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Adapted from: Project WET International Foundation and CEE. (1995). Project WET 

Curriculum and Activity Guide. 

 

 
Grade Level: Intermediate 

 
Duration: Preparation time: 

30 minutes; Activity time: 30 
minutes 
 
Setting: Classroom 

 
Summary: By estimating and 
calculating the percent of 
available fresh water on 
Earth, students understand 
that this resource is limited 
and must be conserved.   
 
Objectives: Calculate the 

percentage of fresh water 

available for human use. 

Explain why water is a limited 

resource.  Discover and 

research ways to conserve 

the limited source 

Vocabulary: Salt water, 

fresh water 

Academic Standards  
Mathematics Pre K – High School 

 2.1 Numbers and Operations 
o A Counting and Cardinality 
o B Numbers and Operations in Base Ten 
o C Numbers and Operations – Fractions 
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 

 1.5 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 

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

 
Writing in Science and Technical Subjects 6 – 12 

 3.6 Writing 
o Production and Distribution of Writing 
o Research to Build and Present Knowledge 

 
Reading in Science and Technical Subjects 6 – 12 

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

 

Background 
Students may know Earth is covered mainly by water, but 
they may not realize that only a small amount is available  
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to human consumption.  Learning that water is a limited resource helps students appreciate the 
need to use water resources wisely and lead to ideas of sustainable water use such as 
aquaponics. 
 
Ironically, on a planet extensively (71 percent) covered with water, this resource is one of the 
main limiting factors for life on Earth.  The Water Availability Table summarizes the major 
factors affecting the amount of available water on Earth.  If all the clean, fresh water were 

distributed equally among people, there would be about 1.6 million gallons per person.  This is 
only about 0.003 percent of the total water on Earth. 
 
This lack of water makes sustainable water technologies very interesting.  Aquaponics is a very 
sustainable way to use water because daily water use is minimal and water is reused through 
the close-loop process.  This reusing of water is not only healthy, but it also limits the amount of 
water needed to grow plants, produce, and even fish! 
 
On a global scale, only a small percentage of water is available, but this percentage represents 
a large amount per individual. The paradox is that, for some, water may appear plentiful, but 
others it is a scarce commodity.  Why are some people in need of more water?  Geography, 
climate, and weather affect water distribution.  Non-sustainable agriculture, industry, and 
domestic use also affect availability. 
 

Overview 
Using basic science equipment, students measure out water to show the scarcity of ground 
water as a resource and how much of the Earth is covered in salt water (non-drinkable) water. 

 

Procedure 
Warm Up 
Tell students they are going to estimate the proportion of potable water on Earth and compare it 
to the rest of the water on the planet.  Have students work in small groups.  Instruct them to 
draw a large circle with a marker on a white sheet of paper.  Offer them two sheets of different 
colored construction paper.  One color represents available fresh water; the other represents 
the rest of the water on the planet.  Tell students that they will be tearing the two sheets of 
paper into a total of 100 small pieces.  Ask them to estimate how many pieces will represent 
potable water and how many pieces will indicate the rest of the water on the planet.  Instruct 
each group to tear up their paper and arrange the 100 pieces within the circle so that these 
pieces reflect their estimates.  Have groups record the number of pieces representing “potable” 
and “remaining” water.    
 
The Activity 

1. Show the class a liter (1000 ml) of water and tell them it represents all the water on 
Earth. 

2. Ask where most of the water on Earth is located (refer to a globe or map.) Pour 30 
ml of water into a 100-ml graduated cylinder. This represents Earth’s fresh water, 

about 3 percent of the total.  Put salt into the remaining 970 ml to simulate water found in 
oceans, unsuitable for human consumption. 

