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CHAPTER 2: GROUNDWATER DRAWDOWN

The abstraction of water from a borehole causes changes in the water table in the vicinity of
the point of abstraction. This effect is also called drawdown. Factors such as rate of
abstraction and varying geological properties cause variations in drawdown. To understand
the groundwater drawdown process, it is necessary to have a basic knowledge of groundwater
principles and terminology. This chapter describes groundwater principles and definitions
and gives a theoretical layout of the drawdown process and how to estimate drawdown for

abstracting boreholes.

2.1 GROUNDWATER

By definition, groundwater is “...water that exists in the pore spaces and fractures in rock and
sediment beneath the Earth's surface” (Nelson 2003). It originates as precipitation, and then
moves through the soil into the groundwater system, from where it eventually makes its way
back to surface streams, lakes, or oceans. Rain that falls on the surface of the Earth seeps
down through the soil and into the zone of aeration, undersaturated zone or vadose zone
where most of the pore spaces are filled with air. The zone where all the pores and fractures
are filled with water is called the saturated zone, as seen in Figure 2.1. The top of the
saturated zone is called the water table. The volume of water available depends on the type of
soil and rock below the Earth’s surface (PADEP 2004). The water table fluctuates in height
depending on the topography and climatic conditions such as rainfall and recharge and is

usually restricted to depths of 750m and less.

Groundwater makes up only 1% of the Earth’s water resources. Economically, groundwater
is much cheaper than surface water because it is available at the point of demand at relatively
little cost (Thornton, Davison & Lerner 2002). A large portion of the world’s drinking and
irrigation water is derived from groundwater resources, which causes tremendous pressure in
terms of managing the available resource and protecting its quality for continued use. Table
2.1 shows global percentages of the contribution of groundwater to drinking water. In South
Africa, it is estimated that groundwater contributes approximately 25% of domestic water use
(Kasrils 2000).
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