
 

 

 

 

 

Introduction: Groundwater is the water that is stored in, and moves slowly through, layers of soil, sand, 

and rocks called aquifers. Groundwater can be difficult to visualize as it is located below ground and cannot be 

seen with our eyes. Using a model aquifer is an effective way to help students visualize groundwater and 

understand groundwater concepts.  
 

Key Topics: Groundwater, Aquifers 

Grade Level: 5-8 

Duration: 20-30 minutes 

 

Objectives: 

 Learn about groundwater. 

 Learn about teamwork and working in groups. 

 Construct a model of a real-life environment. 

 Understand the cycling of Earth’s water through surface-groundwater connections. 
 

Items Needed: 

 Part 1 Student Worksheet 

 An Awesome Aquifer Kit (may be purchased 

at www.groundwater.org/shop) OR the 

following items: 

 Clear container such as a 2-liter bottle cut in 

half 

 Aquarium gravel 

 Water 

 Cup  (to pour the water) 

 Towel (optional)

 

Procedure: 

1. Divide students into groups of 4-5 students. Assign each student a role to play (optional). Some sample 

roles may include: Team Manager, Procedure Manager, Lead Engineer, Supply Chain Analyst, and Data 

Manager. Sample role cards are included at the end of this Teacher’s Guide. 

2. Each group of students will need a clear container, aquarium gravel, and a cup of water. To help 

prevent water spills, a towel may be used under the clear container. 

3. Have the students pour the aquarium gravel into the clear plastic container. The container should be 

about half full of gravel. This gravel represents an aquifer. An aquifer is a layer of soil, sand, and rocks 

that stores groundwater.  

4. Students should slowly add water to their model aquifer while watching the water level increase in the 

gravel. They can stop adding water when about half of the gravel is saturated (full) of water. The 

saturated portion of the aquifer is filled with groundwater. The groundwater is stored in, and moves 
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slowly through, the cracks and spaces of the aquifer. Groundwater is a natural resource that is used for 

drinking, recreation, industry, and agriculture. 

5. Next, have the students create a lake in their model aquifer. To do this, the students should push the 

gravel to one side (or both sides) of the container, allowing the water to pool and create a lake. This 

lake represents surface water. Surface water is water above the surface of the land, including lakes, 

rivers, streams, ponds, floodwater, and runoff. 

6. Once the students have created a lake, have them find the water table. The water table is the top of 

the saturated zone in their aquifer. It should be the same height as the lake.  

7. Once the students have found the water table, instruct them to pretend it is raining and slowly add 

more water directly to the aquifer (not the lake). What did they observe? The water table should 

increase at the same rate the lake increases. This shows the surface-groundwater connection. Some 

questions you may wish to ask: 

a. During a drought, do you think the water table increases or decreases? A: Decreases 

b. If we are using large amounts of groundwater for irrigation, how can that groundwater be 

recharged (refilled)? A: Precipitation, connected surface water, or injection of water from a 

pump 

 

Next Generation Science Standards* Alignment: 

5-ESS2-1. Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, 

and/or atmosphere interact. 

MS-ESS2-4. Develop a model to describe the cycling of water through Earth’s systems driven by energy 

from the sun and the force of gravity. 

 
*NGSS Lead States. 2013. Next Generation Science Standards: For States, By States. Washington, DC: The National Academies 

Press.  
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Introduction: Our choices matter when it comes to groundwater. Choosing to use less water in our day to 

day lives can help keep our groundwater sustainable for future generations. Understanding how our choices 

can lead to polluted groundwater can help us make better decisions to protect groundwater. In this activity, 

you will learn about human impact and common sources of pollution to groundwater. 

 

Key Topics: Groundwater Pollution, Human Impact on the Environment 

Grade Level: 5-8 

Duration: 20-30 minutes 

 

Objectives: 

 Learn about human impact on groundwater. 

 Learn about teamwork and working in groups. 

 Understand how individual actions can affect the environment. 

