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Objectives: 

· Define groundwater, surface water and aquifers

· Build two types of model aquifers and measure the rate that pollution flows through the aquifers.
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Illustrate how pollution can get into groundwater and how pumping can cause a decline in the water table
Supplies: karst limestone sample, gravel, sand, food coloring = pollution, coffee filters, inverted water bottles with tops cut off, poster illustrating a sink hole. 
Edible Aquifer - blue or red food coloring, lime sorbet, clear soda pop, small gummy bears, variety of colored cake decoration sprinkles and sugars, drinking straws, clear plastic cups, spoons, straws.

Activities:
INTRODUCTION

1. Define groundwater and aquifers. Identify their role in the water system and in filtering non point source pollution.

2. Pass out Aquifer Pollution Search poster and have students identify sources of pollution in the drawing. 

STRUCTURE OF AN AQUIFER

1. Austin’s Edwards Aquifer is made of limestone. Pass out the two samples of limestone. How are the two samples similar? (both are limestone: chalk like). How are the samples different? (one is a karst piece of limestone; the karst limestone has many pores that were made from water dissolving the rock). 

2. Complete the experiment on the back of the Aquifer Pollution Search poster.

3. Using the chalk provided have youth create sidewalk art illustrating the layers of an aquifer. 

EDIBLE AQUIFER (edible supplies not provided; cups and straws provided)

a. fill a clear plastic cup 1/3 full with gummy bears, chocolate chips, or crushed ice (represents gravels and soils).

b. Add enough soda to just cover the candy (represent clean water).

c. Add a layer of ice cream to serve as a "confining layer" over the water-filled aquifer.

d. Add more crushed ice on top of the "confining layer” (represents the porous layer).

e. Sprinkle colored sugars and sprinkles over the top (represent soils and contaminants). 

f. Add the food coloring to the soda. The food coloring represents contamination. Watch what happens when it is poured on the top of the "aquifer." Point out that the same thing happens when contaminants are spilled on the earth's surface.

g. Using a drinking straw, drill a well into the center of your aquifer. 

h. Slowly begin to pump the well by sucking on the straw. Watch the decline in the water table.

i. Notice how the contaminants can get sucked into the well area and end up in the groundwater by leaking through the confining layer.

j. Now recharge your aquifer by adding more soda which represents a rain shower. 

Background
Most everyone has washed family cars, seen litter on the sidewalk, or walked a dog. In urban settings, car wash detergent, litter, animal waste, paint, and oil all wash into the street and down storm drains. Solutions to these urban storm water pollution problems require participation by everyone. Homeowners can help by carefully following directions when applying pesticides and fertilizers, using biodegradable products whenever possible, cleaning up pet waste, not disposing of household wastes in the street and fixing oil leaks in vehicles. 

Along with non point source pollution, land use changes can have significant impact on a region’s water resources. Investigating what happens to these materials after they enter the drainage systems is vital to understanding what happens to our water supplies and aquatic wildlife and plants. 

Streams, lakes, and other bodies of water collect water drained from the surrounding land area, called a watershed or drainage basin. After periods of precipitation or during snowmelt, surface water can flow directly into the watershed or can be captured by the soil and vegetation, and stored in ground water and in plants, and slowly released into the collection system. In developed watersheds like Austin it is estimated that 43% of precipitation becomes surface runoff and 32% is absorbed into groundwater. The Edwards Aquifer is Austin’s major supply of groundwater; however, our water supply and major watershed is the Colorado River.

(Aquifer background info below provided by City of Austin Watershed Protection Department)

Aquifers are underground earth layers that store groundwater. The most common aquifers are made up of sand, gravel, or limestone. The Edwards Aquifer in Austin is formed from layers of limestone. Some layers for the limestone are easily dissolved by water, creating holes, channels, and caves. This can create a type of land surface called karst. A karst area has many sinkholes, caves, and underground channels that can store a lot of water. The limestone that forms a karst area is very porous and appears ‘honeycombed’. Karst aquifers are especially susceptible to pollution because the openings on the surface (sinkholes, cave openings, cracks, and fractures) can be direct conduits to the aquifer, allowing water to flow into the aquifer without any filtration through the soil. 

The geology of an aquifer:

Aquifer - an underground formation that is capable of storing and transmitting water. 

Ground water - one of Earth’s most valuable natural resources that describe the water stored in the pores, cracks, and openings of subsurface rock material. 

Recharge Area – where water enters the ground water system typically identified with caves, sinkholes, cracks, and fractures in/on the land. 

Water Table – the top of an unconfined aquifer indicates the level below which soil and rock are saturated with water.

Confined Aquifer – an aquifer that is bounded above and below by nonpermeable layers that transmit water significantly more slowly than the aquifer. The water level in a well that taps a confined aquifer will rise above the top of the aquifer because the confined aquifer is under pressure. A confined aquifer is also called an artesian aquifer. 

Unconfined Aquifer – an aquifer where the upper boundary is the top of the water table.

Permeable Layer – the portion of an aquifer that contains porous rock materials that allow water to penetrate freely. 

Impermeable Layer – Portion of an aquifer that contains rock materials that do not allow water to penetrate; often forms the base of unconfined aquifers and the boundaries for confined aquifers.

Zone of Saturation – the part of a water-bearing formation in which all spaces (between soil particles and in rock structures) are filled with water. 

Zone of Aeration – a portion of an unconfined aquifer above the water table where the porous spaces, composed of soil particles and rock formations, are filled with air. 
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