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In the Albany area, water levels in the Clayton
aquifer are primarily affected by changes in local
pumping. During 1980, mean daily water levels in the
Clayton aquifer at wells 12L20, 13L2, and 12M2 near
the center of pumping at Albany showed annual fluctu-
ations of 40.2, 29,6, and 29.3 ft, respectively (fig.
13). A comparison of mean daily water levels in these
wells with the estimated average daily pumpage from
the Clayton aquifer by the city of Albany indicates
that the fluctuations correspond to seasonal vari-
ations in pumping at Albany.
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WATER-LEVEL FLUCTUATIONS
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downstream from the dam, ground water that normally
discharged into tlhe river backed up into the aquifer
causing the water level in the well to rise.
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Water—level fluctuations in the Clayton aquifer
are related to seasonal changes in precipitation,
evapotranspiration, and rates of pumping. Observed
annual fluctuations in mean daily water levels during
1980 ranged from 11.2 ft at well 5Ll in Clay County to
40.2 £t at well 12L20 in Dougherty County.
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Mean daily water levels in well 11L2, in western
Dougherty County, fluctuated 39.1 ft during 1980 (fig.
14), This fluctuation was primarily in response to
seasonal irrigation pumping. Records indicate that 120 | i | 1 ! i I { 1 ! i
from 1974 to 1977, mean wmonthly water levels in this VAW, FES. MAR. APR. MAY  JUNE  JULY  AUG.  SEPT. OCT, ROV, OEC.
well fluctuated an average of about 2.3 ft annually
(fig. 23), mainly because of seasonal changes in
regional pumping. The annual water-level fluctuations
were 12.5 ft in 1977 and 29 ft in 198l. The increased
fluctuations in those years correspond to seasonal in~
creases in irrigation pumping.
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Figure 14.—Mean daily water levels in the Clayton
aquifer at well 11L2, wesiern Dougherty
County, 1980.

Figure 12.—Mean daily water levels in the Cilayton
aquifer at well 5L1 at Fort Gaines, Cilay County,
and average daily stream discharge at gaging
station 02343801 near Hilton, Early County, 1980.
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Figure 11.—Mean daily water levels in the Clayton
aquifer at well 7N1 at Cuthbert, Randolph
County, 1980,
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In the vicinity of Fort Gaines, water levels in
the Clayton aguifer are affected by changing reservoir
stages and Chattahoochee River stages caused by opera-—
tion of the Walter F. George Lock and Dam. South of
the Walter F. George Reservoir, the water level in
well 5L1 at Fort Gaines rose 10.7 ft from January 6 to
March 31, 1980, corresponding to a rise in river stage
produced by increased discharge from the lock and dam
(fig. 12). A comparison of 1980 mean daily water
levels at well 5L1 and the average daily stream dis-

EXPLANATION

PUMPAGE. IN MILLION GALLONMNS
PER DAY

CUTHBERT AREA

Water levels in the Clayton aquifer in the Cuth-
bert area are affected primarily by seasonal changes
in local and regional pumping and precipitation (fig.
11). During 1981, water levels in observation well
7Nl near the outcrop area .in Cuthbert fluctuated 13.3
ft between the highest recorded water level in March
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¥ Figure 17.—Potentiometric surface of the Clayton aquifer, March 1981.
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Figure 15.—Inferred predevelopment potentiometric surface of the Clayton aquifer.

POTENTIOMETRIC SURFACE

The potentiometric surface of an aquifer is an
imaginary surface representing the altitude to which
water would rise in tightly cased wells that penetrate
the aquifer (Lohman, 1972, p. 8). Potentiometric
levels are highest in areas of recharge and lowest in
areas of discharge; thus, ground water moves from
areas of recharge toward areas of discharge. In some
areas, pumping can lower the potentiometric surface
and form a cone of depression.

