempe Maricopa Tempe Water 
Services Utilities 
Division 

SRP, CAP, and 
groundwater 

Business and 
industry, 
agriculture, 
tourism/recreation, 
energy production 

Tucson – Amphi Oro Valley/Tucson Pima Tucson Water groundwater, CAP, and 
effluent 

Business and 
industry, Davis- 
Monthan Airforce 
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Base, education, 
and agriculture 

Verde Valley Cottonwood/Camp 
Verde/Clarkdale 

Yavapai City of Cottonwood, 
Town of Clarkdale, 
Town of Camp 
Verde 

Cottonwood: 
groundwater 
Clarkdale: groundwater 
Camp Verde: 
groundwater primary 
(residential/municipal), 
surface water 
(agriculture), CAP 
(small—contract 
exchange) 

Agriculture 
(livestock ranches), 
business and 
industry, 
tourism/recreation 

West Valley Surprise/Glendale/El 
Mirage 

Maricopa City of Surprise, City 
of Glendale, EPCOR, 
City of El Mirage 

Surprise: groundwater, 
CAP, reclaimed 
Glendale: SRP, CAP, 
groundwater, effluent 

Business and 
industry, 
agriculture, 
tourism/recreation, 
energy production 

Yuma Yuma Yuma City of Yuma Colorado River water, 
Ground Water 

Agriculture and 
related industries, 
tourism/recreation 

*Major water users do not include all water users, just those with the largest water use footprint.
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	Arizona Water Festival Curriculum Unit
	Lesson Sequence
	INTRODUCTION
	UNIT GUIDING QUESTIONS:

	ARIZONA SCIENCE STANDARDS
	Before: Please administer the survey before students start any of the lessons. It is not a test and please feel free to facilitate reading the questions as a class.
	INTRODUCTION: WATER CYCLE INTRO
	LESSON 1: WATER CYCLE
	LESSON 1.1: A DROP IN THE BUCKET
	Investigative Question: How much water on Earth is available for our use? What is potable water? Does everyone have access to potable water?
	Activate: In small groups students take 1000ml of water and get to measure out how that water is represented on earth (ocean, frozen, fresh, potable, etc.). Through this activity students calculate the percentage of freshwater available for human use....
	Check: Students discuss in small groups what they discovered during the activity and share with the class how the climate of Arizona and the water cycle are connected.
	LESSON 1.2: MOLECULES IN MOTION
	LESSON 2: WATER CYCLE & GROUNDWATER
	LESSON 2: WATER MOVEMENT BETWEEN EARTH SYSTEMS
	LESSON 3: WATERSHED
	LESSON 3.1: WATERSHEDS WORK
	LESSON 3.2: UNDERSTANDING URBAN WATERSHEDS
	LESSON 4: WATERSHED & SUSTAINABILITY
	LESSON 4: IT ALL ADDS UP
	LESSON 5: GROUNDWATER & ARIZONA
	LESSON 5: GROUNDWATER CONNECTION
	Investigative Question: How does groundwater fit within the Arizona Water Cycle? What is the relationship between groundwater and surface water?
	LESSON 6: SUSTAINABILITY & STEWARSHIP
	LESSON 6.1: WATER WEB
	LESSON 6.2: MY WATER FOOTPRINT
	Investigative Question: How much water do I use daily? Why is water use called a water footprint? How can I be a better water steward?
	After: Please administer the same survey again after completing the unit. Ideally no more than four weeks after the water festival event.
	Using a Science Notebook
	Icons in lesson plans
	Anchor Phenomena
	Unit Anchor Question:
	Investigative Questions:
	Cross cutting Concepts:
	Science and Engineering Practices:
	Lesson Sequence:
	4) What form of water is in the pot?
	Wrap-Up:
	Cross Cutting Concepts Demonstrated:
	Science and Engineering Practices Integrated:
	Materials Needed:
	PowerPoint Slides to begin intro to Lesson: AWF Unit Slides Intro and Lesson 1
	Activity Warm up:
	Feel free to use slides provided above to introduce lesson.
	 What is potable water? How is it different or the same as freshwater? (Potable water is suitable to drink by humans. Not all freshwater is potable).
	 How did students use water today?
	o Student can discuss in pairs or as a group
	 Divide students into small groups
	 Pass out one liter of water and measuring cups to each group.
	 The liter of water represents 100% of water on Earth. Students will estimate how much of the liter of water represents potable water by pouring their estimations into a measuring cup of their choice.
	 How much did each group estimate and why? Discuss differences and similarities.
	Lesson Sequence:
	Investigation: Students need to pour their estimation amount back into the liter container before continuing this activity. They will now see how close their estimations were.
	1. Where is most of the water on Earth located? (Refer to a globe or map)
	2. What percentage of water on Earth do students think is in the Ocean? (97%). The rest is freshwater. What percentage of water on Earth is freshwater? (3%).
	3. Students should pour 30 mL (or 3%) of the water into a smaller measuring cup.
	4. Ask students to put the 970 mL aside because salt water cannot be used for consumption (without expensive and specialized treatment – called desalinization).
	5. Is all freshwater potable water? Why or why not? No some of it is not clean enough to be consumed safely. Some is not available in the form we need it.
	6. What is at Earth’s poles? Estimate what percentage of Earth’s freshwater is stored in its frozen state. (80% of freshwater is frozen in ice caps and glaciers).
	7. Students should pour 6 mL (0.6% of the total water on Earth) of water into a smaller measuring cup and place the rest (24 mL) aside as it cannot be used because it is frozen.
	a. Water is melting due to global warming but is not readily available to use as freshwater.
	8. The water in the smaller container (around 0.6% of the total) represents non-frozen freshwater. Where is the water found? (In lakes, rivers and underground).
	9. Only about 25% (1.5 mL) of this water is surface water; the rest is underground. Pour 1.5 mL into another smaller cup to represent the fresh surface water and set the rest (4.5 mL) aside.
	10. Use an eyedropper or a pencil, pen or finger to remove a single drop of water (0.03 mL) from the dish. Release this one drop into a small metal bucket or small bowl.
	11. This drop in the bucket represents clean, freshwater that is not polluted or otherwise unavailable for use, about 0.003% of the total! This precious drop must be managed properly.
	12. Discuss the results. At this point many students will conclude that a very small amount of water is available to humans.
	a. Don’t panic! The 0.0003% of available water is actually a large amount of water per person.
	Wrap-Up:
	 What is potable water? (water suitable to drink by humans)
	 Where is most of the water on Earth located? (oceans)
	 Where is the majority of freshwater located? (frozen in the icecaps)
	 How much potable water is available for us to use? (0.003%)
	 How can we manage and conserve water for everyone in the future?
	Justice & Equity
	Clean water is not available equally between countries or within a country. In the U.S., many Native American communities do not have access to potable water.
	Cross Cutting Concepts Demonstrated:
	Science and Engineering Practices Integrated:
	Materials Needed:
	Lesson Sequence:
	Wrap-Up:
	Instructions:
	Cross Cutting Concepts Demonstrated:
	Science and Engineering Practices Integrated:
	Materials Needed:
	PowerPoint Slides: AWF Unit Slides Lesson 2
	Warm Up:
	Lesson Sequence:
	Thirsty Plants – Finish activity:
	8) Have students answer these questions: How many leaves were in your bag? How many leaves did you estimate were on your tree? How much water do you think would come from the entire tree in that same time? How about all the trees in your neighborhood?...
	Wrap-Up:
	*Students should complete the Lesson 2 section of their AWF Water Notes handout to record evidence and construct explanations based on that evidence. Students will also look at the lesson from the perspective of structure and function - Structure is h...

	Transpiration Diagram
	Cross Cutting Concepts Demonstrated:
	Science and Engineering Practices Integrated:
	Materials Needed:
	Warm Up:
	that drains to the low points.” As you say this, move your hands along one plane as you say “land area” and then slowly move them together as you bend down and form a “V” with palms still facing down while
	Lesson Sequence:
	8) Are there areas on your model that have no outlet and will store water?
	While Outside:
	 Discuss each of the following questions with your students. Did any of your cities flood? If there was pollution on your city streets, could it get into your farm field? Could excess pesticide or fertilizers from your farms go into your cities? Coul...
	Wrap up:
	Cross Cutting Concepts Demonstrated:
	Science and Engineering Practices Integrated:
	Materials Needed:
	PowerPoint Slides: AWF Unit Slides Lesson 3
	Warm Up:
	Wrap up:
	Cross Cutting Concepts Demonstrated:
	Science and Engineering Practices Integrated:
	Materials Needed:
	PowerPoint Slides: AWF Unit Slides Lesson 4
	Warm Up:
	Cross Cutting Concepts Demonstrated:
	Science and Engineering Practices Integrated:
	Materials Needed:
	PowerPoint Files: AWF Unit Slides Lesson 5
	Warm Up:
	Activity: Watch groundwater videos at least episodes 1 & 2
	 What process do you think the arrows pointing up represent? Evaporation
	Cross Cutting Concepts Demonstrated:
	Science and Engineering Practices Integrated:
	Materials Needed:
	PowerPoint Slides: AWF Unit Slides Lesson 6
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