 

Items Needed: 

 Model Aquifer (From Part 1 of Groundwater 

Restoration) 

 Part 2 Student Worksheet 

 Potting Soil 

 Vegetable Oil 

 Vinegar 

 Salt 

 Baking Soda 

 Food Coloring 

 Optional: Small Storage Containers or Cups 

 Optional: Small Toy Boat or Origami Boat 

 

Procedure: 

1. Complete Part 1 of Groundwater Restoration: An Introduction to Environmental Engineering if you have 

not already.  

2. Divide students into groups of 4-5 students. Assign each student a role to play (optional). Some sample 

roles may include: Team Manager, Procedure Manager, Lead Engineer, Supply Chain Analyst, and Data 

Manager. See Part 1 of the Teacher’s Guide for sample role cards. 

3. Distribute the six “pollutants” to each group of students. Each student in the group should be assigned 

one or two pollutants. You may wish to pre-sort the pollutants into small storage containers or cups to 

reduce mess and control the amount of pollutant the students add into the model aquifer. Each of the 

pollutants and recommended amounts are listed below: 

a. Household Chemicals: Add 1 drop of food coloring to three tablespoons of water 

b. Sediment: 1 tablespoon of potting soil 

c. Oil: 1 teaspoon of vegetable oil 

d. Road Salt: 1 teaspoon of salt 
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e. Pesticides and Fertilizers: 2 tablespoons of baking soda 

f. Acid Rain: 3 tablespoons of vinegar 

4. First, have the assigned student from each group add the colored water over one spot on the gravel in 

their model aquifer. Explain how this colored water represents common household chemicals such as 

cleaners. Household chemicals can permeate (spread throughout) the soil and seep into groundwater 

if not properly disposed. Students may notice that even though they poured the colored water over 

the gravel, their lake is starting to change color as well! This shows the water cycle surface-

groundwater connection! 

5. Second, have the assigned student from each group add the potting soil to the lake. Explain how when 

natural vegetation is removed (such as during deforestation or construction), sediment (soil) can wash 

into surface water. Too much sediment can hurt aquatic life by making it difficult to breath and by 

blocking sunlight to aquatic plants. 

6. Third, have the assigned student from each group add the vegetable oil to the lake. Explain how oil 

spills can occur when oil is being transported. They are very difficult to clean up, and the oil can seep 

into groundwater. Furthermore, even small oil spills from vehicles can pollute water. Optional: For 

extra fun, add the oil to a toy boat or an origami boat and have the students “spill” the oil from the 

boat simulating an oil spill! 

7. Fourth, have the assigned student from each group add the salt along the edge of the gravel and lake. 

Explain how salt is used to keep ice off the roads during the winter, but too much salt is bad for the 

environment. Salt can kill plants and pollute our waters. Do you like drinking salt water? 

8. Fifth, have the assigned student from each group add the baking soda all over the gravel in the model 

aquifer. Explain how this baking soda represents pesticides and fertilizers. Pesticides are chemicals 

used to kill insects that can destroy our crops and fertilizers are nutrients that help plants to grow. 

Both are good things when used in proper amounts. However, too many pesticides and fertilizers 

added to our gardens and croplands can be very harmful to our environment and can pollute our 

groundwater.  

9. Finally, have the assigned student pour the vinegar all over the gravel and lake as if it was raining. 

Explain that the vinegar represents acid rain. When air pollution reacts with water in the atmosphere, 

acid rain can develop. Acid rain is very damaging not only to the environment, but to building 

structures as well. The reaction between the baking soda and vinegar is fun for the students and helps 

demonstrate the corrosive power of acid rain. 

 

Next Generation Science Standards* Alignment: 

5-ESS3-1. Obtain and combine information about ways individual communities use science ideas to protect 

the Earth’s resources and environment. 

MS-ESS3-3. Apply scientific principles to design a method for monitoring and minimizing a human impact 

on the environment. 
*NGSS Lead States. 2013. Next Generation Science Standards: For States, By States. Washington, DC: The National Academies 

Press.  
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