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SUMMARY

Lohman, S. W., 1972, Ground-water hydraulics: U.S.

WAT ER USE In 1955 there were only 57 ground-water-suppiied il &4 83’ Geological Survey Professional Paper 708, 70 p.
irrigation systems in southwest Georgia, but by 1979 i A eLAnATION T - T

The Clayt if lied timated 19.8 the number had risen to about 3,000, an increase of <f”5 The Clayton aquifer of southwest Georgia consists McCallie, S. W., 1898, A preliminary report on the

Mgal/d guriié ?gsgq?taszeiﬁfpofewhEZheibzii 28 peé* more than 5,000 percent (Ripy and others, 1?81, p. 4~ | AREA N WHICH HARDNESS AS CaCOs EXCEEOS 100 MILLIGRAMS PER LITER /(/<w}\‘“mmx of limestone an? calcareous sand of Paleocene age and artesian well system of Georgla: Georgia Geo-
X o] . . 5). The number of ground-water-supplied irrigation —150= LINE OF EQUAL DISSOLVED-SOLIDS CONGENTRATION=Dashod whoro N ranges in tﬁhic:{ness from about 10 to 265 ft. The logical Survey Bulletin 7, 214 p.

Colture. used7by municipalities, 33 percent by agri- systems in southwest Georgia increased sharply from Fpproximatoly loeatod. tnierval S0 milligrams per iter i s lithology of the aquifer is characterized by three
CEltﬁie, and ietcenﬁ bxiiédus;riib MaJordugerS of 1976 to 198l. According to Ripy and others (1981, p. ERLr P ettom 15 mardnoss na GaCon . tea0nd mymbor on battem I oy provinces: (1) A clastic province in the northern McFadden, S. S., and Perriello, D. P., 1983, Hydro-
the Clayton include the cities o any anc “awson; 4-5), the number of irrigation wells increased 77 per- is dissolved-solids concontration, both in milligrams - /. [ hS part of the study area in which the principal sedi-

industries in Dougherty, Terxell, aud Early Counties;
and agricultural users in Calhoun, Lee, Clay, Dough-
erty, Terrell, Sumter, Harly, and Randolph Counties.

Table 3.—-Estimated water use from the Clayton aquifer, 1980

[<, less than]

1/ Values are estimated growing-season withdrawals
averaged over a 365~day period.

cent during 1977 in the area that includes Early,
Clay, Quitman, Stewart, Randolph, Calhoun, Dougherty,
Terrell, Webster, Lee, Sumter, Schley, Macon, Dooly,
and Crisp Counties. Because the Clayton aquifer is an
important source of water in these couanties, it is
likely that many of the wells tap the Clayton aquifer.
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ments are. sand and clay, (2) a carbonate province in
the southern two thirds of the study area in which the
principal sediments are limestone and calcareous sand,
and (3) a transition province that occurs between the
clastic and carbonate provinces and contains sedimen-—
tary elements common to both areas. The water—bearing

standards. Exceptions are high concentrations of irom
in Randolph County and possibly hizgh dissolved-con-

geology of the Clayton and Claiborne aquifers in
southwestern Georgia: Georgia Geologic Survey
Information Circular 55, 59 p.

Marsalis, W. E., and Friddell, M. S., 1975, A guide to
selected Upper Cretaceous and lower Tertiary out—
e¢rops in the lower Chattahoochee River valley of