3. Ask students what is at the Earth’s poles.  Almost 80 percent of the Earth’s fresh 

water is frozen in ice caps and glaciers.  Pour 6 ml of fresh water into a small dish or 
cylinder and place the rest (24 ml) in a nearby freezer or ice bucket.  The water in the 
dish (around 0.6 percent of the total) represents non-frozen fresh water.  Only about 1.5 
ml of this water is surface water; the rest is underground. 
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4. Use an eyedropper or a glass stirring rod to remove a single drop of water 
(0.003ml). Release this one drop into a small metal bucket. Make sure the students 
are very quiet so they can hear the sound of the drop hitting the bottom of the bucket.  
This represents clean, fresh water that is not polluted or otherwise unavailable for use, 
about .003 percent of the total! This precious drop must be managed properly! 

5. Discuss the results of the demonstration. At this point many students will conclude 
that a very small amount of water is available to humans.  However, this single drop is 
actually a large volume of water on a global scale.  Have students use the Water 
Availability Table to calculate the actual amounts. 

 

Discussion 

Referring to the Warm Up, remind students of their earlier guesses at how  much water on Earth 
is  available to humans and compare the actual percent of Earth’s water available.  Have 
students explain their reasoning for their initial estimates.  How could they adjust their 
proportions? (One-half of one of the pieces of paper represents potentially available water [0.5 
percent]. Only one small corner of this half [.003 percent] is actually potable.) 
 
Ask student again if enough water is currently available for people.  If the amount of usable 
water on the planet is divided by the current population of approximately 6.5 billion, 6 million 
liters of water is available per person.  Theoretically, this exceeds the amount of water a person 
would require in a life time. 
 
So, why does more than one-third of the world’s population not have access to clean water?  
Discuss with the class the main factors affecting water distribution on Earth (e.g., land forms, 
vegetation, and proximity to large bodies of water).  Other environmental influences affect 
availability of water (drought, contamination, flooding).  Students can also consider that other 
organisms use water, not just humans.  End the discussion with ways to conserve water and 
looking into new technologies that use water sustainably (i.e., hydroponics, aquaponics). 
 

Evaluation 

Determined the proportion of Earth’s available fresh water (Warm Up and Discussion).  

Calculated the volume of water available for human use (step 5) 

Extensions and Modifications 
Develop a television commercial outlining reasons why water is a limited source and/or how 

people can conserve water.   

 

Students can calculate how much water they might use in a lifetime.  Provide them with the 

following instructions:  Keep track of how much water you use in one day.  Multiply your daily 

usage by 365 days and then by 70 years (or how many they feel they will live).  How does this 

compare to the 1.6 million gallons available to them? 

 
Students can identify areas with limited water availability or with excessive water availability.  

Discuss how climate and geographical qualities affect the water availability.  How do these 

variations affect plants, people, and animals in the certain areas? 
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Notes (Please write any suggestions you have for teachers using 

this activity in the future): 
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Water Availability Table 
 
Name: _________________________________                                                                       Date: ______________ 

 

Quantity to be divided among people on Earth 
Amount Available 

liters/person 
% of total 

water 

All the water on Earth 215.4 billion 100% 

Only the fresh water  

  3% 

(calculate 3% of the amount available) 

only non-frozen fresh water                                 

  0.60% 

(calculate 20% of the remaining amount available) 

Available fresh water that is not polluted, trapped, in soil, 
too far below ground, etc. 

  0.003% 

(Calculate 0.5% of the remaining amount available) 

 



  Materials Flow 

 Creek Connections Aquaponics & Sustainability Module – A Drop in a Bucket 

 

ANSWER KEY: Water Availability Table 

Quantity to be divided among people on Earth 
Amount 

Available 
liters/person 

% of total 
water 

All the water on Earth 215.4 billion 100% 

Only the fresh water  
6.5 billion 3% 

(calculate 3% of the amount available) 

only non-frozen fresh water                                 
1.3 billion 0.60% 

(calculate 20% of the remaining amount available) 

Available fresh water that is not polluted, 
trapped, in soil, too far below ground, etc. 

6.0 million 0.003% 
(Calculate 0.5% of the remaining amount 

available) 

 
 
 
 
 

 
 

 


