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Fig. 2. Graph showing distribution of wells by depth on the western Highland Rim, Fig. 3. 1denlized cross sections showing culmination-type and leakage-type springs.
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movement of ground water is also fairly _510“’ which
results in small seasonal water-level fluctuations. More-
over, the subsoil is commonly thickest on the uplands,
and large quantities of water stored in the subsoil are
available to wells during the dry summer and fall
months. As the population of the western Rim is con-
centrated mainly on the uplands, most of the future in-
crease in ground-water use is expected to be in these
areas. .

Probably the best potential areas for large-capacity
wells are the broad flood plains bordering some of the
major streams in the western Rim. The reason for this
is that all ground-water movement is toward the stream
valleys, and a considerable portion of the ground water
eventually flows beneath the flood plains of the major
streams. Drawbacks to the future development of
ground-water supplies in the flood-plain areas are the
threat of periodic flooding and the availability of large,
nearby sources of surface water.

Another factor that probably determines aquifer pro-
ductivity is local structure. Because bedding planes play
a major role in solution-cavity development, movement
of ground water is from the structural highs to the
structural lows; the largest amounts of ground water
flow through the structural lows; and this water is
available to wells. Good correlations have been found
between structure and ground-water productivity near
Lawrenceburg (Fig. 1) and in northern Alabama, es-
pecially near Huntsville (LaMoreaux and Powell, 1961,
p. 371).

SPRINGS

An excellent indicator of aquifer productivity (and
one that is usually overlooked) in any particular area
is the amount of water discharged from nearby springs.
Some springs represent the culmination of a solution-
cavity system (Fig. 3), and wells drilled into this
system above the spring obviously would yield some-
what less water than the spring. Other springs, how-
ever, apparently represent a point of leakage on an ex-
tensive cavity system (Fig. 3); a few wells drilled into
this system may yield more water than the spring.
Springs of the leakage type, examples of which probably
are Fielder Spring near Dickson (Fig. 1) and Hope
Spring at Lawrenceburg, commonly are found on
broad, fairly flat areas. Springs of the culmination
type normally are found on steep hillsides, at or near
geologic contacts,

The variability of the rate at which water is dis-
charged by springs is also an indication of aquifer
productivity. Springs with a small variability indicate
that the aquifer has an extensive cavity system and a
large capacity for water storage. Springs with a large
variability indicate a small capacity for water storage.
If an aquifer has little capacity for storage, wells may
fail during the dry summer and fall months. Ap ex-
ample of a spring with a small variability is Fielder
Spring near Dickson. The discharge from this spring

fluctuated between 680 and 1400 gpm from 1961
through 1963. Alley Spring near Clifton (Fig. 1) is a
culmination-type spring and is much more variable; the
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discharge fluctuated betweer} 45 ar'ld 32.00 gpm in 1963,

The lack of largg capacity springs in any Particyly,
area is not necessarily an mdlcat_wn that large QUantiie
of water cannot be deve}opec} in tha? area. .H°WGVer
the presence of large springs 1s a positive indicatiop 0%
the presence of large quantities of ground water,

Two hundred eleven springs ha\{e been inyentoried in
the report area on the western Highland Rim, Thirty.
six percent of the springs yield more than 50 gpp, s
21 percent yield more than 200 gpm. Four percons
yield more than 1000 gpm.

CONCLUSIONS AND SUMMARY

Ground water in amounts adequate for domestic use
can be found nearly everywhere on the western High-
Jand Rim as evidenced by the results of random driljiy
of wells. Larger amounts of water can be obtained by,
are fairly rare. Probably only 2 percent of the weyy
would yield more than 40 gpm as a result of random
drilling. The yields of springs on the Rim indicate,
however, that large amounts of water can be obtained jp
favorable areas by means of selective test drilling, WeJ|
production of more than 50 gpm should be possible i
many areas, and well production of as much as 100
gpm should be possible in a few areas.

The factors that determine ground-water availability
are:

(1) Thickness of the subsoil—this factor has a direct
relationship with the amount of water, s‘ored in
the subsoil, that is available for pumping during
extended periods without rainfall. Such periods
usually occur in the summer and fall,

(2) Type of bedrock—whether the rock is soluble or
insoluble. If the bedrock is insoluble, most
ground water will be found in the subsoil.

(3) Depth below land surface—very little potable
water is found below a depth of 300 feet.

(4) Topography—broad uplands and wide stream
valleys are the most productive areas for ground
water.

(5) Structure—generally more water is found in
structural lows than in structural highs.

These factors plus the yield, type, and variability of
nearby springs can be used to select sites and determine
depths for the test drilling of large-capacity wells.
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