C)PQ characteristics of the aquifer are greatest i? égg Georgia: Georgia Geological Survey, Guidebook
Ground-water use carbonate province where transmissivities of s .
(Mgal/d) WELL CONSTRUCTl ft2/d and yields of 2,150 gal/min have been reported. 13, 79 p
ing the Clayton aquifer typically have Miller, J. A., 1982, Geology and configuration of the
County agriculturald! | Industrial Municipal Total %/ open;iiiisoiaggregnline cozstrucgion, oryg combfgation Puring 1980, an estimated 20 Mgal/d was pumpgd t;p of the Tertiary limestone aquifer systenm,
of both types (fig. 28; Appendix A). Where the aqui- from the Clayton aquifer. The greatest pumpage was in Southeastern United States: U.S. Geological Sur-
Caihoun -t - 0.3 1.8 fer consists of competent limestoune, open-hole con- the Dawson and Albany areas where, by 1981, water vey Open—~File Report 81-1178, 1 sheet.
Clay .6 - <1 .6 struction generally is used. Where the aquifer con- levels in the Cl?yton aquifer had declined below pre-
sists of sand and sandy limestoune, screenlines gener- development levels by as much as 150 and 175 ft, re- Newton, J. G., 1965, Geologic map of Barbour County,
pooly . - ! -1 ally are used (well 9P3, fig. 7; Appendix A). ‘A com~ 4 - spectively. Th? rate of decline accelerated ?ft§F Alabama: Geological Survey of Alabama Map 33.
Dougherty b 0.2 7.9 8.5 bination of open~hole and screen-line construction may ':ﬁéggfﬁmg 1976, corre§pond1ng to a significant increase ia irri-
B YA gation pumping throughout the study area. v 1963. Geol d d-
Early .3 .3 .8 L4 be used in areas where the Clayton consists of both L e ... Owen, Vaux, , Geology an 'groun water resour?es
consolidated limestone and loose sand or sandy lime- 52" - 2 . . . of Lee and Sumter Counties, southwest Georgia:
Lee +3 <1 -3 -8 stone (well 12L9, fig. 7; Appendix A). The aquifer is recharged by precipitation in the U.S. Geological Survey Water-Supply Paper 1666,
northeast—trending outcrop belt; by leakage from the 67 pe
heehett N - - ! In some areas, the Clayton aquifer supplies in- underlying Providence aquifer and. overlying Wilcox _
Randolph 2.7 - -6 3.3 sufficient quantitles of water to meet municipal and confining zone downdip; and through idle multiaquifer Patterson, S. H., and Herrick, S. M., 1971, Chattahoo-
Sumter .3 — — .3 industrial requirements and is used in combination wells in Albany, Dawson, and Leary. Declining water chee anticline, Apalachicola embayment, Gulf
with other aquifers. At Americus, Sumter County, e levels in the Clayton aquifer have increased the po- Trough, and related structural features, south-
Terrell 1.1 1.0 1.1 3.2 multiaquifer wells tap combinations of the Clayton, tential for leakage from the overlying and underlying western Georgia: Georgia Geological Survey In-
Webster <1 - <1 <1 Providence, Cusseta, and Blufftown aquifers. In units. formation Circular 41, 16 p.
municipal wells at Albany, the Clayton aquifer is used o . { ¢ " _
Total 6.9 LS 1.4 19.8 in combination with the Providence and Claiborne aqui- onstituent concentrations in water from the Reinhardt, Juergen, and Gibson, T. G., 1980, Upper
fers (well 1219, fig. 7; Appendix A). Clayton aquifer generally do not exceed drinking water

Cretaceous and lower Tertiary geology of the
Chattahoochee River valley, western Georgia and
eastern Alabama, with contributions by Bybell,

2/ Total excludes domestic use. co?\lps!::r"\;‘wﬂé)'rl'lgn cogg;?:lfﬁ?or« cco(xggrmfg'll'?gﬂ stituent concentrations in the vicinity of the Gulf L., Edwards, L. E., Frederickson, N., Smith, C.,
Y % 7 7 ? Trough in the southeastern part of the study area. and Shol, N. F.: Geological Society of America

MUNICIPAL USE 2 2 72 SELECTED REFERENGCES Fieldtrip Guidebook 20, 78 p.
DAWSON “ % i A:.: ,J Ripy, B. J., McFadden, S. S., Perriello, P. D., and
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Gernazian, A. M., 1981, An interim report on the

