Get WET!
Home Water Lessons

Get the Groundwater Picture

Name: ____________________________________

Get the Groundwater Picture
Summary
In this lesson you will learn about groundwater by:
•
•
•

identifying the parts of a groundwater system.
comparing movement of water through different ground substrates.
creating your own geological cross section.

Pre-Activity Questions:
1. What is groundwater? Circle the best answer.
a. An underground river
b. Water that pools and flows on the ground when it rains
c. Water found in spaces between soil underground
d. The water in lakes and rivers

2. Circle all of the elements that exist below the surface of the ground.

Gravel

Sand

Water

Clay
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3. In the space below, draw what you think the Earth looks like underground.
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Background information
As the name implies, groundwater is located in the ground in the spaces between soil
particles and rocks. It is a very important source of water for us. Groundwater is the
source of about 40 percent of water used for public supplies and about 39 percent of
water used for agriculture in the United States.
Groundwater moves very slowly though the rocks and soil—at a rate of 3-25 inches
per day in an aquifer. In order to access groundwater, we dig wells and pump water
out of the ground.

If you were to look at a section of earth beneath us, you would see layers of
gravel, sand, clay and other substrates (types of soils and sediments). The
different types of substrates hold water in different quantities and drain water
at different speeds.
Materials
Please gather these materials before starting.

Activity
•
•
•
•
•
•
•

Pencil or pen
Printed Student Pages or a sheet of paper if you can’t print
Washcloth
Strainer
Piece of regular paper
Cookie sheet or large plate to catch spills
Measuring cup with ½ cup of water
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Procedure
Activity
1. Imagine you were running through an obstacle course full of giant poles. You must go between
the poles and not around them. Which of these scenarios would allow you to run through the
course the fastest?

A

B

C

Substrates—the various layers of sand, clay and rock underground—are like an obstacle course for
water. Let’s think about how water moves through the different types of substrates underground.
We will investigate how different substrates let water pass through them.
2. Place the strainer on top of the bowl and then on to the cookie
sheet or plate.
3. Pour the water over the strainer into the bowl an observe how
quickly it flows into the bowl.
4. Empty the water from the bowl back into the measuring cup and
measure how much water is left. Enter your results here.
Water remaining: _____________
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5. Place the strainer on top of the bowl and then on to the cookie sheet or plate.
6. Put the washcloth in the strainer and press it down to cover
the holes. Pour a ½ cup of water over the washcloth and
strainer into the bowl an observe how quickly it flows into
the bowl.
Wait two minutes then empty the water from the bowl back
into the measuring cup and measure how much water is
left. Enter your results here.
Water remaining: _____________
a. Observe the washcloth—what do you notice about it?
7.

Place the strainer on top of the bowl and then on to the cookie sheet or plate.

8.

Put the piece of paper in the strainer and press it down to
cover the holes. Pour the water over the paper and strainer
into the bowl an observe how quickly it flows into the bowl.

9.

Wait two minutes then empty the water back into the
measuring cup and measure how much water is left. Enter
your results here.
Water remaining: _____________

10. In this experiment the strainer represented gravel, the washcloth represented sand and the paper
represented clay. Based on your results, which substrate prevents water form easily draining
through it?
a. Gravel
b. Sand
c. Clay
11. Impermeable means water cannot easily drain through the substrate. Permeable means that water
can drain through the substrate. For example, raincoats are impermeable, and t-shirts are
permeable. Based on your experiment and information in this lesson, circle the substrate that is
impermeable.
a. gravel

b. sand

c. clay
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The pictures below were taken after draining through three different substrates—gravel, sand
and clay. Think about your experiment and match the amounts of water with the substrate it
drained through. Which layer is impermeable and doesn’t let water through?

Sand

Gravel

Clay

13. For us to understand groundwater and access it for our needs such as drinking
and farming, we need to know where to find the water. That means we also
need to understand the types of soil beneath us.
A hydrologist is someone who studies water. To understand groundwater, and
map what the Earth looks like beneath the ground, hydrologists drill samples out
of the earth, and saves these boreholes or wells in a special container.
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14. Below is a borehole or well log. Divide the borehole into 12 equal sections by drawing
11 equally spaced lines. Draw or color in the layers using the key and the labels below.

1. fine sand
2. fine sand
3. medium sand
4. medium sand
5. medium sand
6. medium sand
7. medium sand
8. sandstone
9. clay
10. clay/gravel layer
11. gravel layer
12. gravel layer/granite

15. Label the layers as impermeable and permeable.
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16. Your borehole corresponds to number 12 in the illustration below. When you piece
together multiple boreholes or well logs you can get the groundwater picture! Compare
your well log to other numbers. When scientists share information, we all know more
about the world around—and below—us!
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17. Which layers are the impermeable layers? ____________________________________
18. We can access water for wells in the permeable layers. Generally we access water in
the water table, the top permeable layers of the ground where water pools. Note the
water table in the illustration and color in the water table.
19. Some communities rely on surface water—water from rivers, lakes and streams. Other
communities rely on well water or groundwater.
How do we use groundwater in our lives? Circle on all the ways we may use
groundwater in this image.
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Glossary
Aquifer: An underground bed of saturated soil or rock that yields significant quantities of water.
Bedrock: The solid rock layer that lies below the soil.
Geologic cross section: A vertical slice or core through soil, rock or other geological
feature from which information can be obtained about the composition and age of the strata.
Groundwater: Water found in spaces between soil particles underground (located in the zone of
saturation).
Hydrologist: A professional engaged in the study of the Earth’s water.
Impermeable: (1)A layer of material (e.g., clay) in an aquifer through which water does not pass (2)
A man-made surface through which water cannot pass—such as asphalt or concrete streets and
parking lots, roofs, etc.
Permeable: Capable of transmitting water (e.g., porous rock, sediment, or soil).
Saturated: An object, such as soil, that is completely wet such that it can hold no more water.
Substrate: A layer of material beneath the surface soil.
Watershed: The land area from which surface runoff drains into a stream channel, lake, reservoir or
other body of water; also called a drainage basin.
Water table: The water table is the area where the ground is saturated, filling all spaces between
rocks and sediment.
Well log/Borehole: A record of the depth and type of rock material in a well.
Watershed: The land area from which surface runoff drains into a stream channel, lake, reservoir or
other body of water; also called a drainage basin.
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