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Principal orresion aquifer 

INTRODUCTION 
Th is report reviews the history of, and makes some predic· 

tions on the eftect of, the use of water from the principal 
artesi<Jn aqu ifer in coastal Georgia. The report is compiled 
from published and unpublished data of the U.S. Geologica l 
Survey and is intended to be an aid to Jdrninistrators, 
p lanners, an d users of water from the aquifer in coasta l 
Georg ia. 
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GEOLOGIC SECTION 

The princ ipo l artesian aquifer is lim estone of mi ddle 
Eocene to Oligocene age. The aqu ifer, or wa ter-bf'.ar ing rock, 
t ransm i ts large quanti t ies of water through solution optmings 
in the limestone. The aquifer is more than 500 feet thick in 
coastal Georgia and li es frorn 150 to 600 feet below land sur­
face . The abil ity of t he aquifer to t ransmit water correlates 
roughly w ith the th ic kness. The overburd!:!n of conf in ing 
sedirmmts, clay, silt, and marl of Miocene age, and the higher 
hydrostatic head in the recharge area a long the Fal l Line, 
give the water in the aqui fer its artesian pressure. The aq uifer 

is generally divided in to two water-bearing zones. T he upper 
water-bearing wne incl udes the Oligocene Ser ies a ntd the 
upper part of the Ocala Limestone. The lower water-b-ea ring 
zone is comprised of the basal part of the Oca la Limestone 
and the Avon Park Limestone. A confining uni t, 100 tto 150 
feet t hick, separates t he two zones. Most wells drilled to the 
aquifer in coasta l Georgia tap on ly the upper water-bearing 
zone; only the large industries and mun icipalities h;ove wells 
open to bot h zones. 
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GROUND-WATER WITHDRAWAL 
AND WATER-LEVEL TREND 

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

In the 1800's when the first we lls were drilled into the 
principal artesian aqu ifer, the water had t he potential to 
ri se f rom 30 to 70 feet above sea level in coastal Georgia 
and would f low in most of that a rea, as indicated by t he 1800 
ma p above (Warren, 1944). Maps for the yea rs select ed have 
contours that show the height to which water wou ld have 
risen above sea leve l in a t ightly cused well tapp ing the 
aquifer. Major pumping sites, wit h the a mount pumped <lnd 
areas where artesian flow could have been obtn ined at land 

surlace, are also shown on each map for t he year indicated. 
As the aqu ifer was developed nmre imtensively and larger 
quant ities o f water were pumped. t he water leve l decl ined 
and the area where artes ia n flow could be obtained decreased. 

In contrast to the~e rnaps showing the~ area l distribution of 
water level at a given time, hydrograp>hs show changes in 
water level in a given well with ti me . H'ydrographs for well s 
near Sava nna h, Riceboro, and Brunswic k show the declin ing 

water level caused by pumpage. All hough flow at la nd sur­
face h<ts declined and in l<lrge area s ceased, the amount of 
water avai lable from the aqu ifer is very la rge. Pumping from 
depths di ctated by the water level is necessary where t here 
is no artesian f low, but obtaining an abundant supply of 
ground water from the aquifer is no problem in coastal 
Georgia. 
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HYDROLOGIC ATLAS 1 

QUALITY OF WATER 
Table I. lypi""l principalane<i.., oq~if., water 

tAnoly!eS b\1 U.S. G'""le>giell l Suf\ley] 

Mi lli'JI"Om> per lilJ'r Spec ific 

Mag. 
lorn<>9- ~' nn 5tr0<1· rotos· 

Welt Date rature Sili"" Iron cium '"m ,;,, , Sodium ""m LooatiM Sompleo :C"I !Sin 2! (Fe) [Col :Mgt !Sri ':No) (KI 

8o~t•v 4 ·21l·71 " " 000 " " 0.~ " ' " 
Brunswiek: 11 · !7 -66 "' "' "' " "' .~ " '" 
Cia~ CUll 8+61 21.4 "' . 00 " ••• ···-·· " ' ' 
Oari0<1 !1 -30·59 '' " ... " " .. -·· " :/.6 

Fotk, on B-3· 51 " ~ .~ "' " " v 
GtemMIIe 5·12·81l ·- " .. " '" .. "' 
Hinosvill o 4- 1<·6"1 " Jl " :<6 .. '" '" '' 
Jel<yll totond 5·8·55 21.0 " ··· ·-· " n ·· ·-·· " '·" 
"" 2-4-&l " "' .00 m " ···- · · " " Kir>gs l•nd 11·26·59 ·~ Jij "' " " " 2.6 

Ludowici 2·5·50 22.:> " 00 " " ··-· · " 3.0 

Mittr-,av 3·29·67 2J.5 b~ .~ :12 " .~ .. " 
Nohom• 12-1-50 24.1 ~ "' " " " " 
~ei ds•illo 6+~1 22.2 J~ " '" '·' " 3 .1 

St. Mory• ¢.13·6' " " " " " "' " '' 
St. Simcns !2-!8-59 26.0 " ....... " n " ':> 

S.polo I""O<J 7·1·61 27.5 , .w 52 " · ···· - " '' 
So·-on""h 3·"l 69 " " ....... " ••• '' " " 
Sp r i n ~l iel~ 12-14·5g - " " " 9.i ·· ·-·· '" n 
St•1e.Uuru 1-6·60 " ~ "' ••• "' " 
w .. ·orlv B·G·W a .e " ·" " 27 ... " '' 
Woycross 10·9 ·53 " n "' n " ·· ·-·· " '' 
W"'ldbinc 8-5-69 21.8 ;; " ;; '" " " " 
M o•~ ··· ·- 24.0 " " " " .4!; " 

Watar frorn the principa l urtesian aquifer in coasta l Georgia 
is generally hard to very hard, somewh;;t a lka line, of the cal· 
eium biCi:lrbon ate type and has moderately high d issolved 
solids . The water is generally not treated except for aeration 
and ch lorination when it is used for municipal supp ly, or if 
very h igh qu a lity water is neede d for certain industria l use. 