The city of Dawson is supplied by a system of 7 / S e velis n the Coastal Piain of Goosgin: Geor- hydrogeology of the Clayton and Claiborne aqui-
three wells Ea?pﬁngligeigl?gggn ag:;iig_EZinY§zidii 4 A Giaiborne aquifer [/} Craiborne aquiter 3 é gia Geological Survey Bulletin 74, 229 p. fers in southwestern Georgia: Georgia Geologic
gn average 0‘ . g AT o; o et over % b e Survey Open—-File Report 82-2, 66 p.
t?wsonriigriggg“so.(fi X 27) ? Wilcox confining zone Wilcox confining zone i'; ::‘: ChOWI‘lS, T M.’ and Williams’ o T.’ 1983’ Pre Creta-

e pe e . rﬁ 7 i 9 2 33 ceous rocks beneath the Georgia Coastal Plain-- Rountreg, R. G., Jones, F. ?., and Arden, D. D., 1978,
BLAKELY } 1-Open hole _ Grayton aquiter == Regional implications, in Gohn, G. S., ed., Stud- Evidence for faulting.m Sumter County, Georgia
; j Clayton aquifer Open holo—f ! ;o pyx pon ies related to the Charlestoun, South Carolina (abgg)‘ Georgia Scientific Journal, v. 36,
. r Tiayion-Provigonce FORTIMAG 2000 Bose from U.S.Geslogicol Survey ] Ip 20 30 40 MILES ‘ earthquake of 1886--Tectonics and SEiSﬂliCity: P M
A system of three wells tapping the Clayton aqui orovidence sauitor Stote bose mop, 1970 Euzuzazszu: s U.S. Geological Survey Professional Paper 1313-L,

fer supplied an average 0.8 Mgal/d to the city of
Blakely in 1980. Ground-water use in Blakely in-
creased 0.2 Mgal/d or about 30 percent over the period
1960-80 (fig. 27).

12 3 1 3 1 1 1 1 1 i i ¥ i 1 i 1 k H T b )

Blank whore record nos avatlable
EXPLANATION

¢.6

PULMPAGE, IN MILLICN GALLONS PER DAY
VAR

0.2

REREEEERNEER R ERRRNRNNNNN
At
TR AR NN RN

R NN

52
.

il H ! i | b
70ha7 hiaTzha7 shersliarshorehardrorshar

SRR

cat
9581359

R N T % MR
19621963k g64 119657966096 988l 96 9

Figure 27.—Average daily ground-water withdrawals
by Dawson and Blakely supply wells,

ALBANY

Since pumping began at Albany, water use has in-
creased in response to population and industrial
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WATER QUALITY

Water from the Clayton aquifer shows areal vari-
ations in constituent concentrations, but in that part
of the study area where data are available, the con-
centrations generally do not exceed the Georgia En-~
vironmental Protection Division (1977) standards and
recommended limits for drinking water (Appendix B).

Figure 29.—Distribution of hardness as CaCO; and dissolved-solids concentrations in ground water
from the Clayton aquifer, 1946-83.

EXPLANATION

SODIUM BICARBONATE TYPE WATER

aquifers may indicate that: (1) water in the Clayton
aquifer was derived, in part, from sodium-bearing sand

CALCIUM BICARBONATE TYPE WATER “in the lower part of the Clavton aquifer; (2) water

Providence
Claylon and Providence

The first process, postulated by Wait (19604, p.

12}, probably has an effect on water quality in areas’

where the lower part of the Clayton aquifer consists
of sodium~bearing sand. The second process occurs in
the Albany, Dawson, and Leary areas, where multiaqui-
fer wells tap both the Clayton and Providence aqui-
fers. The third process may happen in areas where
water from the Providence aquifer undexr higher head
leaks upward into the Clayton aquifer. This probably
occurs north and upgradient from multiaquifer wells at
Albany where the Clayton aquifer does not include
sodium-bearing sands (well 12M2; fig. 30).

