Lab: Aquifer in a Cup

Background Information: Many communities obtain their drinking water from underground sources called aquifers. Water suppliers or utility officials drill wells through soil and rock into aquifers for the ground water contained therein to supply the public with drinking water. Home owners who cannot obtain their drinking water from a public water supply, will have their own private wells drilled on their property to tap this supply. Unfortunately, the ground water can become contaminated by harmful chemicals such as lawn care products and household cleaners that were used or disposed of improperly after use or any number of other pollutants. These chemicals can enter the soil and rock, polluting the aquifer and eventually the well. Such contamination can pose a significant threat to human health. The measures that must be taken by well owners and water plant operators to either protect or clean up contaminated aquifers are quite costly.  Aquifers can also be depleted if there is not enough rainfall or if the aquifer is overused.

Procedure: 

1. Pour about ¼ inch of sand into the cup.  If you look closely there is a ridge at the bottom of the cup—the sand should be filled to that ridge line.

2. Slowly put drops of water into the sand.  Do not let the dropper touch the sand.  Drop water in the sand until the sand looks saturated but NO water should be standing on top of the water. water into the sand, wetting it completely 

3. Take a piece of clay and flatten it like a pancake.  
4. Split the clay into two equal pieces.  Cover ½ of the sand with one piece of clay and put the other piece on your desk.  Press the clay tight to the side of the container.   The clay represents a confining layer that keeps water from passing through it.
5. Put a few drops of water on the clay—notice the water does not soak through the clay and remains on top of it.

6. Take the cup of rocks and form a layer over the sand and clay.  Make a hill on one side by stacking up stones. These layers represent some of the many layers contained in the earth's surface.
7. Slowly pour water into your aquifer—the cup until the water in the valley is even with your hill. You 
will see the water stored around the rocks. These rocks are porous, allowing storage of water within the pours and openings between them. You will also notice a “surface” supply of water (a small lake) has formed. You now have a view of both the ground and surface water supplies which can be used for drinking water purposes.
8. Put one small drop of food coloring as close to the side of the wall of the cup as you can.  Do not move the cup and watch closely what happens with the food coloring. Often old wells are used to dispose of farm chemicals, trash and used motor oils and other activities above their aquifer can end up in their drinking water. The color spreads not only through the rocks, but also to the surface water and into the sand at the bottom of your cup. This is one way pollution can spread throughout the aquifer over time.

9.  using the pump, obtain water from your aquifer.—raise your hand when you are ready for this step

Clean Up

1. Slowly pour any remaining water in your cup into the sink….Do not let any of the rocks fall out.  You can place your hand over the cup so that everything except for the water stays in the cup.

2. Take out the rocks and place them in the container marked “Rocks Here”

3. Take out the piece of clay, pat it dry with a papertowel and roll it into a ball with the other piece of clay that you didn’t use.  Put the clay back where it says, Clay here

4. Dump the sand into the bucket marked, Sand Here

5. Rinse out your cup and put it on the back table