T he quality of t he aquifer water varies in the coastal area 
as shown by the map of specific conductance, at left. Some 
representative ana lyses of waler f"rom the a qui fer are also 
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shown in the above table as well as a theoretica l one (Mean} 
showing average concentrations from 23 ana lyses. 

Heavy ground -water pumpage from the aq uifer in Savannah 
and Brunswick has cr.eated potentia l for salt-water encroach­
ment problems in those tWo areas. In the Savannah area, sea 
water enters the .aquifer irom th.e sounds ot 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. 

AREAL DISTRIBUTION OF SPECIFIC CONDUCTANCE OF 
WATER FROM THE PRINCIPAL ARTESIAN AQUIFER 

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 principa l artesian aquifer 
enough so that trapf.!ed brackish water under lying the fresh 
water is infiltrating into t he fr esh-water zo nes. The brackish 
water lies in a zone from 1,050 to 1,300 feet below land 
surtace. The wa,tt;!r wo'-'ld probably not have invaded the 
fresh-water zone had ·there not been <t pressure imbalance 
caused by the lai-ge withdrawa l from the aquifer. Brackish 
water is moving upward at two known locations in Bruns-

wick. The water t hen moves down the hydraulic grad ient 
toward the co11e of depression caused by larg e industrial 
pumpage. The movement ot brackish water can be dete[:ted 
by f ield dleterm ination of the chlor ide ion in water samples 
from well s developed in the principal artesian aquifer. The 
ch loride cocmcentration is re lated to other constituents in the 
water and, is thus an indication of the "brackishness" of the 
water. Thle map above shows chloride com;entrat ions in 
milligrams : per liter (mg/ 1) in water from the aquifer in the 

Brunswick area for April 1972. Chl o ride graphs for four we ll s 
are also in0luded to show the degradation in water qu <!l ity in 
Brunswick. With a max imum of 250 mg/ 1 ch l_o ride for human 
consumption, as recommended by the U. S. Public H!:!a lth 
Service (1962), a subst.Jntial percent of" t he Brunswick area 
is underla in by ground water too contaminated for man 's use 
for drinking water. 

GROUND-WATER MODELING 

By use of digital modeling in a co mputer, it is poss ible to 
predict future responses of the principal artesian aquifer . 
This is presen t ly being done in an attempt to solve Bruns­
wick's ground -water contamination prob lem. Historic geo lo­
gic, hydro log ic, and chemical data are put into a computer 
and 1mps showing predicted model results are compared with 
t hose drawn from actual f ie ld data. init ially model results are 
co mputed for past years, and adjustments made until d is· 
crepanci es are niinim ized. When the predicted results of 
knuwn cond it ions compare cloc;ely with the ;octuol resu lts, 
presumab ly accurate predictions of future co ndit ions can 
t he n be made. By this nr~ thod, furtht~r e ncroac hmen t of 
brackish ground water in t he Bru nswick a rea has been pre-

SUMMARY 

The abunda nce of ground water of good qua lity in coastal 
Georgie has attracted industry in th is area and w ill probably 
at tract more in the f uture. As new industries come to the area 
and as the population increases, more ground water will be 
withdrawn from the principal art esian aqu ife r, thereby 
lowering the water leve l. Because of the vast quantity of 
grou nd water ava ilable, t he decline in water leve l resultirtg 
from any increase in pumpage shou ld not pose a hardship for 
water users except for the necessity of insta lling pumps in 
;oreas whera artesian flow is no longer sufficient, and the 
lowering oi pump intak es in t hose 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 f resh-water part of the aquifer declines as t he 
resu lt of increa sed pu mpage which may cause water o f 
undesirable qua li ty to invade the fresh-water zones. A 
t horough study of t he probab le effects of any major increase 
in pumping shou ld probably be conducted prior to that 
development. 

d ieted torr the years 1975 <lnd 1980. Variables, such as 
protective · pumping via an interceptor well or wells, were 
added into the model and predictions made o n t he effect on 
the aquife~r. A hypothetical 4,500 ga llons per minute in ter­
ceptor wrell was added into the mod el and the results 
computed fo r 1975 and 1980. These predictions show a 
marked drecrease in the swead uf contaminated water near 
the centerr of pumpage; however , the r esul ts are on ly pre­
d ictions amd are on ly as reli able as the data used in construc­
ting and ve rifying the model. · 

Digital 1modeling is becomi ng r~nc of the most prom ising 
aids in wa·ter manage ment. The success of the mod el for the 

principa l <lrtesian aquifer in the Bruns,Nick area has opened a 
new f ield in understa nd ing the hy dro logy of ground water in 
coastal Georgia. Beca use changes in t he q uantity and quality 
of the aquifer water can be predict ed, steps can be taken to 
safeguard the aqu ifer for the future. As the evidence shows, 
definite undesi ra ble effects result whan water is withdrawn 
from the aquifer. Some a re unavoidable. but many may be 
lessened or even eliminated throu qt"l the use of model pre­
dictions and prudent ~anagement of the aquif-er sys te m. As 
more data and digital -model knowledge become avoilable 
the aquifer nray be monaged so that it may be used to its 
optimu m capabil ity without endangering it and ma ki ng it 
unusable to those who depend upon it. 
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