Groundwater
OBJECTIVES:

8. Describe the groundwater system in terms of storage and movement.

9. Explain what an aquifer is.

10. Analyze how groundwater dissolves and deposits rocks and minerals.

11. Describe how caves form in terms of erosion and deposition.

12. Describe the different types of springs.

13. Explain how wells are used to collect water from aquifers.

14. Discuss threats and solutions to our water supply.
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Movement and Storage of Groundwater

Freshwater is one of Earth’s most abundant and important renewable resources.  90% is trapped in polar ice caps and glaciers while most of the remaining freshwater is groundwater.  All the rivers, streams, and lakes on Earth represent only a small fraction of Earth’s liquid freshwater.

The ultimate source of all water on land is the oceans.  Water enters the water cycle and moves around to new locations.  Precipitation is deposited on the Earth, the water becomes runoff, and then it returns to the ocean by streams or becomes groundwater.  Over time, groundwater will return to Earth’s surface and eventually make it back to the ocean where the cycle can start all over again.  But before it returns to the ocean, it must move through the ground.

The zone of saturation is the area where all of the pores in the rock are filled with water.  The water table is the upper surface of the zone of saturation.  Water table depth varies, depending on location and weather conditions.  In areas with surface water like wetlands or streams, the water table is close to the Earth’s surface.  In dry areas, or areas with hilltops, the water table can be much lower.  In wet seasons, the water table is higher than it is in dry seasons.  

Groundwater flows downhill in the direction of the slope of the water table.  Groundwater flow also depends on how easily it can pass through the ground, or what the permeability of the ground is.  An aquifer is a layer of permeable rock that transmits water freely.

Groundwater Erosion and Deposition

Most groundwater contains some acid, in most cases carbonic acid.  Carbonic acid forms when carbon dioxide dissolves in water and combines with water molecules.  Acidic groundwater attacks carbonate rocks, especially limestone, which is made mostly of calcium carbonate, which dissolves in any type of acid.  As the limestone breaks down, the calcium is released and it dissolves in the water, which transports it to a new location.  The calcium is then deposited and a new structure, such as a cave, may form.  

A natural underground opening with a connection to Earth’s surface is called a cave.  Caves come in all shapes and sizes, some have hanging structures, and some even have water running through them.  Practically all caves of significant size are formed when groundwater dissolves limestone, in the zone of saturation, just below the water table.  Caves are formed when acidic water moves into the cracks of limestone rock, dissolving it, and enlarging the cracks.  Depressions formed when the roof of a cave collapses is called a sinkhole.  This happens when underground rock is dissolved near the surface.  

Not only does groundwater dissolve rocks and minerals, but it also deposits them.  Dripstone formations decorate many caves above the water table.  Stalactites are formed when water, containing calcium, is dripped from the roof of a cave.  The water evaporates, leaving behind the calcium hanging on the roof, which builds up over time.  Stalagmites are formed on the floor of the cave.  As the water drops splash downward, they gradually build mound-shaped dripstone deposits.  Over time the stalactites and stalagmites may grow together to form dripstone columns.  

Groundwater Systems

Springs are formed when the water table meets the Earth’s surface and is exposed.  The three types of springs are cold springs, hot springs (heated by molten material), and geysers. Geysers occur when groundwater is heated to very high temperatures, causing it to expand underground.  This builds up pressure, which must be released, so some water comes out of the ground.  The water left behind boils quickly and produces steam.  This steams shoots out of the opening quickly, forcing the remaining water out with it.  

Wells are holes dug or drilled deep into the ground to reach a reservoir of groundwater.  To produce water, a well must tap into an aquifer below the water table level.  An artesian well is a well in which water under pressure rises to the surface.  This water is found in a sloping aquifer, located between 2 impermeable layers.  The water enters the aquifer at the higher part of the slope and puts pressure on the lower part of the slope.

What are some problems with our fresh water supply?

What are common sources of groundwater pollution?

What can we do to protect our most precious natural resource of fresh water?
