FUNDAMENTALS OF SOIL SCIENCE

20. SOIL AND LAND USE: GROUNDWATER SYSTEMS
A. SUBSURFACE ZONES

· The zone of aeration, or the vadose zone, lies between the soil surface and the water table.

· The zone of saturation, or the phreatic zone, lies between the water table and bedrock.

· The capillary fringe and the water table, lie between the zone of aeration and the zone of saturation. The capillary fringe is an area that exists along the bottom edge of the zone of aeration where water is actually pulled upward into the small micropores against the force of gravity by capillary forces. The water table is the plane along the top of the zone of saturation where the water pressure equals the atmospheric pressure. Soil water potential is negative above the water table, zero at the water table and positive below the water table.

b. aquifers

Within the zone of saturation there exits aquifers. There is where groundwater that is useable actually occurs.
Aquifers is a water bearing soil, geologic or rock strata that can yield a significant amount of water. Aquifers can be a few yards thick or they can be several miles deep.

Specific yield is the amount of water that will drain freely from the aquifer.

c. aquicludes

The zone of saturation also contains aquicludes. An aquiclude is a water bearing soil or rock strata that does not contain, transmit or drain due to gravity significant amounts of water. They are basically impermeable. Materials that cause an aquiclude are those that have extremely low porosity, hydraulic conductivity or specific yield.

d. unconfined and confined aquifer systems

An unconfined aquifer, or surface aquifer, contains water that is in contact with the soil surface directly above through a network of connected pores. There is no aquiclude material between the surface and the ground water table.
In a confined aquifer, the water is separated from the atmosphere by an impermeable aquiclude layer. In a confines aquifer, the water is under pressure because of the aquiclude that confines.

Recharge zones are areas where water is able to infiltrate the soil surface and then percolate through the zone of aeration and into the zone of saturation quite easily.

e. use and discharge of groundwater from aquifers

Use and discharges of water from an aquifer occur through wells, springs and effluent streams.
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