CONVERSION FACTORS

For use of readers who prefer to use metric units, conversion factors
for terns used im this report are listed below:
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Clarke, J. S., Faye, R.. E,, and Brooks, Rebekah, 1983,
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T Atlas 11, 5 sheets. T o oo
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Georgia Geological Survey
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Stallman, R. W., 1962, Theory of aquifer tests:
U.S8. Geological Survey Water—Supply Paper 1536-E,
173 p.
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for safe drinking water: chapter 391-3-5, 57 p.

Georgia Geological Suxrvey, 1976, Geologic map of Geor-—
gia: Atlanta, Ga., scale 1:500,000.

Gibson, T. G., 1982a, New stratigraphic unit in the
Wilcox Group (upper Paleocene-lower Eocene) in
Alabama and Georgia, in U.S. Geological Survey,

Stephenson, L. W., and Veatch, J. 0., 1915, Under-
ground waters of the Coastal Plain of Georgia,
and a discussion of The quality of the waters, by
R.' B. Dole: U.S. Geological Survey Water—-Supply
Paper 341, 539 p.

Stewart, J."W., 1973, Dewacéfiig"5£“£h€*6i5§£65”%3£££¥‘”'

I _ - ) R - ; from the Providence aquifer flowed into the Clayton ’
° iz onwson Z Figure 28.—~Typical well construction. 99 DA entitication numbar " aquifer through multiaquifer wells; or (3) water from Copeland, C. W., 1974, Generalized stratigraphy of tion during construction of the Walter F. George
BLAKLEY N . X 1 £ Alab in Stafford. L. P [ - Lock and Dam, Fort Gaines, Clay County, Georgia:
WELL IDENTIFICATION BY AQUIFER— the Providence aquifer leaked through the Clayton-— southeastern alabama, 1m otariord, L. Y., [com
0.8} 4 & J . U.5. Geological Survey Water—-Resources Investi-
Clayton Providence confining zone into the Clayton aquifer. piler], Symposium on the petroleum geology of the

gations 2-73, 22 p.

Toulmin, L. D., and LaMoreaux, P. E,, 1963, Stratigra-
phy along the Chattahoochee River, connecting
link between the Atlantic and the Gulf Coastal
Plains: American Association of Petroleum Geolo-
gists, v. 47, no. 3, p. 385-403.

¥.S5. Environmental Protection Agency, 1977, Mational
interim primary drinking water regulations: EPA-
570/9-76-003, 159 p.

Wait, R. L., 1960a, Summary of the ground-water re-
sources of Calhoun County, Georgia: Georgia Geo-
logical Survey Mineral Newsletter, v. 13, no. 1,
p. 2631,

ig. 21). E ted water us t Albany in- . - _
E;gg:gd(gtgm 0 325 MZ:;?; in §39§ (glézliie 1895 P The concentrations of dissolved solids and most Hultiply B o obtain 1982, Stratigraphic notes, 1980-82, U.S. Geologi- i22222c2:m2§r212f éjﬁ;tg30ézfgziﬁé é:ﬁzniawgzzf
181) to 4.8 Méal/d in 1950, By 1980, tﬁe cit; of other constituents appear to increase from the outcrop Length cal Survey Bulletin 1529-H, p. H23-H3Z. logical Survey Mzneral ﬁéwsletier. o 138 2
Albany was supplied by a system of 23 multiaquifer area southward (fig. 29; Appendix B). Concentrations foot (£t) 0.3048 neter (m) pe 93-101, ? ’ ’
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estimated 7.2 Mgal/d, or about 45 percent of the 1980 g+ ©/, may & ! . s A0 > > Terrell County, Georgia: Georgia Geological Sur-—
supply dence of poor—-quality water in the principal artesian VA Area Stratigraphic notes, 1980-82, U.S. Geological vey Mineral Newsletter, v. 13, no. 3, p. 117-122.
and Claiborne aquifers (table 1) south of the Gulf N square mile (ai2) 2,590 square kilometer (kaZ) Survey Bulletin 1529-H, p. H33-H4l. ! ? *

CUTHBERT

Trough was reported by Wait (1960d).

