GLY 102 – Global Environmental Science part 2

Handout for Lecture 14
Surface water is water found over the land surface in streams, ponds, marshes, lakes or other fresh (not salty) sources. Ground water is water occurring in the zone of saturation in an aquifer. Other than the location, one of the primary differences between surface and ground water is that ground water moves much slower than surface water. This is because ground water experiences far more friction as it moves through the pores in the ground than surface water experiences as it flows over the earth's surface. Surface water is much more easily contaminated than ground water. Filtration through the soil helps clean ground water.

A portion of the precipitation (rain, hail, snow) that lands on the ground will enter the soil. This process is called infiltration. Because of gravity, the filling or saturation of spaces between soil particles, and the pressure of the overlying water, water may continue to move down through the soil layer. As water moves past the root zone, the movement is referred to as percolation. Layers of soil and rock that are saturated with water are called aquifers. Aquifers are able to transport water and supply water to wells, rivers, springs and marshes. A ground surface area

that provides a water entry port for a confined aquifer is called a recharge zone. 

Artesian water is a phrase found on many bottled water containers and other refreshment products. Artesian water comes from an artesian water source - a confined aquifer in which the water is under enough pressure that, when tapped by a well, the underground water rises above the level of the aquifer surface. In some cases, the water in the aquifer is under sufficient pressure to push the water right up and over the ground surface. Such wells are called flowing artesian wells.

TYPES OF AQUIFERS

An aquifer is a geologic unit that can store (i.e. is porous) and transmit (i.e. is permeable) water. Rock units that are known to be good aquifers include unconsolidated sands and gravels, sandstones, limestones and dolomites, fractured plutonic and metamorphic rocks. 

An aquitard is a geologic unit that may or may not store water, but can not transmit it (i.e. is low permeability).  

Unconfined aquifers are those that are typically close to the surface where groundwater is unhindered by impermeable material. Unconfined aquifer recharge - or replenishment of water - occurs from the downward seepage through the unsaturated zone, through the lateral groundwater flow, or from the upward seepage from underlying bedrock.

A confined or artesian aquifer is one that is bounded above and below by an impermeable layer or confining layer. Clays and silts (mudstone or siltstone) are typically classified as confining layers. Confined aquifer recharge can occur by a very slow downward leakage through a fractured confining layer or in recharge area where the aquifer crops out (meets the ground surface). 

A unique situation occurs when a confining unit (such as clay) is found within the unsaturated zone and water is trapped on this forming a saturated zone above the main water table. This is termed a perched aquifer.

Land Subsidence
The lowering of the natural land surface in response to consolidation of soils during groundwater extraction.

Ground water mining         
The condition of a groundwater basin in which the amount of water withdrawn by pumping exceeds the amount of water that recharges the basin over a period of years during which water supply conditions are about average.

Recharge

Water entering the empty space within an aquifer system..
