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CONVERSION FACTORS AND VERTICAL DATUM

Multiply by to obtain
Length

inch (in.) 2.540 centimeter

foot (ft) 0.3048 meter

mile (mi) 1.609 kilometer

Volumetric rate

gallon per minute 0.06308 liter per second
(gal/min)

million gallons per day 0.04381 cubic meters per second
(Mgal/d)

million gallons per day 4381 liters per second
(Mgal/d)

Sea Level:--In this report, "sea level" refers to the National Geodetic Vertical Datum of 1929--a geodetic datum
derived from a general adjustment of the first-order level nets of both the United States and Canada, formerly
called "Sea Level Datum of 1929."



GROUND-WATER CONDITIONS
IN GEORGIA, 1990

By
Barbara J. Milby, Charles N. Joiner,
Alan M. Cressler, and Christopher T. West

ABSTRACT

Ground-water conditions during 1990 and recent ground-water-level and -quality trends in Georgia
were evaluated using data from precipitation, ground-water-level, and ground-water-quality monitoring
networks. Data for 1990 include precipitation records from 10 National Weather Service stations, continuous
water-level records from 140 wells, periodic water-level measurements from an additional 1,227 wells, and
chloride analyses from 176 wells.

Annual mean ground-water levels in Georgia in 1990 ranged from about 11.4 feet lower to about 3.2
feet higher than in 1989. Of the 76 wells summarized in this report, 24 had annual mean water levels that were
higher than in 1989. Record-high daily mean water levels were recorded in three wells tapping the Claiborne
aquifer and two wells tapping crystalline-rock aquifers. These record highs were from about 0.4 to about 5.0
feet higher than previous record highs. The other 52 wells had annual mean water levels that were lower than
in 1989. Record-low daily mean water levels were recorded in the Coastal Plain physiographic province in two
wells tapping surficial aquifers, one well tapping the upper Brunswick aquifer, 21 wells tapping the Floridan
aquifer system, one well tapping the Claiborne aquifer, one well tapping the Clayton aquifer and seven wells
tapping the Cretaceous aquifers and aquifer systems. These record lows were from slightly lower to about 7.8
feet lower than the previous record lows.

Comparison of chloride-concentration maps for the Floridan aquifer system in the coastal area
indicates that chloride concentrations in water from the Floridan aquifer system generally have changed little
since 1988. In the coastal area, chloride concentrations in water from the Upper Floridan aquifer that exceed
U.S. Environmental Protection Agency and Georgia Department of Natural Resources, Environmental
Protection Division, drinking-water standards have been detected only in the Brunswick area.

In the Brunswick area, changes in chloride concentrations in water from the Floridan aquifer system
have been mixed. In the southern Brunswick area, chloride concentration in water from the Lower Floridan
aquifer has increased gradually since sampling began in the late 1960’s. In the northeastern Brunswick area,
water in two wells tapping the Upper Floridan aquifer showed trends of decreasing chloride concentrations that
began in 1980 and 1984. In the northwestern Brunswick area, water in two wells tapping the Upper Floridan
aquifer showed trends of increasing chloride concentrations that have been present since sampling began in
1970. In the Savannah area, chloride concentrations have shown little change since 1968, except for an increase
in three wells tapping deep zones of the Lower Floridan aquifer at the end of 1990.



INTRODUCTION

Monitoring ground-water levels and quality is essential to water-resources management. Ground-
water levels and quality have been monitored in Georgia for about 100 years. In the early years, water-level
data were used in areal reconnaissance studies to show water-level trends. These data had limited value for
resource-management purposes because of the large period of time between collection and publication of the
data. ‘

\

As part of the cooperative ground-water investigations undertaken by the U.S. Geological Survey and
the state of Georgia, a statewide water-level-measurement program was begun in 1938. Initially, this prograin
consisted of an observation-well network in the coastal area of Georgia that provided data concerning variations
in ground-water storage and quality. Additional wells were added|in areas where variations in water levels and
water quality could forewarn potential water-resources problems. During 1990, periodic water-level
measurements were made in 1,227 wells, and 140 wells were monitored continuously. Continuous water-level
records were obtained using analog (pen and chart) recorders, digital punch recorders that record water levels
at 30-minute (min) or 60-min intervals, and data loggers that record water levels at 60-min intervals. At sites
with missing record, data were estimated, where possible, using data from nearby wells that showed a similar
water-level response to variations in precipitation and pumping Water samples also were periodically
collected and analyzed from 176 wells during 1990 to monitor chloride concentrations in the coastal area.

