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INTROD

This report reviews the history of, and makes some predic-
tions on the effect of, the use of water from the principal
artesian aquifer in coastal Georgia. The report is compiled
from published and unpublished data of the U. S. Geological
intended to be an aid to administrators,
and users of water from the aquifer in coastal

Survey and is
planners,
Georgia.
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GEOLOGIC SECTION

The principal artesian aquifer is limestone of middle
Eocene to Oligocene age. The aquifer, or water-bearing rock,
transmits large quantities of water through solution openings
in the limestone. The aquifer is more than 500 feet thick in
coastal Georgia and lies from 150 to 600 feet below land sur-
face. The ability of the aquifer to transmit water correlates
roughly with the thickness. The overburden of confining
sediments, clay, silt, and marl of Miocene age, and the higher
hydrostatlc head in the recharge area along the Fall Line,
give the water in the aquifer its artesian pressure. The aqulfer

is generally divided into two water-bearing zones. The upper
water-bearing zone includes the Oligocene Series and the
upper part of the Ocala Limestone. The lower water-bearing
zone is comprised of the basal part of the Ocala Limestone
and the Avon Park Limestone. A confining unit, 100 to 150
feet thick, separates the two zones. Most wells drilled to the
aquifer in coastal Georgia tap only the upper water-bearing
zone; only the large industries and municipalities have wells
open to both zones.
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_ Water from the principal artesian aquifer in coastal Georgia shown in the above table as well as a theoretical one (Mean)
: . is gener_ally hard to very hard, somewhat alka[tr]e, of the cal- showing average concentrations from 23 analyses.
{ i e ( { e cium bicarbonate type and has moderately high dissolved
n 5 . g . 5 . )
! J i i g J ¥ Fer solids. The water is generally not treated except for aeration Heavy ground-water pumpage from the aquifer in Savannah
~—- a - e and chlorination when it is used for municipal supply, or if and Brunswick has created potential for salt-water encroach-
| /J | i very high quality water is needed for certain industrial use. ment problems in those two areas. In the Savannah area, sea
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CONFIGURATION OF THE TOP OF THE PRINCIPAL

ARTESIAN AQUIFER

The quality of the aquifer water varies in the coastal area
as shown by the map of specific conductance, at left. Some
representative analyses of water from the aquifer are also

AREAL DISTRIBUTION OF SPECIFIC CONDUCTANCE OF

WATER FROM THE PRINCIPAL ARTESIAN AQUIFER

water enters the aquifer from the sounds of South Carolina
where overburden is thin or lacking. It then moves down the
hydraulic gradient toward the cone of depression caused
by the pumpage at Savannah.

TRENDS IN GROUND-WATER WITHDRAWAL AND WATER-LEVEL DECLINE
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In the 1800's when the first wells were drilled into the

surface, are also shown on each map foir the year indicated.

principal artesian aquifer, the water had the potential to
rise from 30 to 70 feet above sea level in coastal Georgia
and would flow in most of that area, as indicated by the 1800
map above (Warren, 1944). Maps for the years selected have
contours that show the height to which water would have
risen above sea level in a tightly cased well tapping the
aquifer. Major pumping sites, with the amount pumped and
areas where artesian flow could have been obtained at land

As the aquifer was developed more imtensively and larger
quantities of water were pumped, the water level declined
and the area where artesian flow could be obtained decreased.

In contrast to these maps showing the: areal distribution of
water |level at a given time, hydrographs show changes in
water level in a given well with time. Hydrographs for wells
near Savannah, Riceboro, and Brunswicle show the declining

water level caused by pumpage. Although flow at land sur-
face has declined and in large areas ceased, the amount of
water available from the aquifer is very large. Pumping from
depths dictated by the water level is necessary where there
is no artesian flow, but obtaining an abundant supply of
ground water from the aquifer is no problem in coastal
Georgia.

