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OCCURRENCE OF GROUNDWATER

i .
a semipervious aquitard, or semiconfining layer (see F ig. 2.13). P“mlf"
ing from a well in a leaky aquifer removes Wflter in two ways: thy
horizontal flow within the aquifer and by vertical flow through the

aquitard into the aquifer.

Idealized Aquifer. For mathematical calculations of the storage
and flow of groundwater, aquifers are frequently assumed to be
homogeneous and isotropic. A homogeneous aq uifer POSgeRs0s hYd}'O'
logic properties that are everywhere identical. An isotropic aqq:fer
is one with its properties independent of direction. Such 1deal§zed
aquifers do not exist; however, good quantitative approximations
can be obtained by these assumptions, particularly where average
aquifer conditions are employed on a large scale. Anisotropic aqui-
fers, which possess directional characteristics, are discussed in
Chapter 3.

Storage Coefficient

Water recharged to, or discharged from, an aquifer represents a
change in the storage volume within the aquifer. For unconfined
aquifers this is simply expressed by the product of the volume
of aquifer lying between the water table at the beginning and at the
end of a period of time and the average specific yield of the forma-
tion. In confined aquifers, however, assuming the aquifer remains
saturated, changes in pressure produce only small changes in storage
volume. Thus, the hydrostatic pressure within an aquifer partially
supports the weight of the overburden while the solid structure of
the aquifer provides the remaining support. When the hydrostatic
pressure is reduced, such as by pumping water from a well penetrat-
ing the aquifer, the aquifer load increases. A compression of the
aquifer results that forces some water from it. In addition, lowering
of the pressure causes a small expansion and subsequent release of
water. The water-yielding capacity of an aquifer can be expressed in
terms of its storage coefficient.

A storage coefﬁcient (Ol‘ storativity) is defined as the volume of
water that an aquifer releases from or takes into storage per unit
surface area of aquifer per unit change in the component of head
normal to that surface. For a vertical column of unit area extending
L gnﬁn_,&d gq-_uifer. as in Fig. 2.14q, the storage coefficient S

‘volume ¢ released from the aquifer when the
unit distance. The coefficient is a
ne of water per volume of
1l in the range 0.00005 <
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Fig. 2.14 Illustrative sketches for defining storage coefficient of
(a) confined and (b) unconfined aquifers.

S < 0.005, indicating that large pressure changes over extensive
areas are required to produce substantial water yields. Storage coef-
ficients can best be determined from pumping tests of wells (Chap-
ter 4) or from groundwater fluctuations in response to atmospheric
pressure or ocean tide variations (see Chapter 6).

The fact that S normally varies directly with aquifer thickness
enables the rule-of-thumb relationship24

S =3 X 10-%p (2.10)

where b is the saturated aquifer thickness in meters to be applied for
estimating purposes.

The storage coefficient for an unconfined aquifer corresponds 10
its specific yield, as shown in Fig. 2.14b.