Purpose and Scope

Ground-water-level and -quality data are an important part of ground-water assessment and
management. Water-level data are used to indicate directions of ground-water flow and areas of recharge and
discharge; indicate the change in aquifer storage as it is affected by distribution and rate of ground-water
withdrawal; help define the hydraulic characteristics of aquifers; evaluate strean-aquifer relations; provide
information for addressing water-management needs; and prov?de long-term records that can be used to

evaluate the effects of management and conservation programs. |

This report continues a series of annual publications that i)resent precipitation, ground-water-level, and
ground-water-quality information for Georgia. Formerly titled "Ground-Water Data for Georgia", the title was
changed to "Ground-Water Conditions in Georgia" in 1989 to more accurately reflect its content. Precipitation
graphs for 10 National Weather Service stations, hydrographs for 76 wells, and water-level maps of the Upper
Floridan, Claiborne, and Clayton aquifers are presented to illustrate the effects that variations in recharge and
discharge have had on the various aquifers in the State. Chloride-concentration graphs for 13 wells tapping the
Floridan aquifer system in the coastal area, and chloride-concentration maps for the Upper Floridan aquifer in
the coastal and Brunswick areas, have been included to show the distribution and variations in chloride
concentration since monitoring began.




Well-Numbering System

Wells described in this report are numbered according to a system based on the U.S. Geological Survey
index of topographic maps of Georgia. Each 7 1/2-minute topographic quadrangle in the State has been
assigned a six-digit number and letter designation beginning at the southwestern corner of the State. Numbers
increase sequentially eastward and letters advance alphabetically northward. Quadrangles in the northern part
of the State are designated by double letters; AA follows Z, and so forth. The letters "I", "O", "II", and "OO" are
not used. Wells inventoried in each quadrangle are numbered consecutively, beginning with 01. Thus, the
fourth well scheduled in the 11AA quadrangle is designated 11AA04.
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PRECIPITATION

Recharge to the ground-water system in Georgia is derived almost entirely from precipitation. Based
on records for 1941-70, annual precipitation averaged 50 inches (in.) statewide, and ranged from 44 in. in the
east-central part to about 76 in. in the northeastern corner (fig. 1) (Carter and Stiles, 1983). Of the total annual
precipitation, about 88 percent is discharged to streams or is lost|to evapotranspiration, and about 12 percent
enters the ground-water system as recharge (Carter and Stiles, 1983).

Monthly mean precipitation data furnished by the |U.S. National Oceanic and Atmospheric
Administration (1990) are shown graphically for 10 precipitation stations (figs. 2-11). For each station, monthly
precipitation was compared to the 30-year (yr) (1951-80) average (normal) for the station. Cumulative
departure curves are a method often used to illustrate surplus or deficit amounts of precipitation over a
designated period of time. The curves used in this report were ob#ained by adding successive monthly values of
precipitation departures from normal. For example, if precipitatibn in January was 2 in. above normal and in
February was 1 in. below normal, the cumulative departure would be (+2)+(-1) = +1 in. Thus, the annual
cumulative departure through December would represent the sum of all monthly deficits or surpluses during
the year. Similarly, the 10-yr cumulative departure at the end of December would represent the sum of all
monthly deficits or surpluses for the previous 119 months. For bach of the precipitation stations, the lower
graph shows the cumulative departure from normal precipitation fbr the period 1981-90; the upper graph shows
the monthly departure and cumulative departure for 1990. ‘

At the end of the year, the cumulative departures of pre#:ipitation for 1990 were above normal at the
Athens (+2.6 in.,, fig. 2), Atlanta (+9.0 in., fig. 3), and Rome (+8.6 in., fig. 4) National Weather Service
stations. The cumulative departures at the end of 1990 were below normal at the National Weather Service
stations at Albany (-6.5 in., fig. 5), Augusta (-2.5 in., fig. 6), Clayton (-2.4 in,, fig. 7), Cleveland (-1.0 in., fig. 8),
Columbus (-9.6 in., fig. 9), Macon (-9.0 in., fig. 10), and Savannah (-6.6 in., fig. 11).

Atlanta (+22.3 in,, fig. 3), Albany (+17.0 in,, fig. 5), and Augusta (+6.0 in., fig. 6) stations. During the same
period, the cumulative departures were below normal at the Athens (-63.2 in., fig. 2), Rome (-10.3 in., fig. 4),
Clayton (-71.7 in., fig. 7), Cleveland (-58.7 in., fig. 8), Columbus (-48.0 in., fig. 9), Macon (-13.1 in,, fig. 10), and
Savannah (-20.9 in., fig. 11) stations.

For the 10-yr period 1981-90, the cumulative dcpartur? of precipitation were above normal at the



















































































































































































































































































































































































































