ARTESIAN WATER LEVEL, AREA OF ARTESIAN FLOW, AND MAJOR PUMPAGE FROM THE PRINCIPAL ARTESIAN AQUIFER, 1880, 1942, 1960, AND 1971.
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CHLORIDE CONCENTRATION, IN MILLIGRAMS

GROUND-WATER CONTAMINATION
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CHLORIDE CONCENTRATION IN WATER FROM THE PRINCIPAL ARTESIAN AQUIFER, BRUNSWICK, GA.

In Brunswick, pumpage of more than 100 million gallons
per day has reduced the head in the principal artesian aquifer
enough so that trapped brackish water underlying the fresh
water is infiltrating into the fresh-water zones. The brackish
water lies in a zone from 1,050 to 1,300 feet below land
surface, The water would probably not have invaded the
fresh-water zone had there not been a pressure imbalance
caused by the large withdrawal from the aquifer. Brackish
water is moving upward at two known locations in Bruns-

wick. The water then moves down the hydraulic gradient
toward the cone of depression caused by large industrial
pumpage. The movement of brackish water can be detected
by field dletermination of the chloride ion in water samples
from wells developed in the principal artesian aquifer. The
chloride cioncentration is related to other constituents in the
water and,, is thus an indication of the “’brackishness’ of the
water. Thhe map above shows chloride concentrations in
milligrams: per liter (mg/1) in water from the aquifer in the

Brunswick area for April 1972. Chloride graphs for four wells
are also included to show the degradation in water quality in
Brunswick. With a maximum of 250 mg/1 chloride for human
consumption, as recommended by the U. S. Public Health
Service (1962), a substantial percent of the Brunswick area
is underlain by ground water too contaminated for man’s use
for drinking water.

GROUND-WATER MODELING

By use of digital modeling in a computer, it is possible to
predict future responses of the principal artesian aquifer.
This is presently being done in an attempt to solve Bruns-
wick’s ground-water contamination problem. Historic geolo-
gic, hydrologic, and chemical data are put into a computer
and maps showing predicted model results are compared with
those drawn from actual field data. Initially model results are
computed for past years, and adjustments made until dis-
crepancies are minimized. When the predicted results of
known conditions compare closely with the actual results,
presumably accurate predictions of future conditions can
then be made. By this method, further encroachment of
brackish ground water in the Brunswick area has been pre-

dicted forr the years 1975 and 1980. Variables, such as
protective: pumping via an interceptor well or wells, were
added into the model and predictions made on the effect on
the aquiferr. A hypothetical 4,500 gallons per minute inter-
ceptor weell was added into the model and the results
computed for 1975 and 1980. These predictions show a
marked deecrease in the spread of contaminated water near
the center of pumpage; however, the results are only pre-
dictions amd are only as reliable as the data used in construc-
ting and verifying the model.

Digital imodeling is becoming ¢he of the most promising
aids in wa'ter management. The success of the model for the

principal artesian aquifer in the Brunswick area has opened a
new field in understanding the hydrology of ground water in
coastal Georgia. Because changes in the quantity and quality
of the aquifer water can be predicted, steps can be taken to
safeguard the aquifer for the future. As the evidence shows,
definite undesirable effects result when water is withdrawn
from the aquifer. Some are unavoidable, but many may be
lessened or even eliminated through the use of model pre-
dictions and prudent management of the aquifer system. As
more data and digital-model knowledge become available
the aquifer may be managed so that it may be used to its
optimum capability without endangering it and making it
unusable to those who depend upon it.

SUMMARY

The abundance of ground water of good quality in coastal
Georgia has attracted industry in this area and will probably
attract more in the future. As new industries come to the area
and as the population increases, more ground water will be
withdrawn from the principal artesian aquifer, thereby
lowering the water level. Because of the vast quantity of
ground water available, the decline in water level resulting
from any increase in pumpage should not pose a hardship for
water users except for the necessity of installing pumps in
areas where artesian flow is no longer sufficient, and the
lowering of pump intakes in those wells affected by the
water-level decline. However, water-quality problems such as
those encountered in Brunswick and Savannah may arise as
pressure in the fresh-water part of the aquifer declines as the
result of increased pumpage which may cause water of
undesirable quality to invade the fresh-water zones. A
thorough study of the probable effects of any major increase
in pumping should probably be conducted prior to that
development.
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