The potentiometric surface of the Clayton aquifer
(figs. 15-17) was based on control-well data and,
within and near the outcrop area, on the observed

sensitivity of potentiometric altitudes to rivers and
streams. The small triangles at streams on figures 15
to 17 represent areas where the altitude of the stream
surface is considered to be nearly colincident with the
altitude of the potentiometric surface. Although
there are no data to indicate the extent of water-
level fluctuations in the outcrop area, annual water-—
level fluctuations probably range from about 5 to 20
ft depending on the location and amount of precipita—
tion. TFor example, the water level in well 7Nl (fig.
26), about 3 mi south of the outcrop area at Cuthbert,
Randolph County, showed average annual water—level
fluctuations ranging from less than 5 ft to about 20
ft during 1965-81. In addition, the volume of water
punped from the Clayton aquifer in the outcrop area is
small because withdrawals are mainly for domestic use.

Figure 16.~Estimated potentiometrié surface of the Clayiton aguifer, 1954,

Consequently, water—-level fluctuations in the outcrop
area from pumping and natural fluctuations are prob-
ably too small to alter the configuration of the
potentiometric surface at the contour interval used in
figures 15-17.

PREDEVELOPMENT SURFACE

The predevelopment potentiometric surface of an
aquifer represents the natural condition of the aqui-
fer before man—induced stresses, such as pumping, Were
applied. The inferred predevelopment potentiometric
surface of the Clayton aquifer, based on data col-
lected between 1891 and 1924, is shown in figure 15.

Predevelopment flow directions within the Clayton
aquifer generally were from the outcrop area southward
and toward major rivers and streams. Two major dis-
charge areas—-the Chattahoochee River to the west, and
the Flint River to the east--were drains in the
ground-water flow system. This mnaturally occurring
discharge is indicated by potentiometric contours that
bend upstream in an inverted "V" pattern, showing that
the hydraulic gradient is toward the stream. Poten-—
tiometric contours also indicate that two major
ground—-water divides were present—~-one to the south-
west between the Chattahoochee and Flint Rivers, and a
second to the southeast between the Flint and Ocmulgee
Rivers—-—that generally correspond to interstreanm
drainage divides. In the outcrop area, these inter~—
stream areas were sites of major aquifer recharge.

water levels in the Clayton aquifer underwent 1little
or no change during this period. The potentiometric
surface shown in figure 16 is considered to be most
representative of 1954, because data for the areas of
greatest stress were collected during 1953-55. Where
data were available for multiple time periods, the
data for the year closest to 1954 were used.

In Dougherty, Terrell, Clay, Sumter, and Calhoun
Counties, ground-water withdrawals caused water—level
declines and altered the configuration of the pre-
development potentiometric surface. By 1954, a cone
of depression had developed in Albany, Dougherty
County, and the principal direction of ground-water
flow was toward the center of pumping. Water-level
data from old city well 3 at Americus, Sumter County,
indicate that a cone of depression existed there as
early as 1942, Because data for this well are lacking
for the period 1953-55, the cone of depression is not
shown in figure 16. :

Albaany to expand northwestward. The principal direc~
tion of ground-water flow in parts of Dougherty,
Terrell, Lee, Randolph, and Calhoun Counties was
toward the area of greatest withdrawal, which was in
the Albany area (Hicks and others, 1981, p. 25).

In the Fort Gaines area, the water level in the
Clayton aquifer was affected by construction of the
Walter F. George Lock and Dam and the subsequent
filling of the reservoir. During 1957-61, pumping of
3 to 12.6 Mgal/d to dewater the counstruction site
lowered the water level as much as 80 ft. Upon cessa-
tion of pumping, the water level made a full recovery
(Stewart, 1973). Filling the reservoir in 1963 caused
the water level in the aquifer to rise, both upstream
and downstream from the dam. This rise in water level
shifted the 150-ft water~level contour at Fort Gaines
on the 1954 surface (fig. 16) southward to the posi-
tion shown on the 1981 surface (fig. 17).
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