PERCENT OF TOTAL
MILLIEQUEVALENTS PER LITER

Flow

Gibson, T. G., and Bybell, L. M., 1981, Facies changes

19604, Source and quality of ground water in
southwestern Georgla: Georgia Geological Survey

i i i e . o 0.06309 14 ) ; -
The city of Cuthbert has a system of three wells (781 ngllrgglgogcenFratizr 131water fromighre? ngls Figure 30.—Chemical classification according to type gallon per minute (gal/min) k ter per secom sd jﬁdtﬁﬁeﬁaﬁizﬁi1%?2?biﬁizaﬁizgnﬁﬁrﬁﬁi??manjﬁgiia Tnformation Cireuiar 18, 74 oe
i - . ) 0.04381 ublc_meter per secom - : - ‘
t;pglngithi/(;layto;lg;guife; thag produced at; 3verag§ dolpiz COU.I,!ty excezgzlrtl'rgle 330 u;}’iozezggmeié‘e;nli;‘;t Of gFOUI”Id Water from the Clayton and PI’OV!dence mil§é§:1%3§1on pex day ¢ (:! /:)e e tions Of the Gulf Coast Association of Geological 1963 G 1 d d £
of O, a in . Ground-water use increase : : eology and ground—-water resources O
0.25 Mga%/d or 71 percent in Cuthbert over the period set for drinking water (Appendix B). Iron concentra- aquifers. 43.81 Heer per second (L/5) Societies, v. 31, p. 301-306. 'bough;rty Coiiiy, Geéigia: U.S. Geological Sur-
_ . tions in excess of 300 ug/L may result in the forma-— : u ' - - -
1965-80 (fig. 26). tion of a reddish-brown precipitate which will stain either the cations or the anions. Water from the f?iﬁ o Liter (ag/L) Hem, J. D., 1970, Study and interpretation of the vey Water-Supply Paper 1539-F, p. PL-P10Z.
. s ) 1lion . © gram per er \ng "
porcelain, white enamel, and clothing. Iron may be Clayton a?d Providence aquifers has dlsti?ct chemical Part per i chemical characteristics of natural water, 2nd . H.. 1944. Artesian water in southeastern
AGR‘CULTURAL USE removed from water by aeration, coagulation, and chara:icterés;ics;. ;Jazerhfrodm thelCiayton :Lg ge:erglly : 1000.0 wicrogram per liter (ug/L) ?2}5 Uégé Geological Survey Water-Supply Paper Warregéol;lgia’,wnh ’Speci:l 2N gater tﬁe SN
- . £ the Clavt ifer filtration. a moderately hard to hard, calcium carbonate type : Transaissivicy , Do 5 :
by agiizﬁ?gutzieﬁs::gh32?:atimpizzd ;; aiirgzgiglthe characteristic of limestone (well 7N1, at Cuthbert, e .09 ceter squared per day (a2/d> ?zga‘ Georgia Geological Survey Bulletin 49,
Throughout much of the study area where data are Randolph County). On the other hand, water from the foot squared per day (£t ) ¢ % Herrick, S. M., 1961, Well logs of the Coastal Plain ~ P

estimated growing season withdrawals over a 365-day
period. The Clayton aquifer supplied an estimated 6.9
Mgal/d——about 35 percent of the total water pumped

available, water from the Clayton aquifer has a cal-~
cium, magnesium hardness exceeding 100 mg/L and is

Providence aquifer is a soft, sodium bicarbonate type

(well 12L21, at Albany, Dougherty County) typical of

Specific capacity

gallon per niaute per foot 0.2079 liter per second per méter

of Georgia:
70, 462 p.

Georgia Geological Survey Bulletin

Zapp, A. D., 1943, Andersonville bauxite district,

from the Clayton--to agricultural users during 1980 classified as moderately hard to hard (fig. 29; Appen- sand that contains much sodium feldspar. The sodium - [(gal/atn)/ft] ((L/s) /] Geo§8i§= U-i‘ G§01°8gcaiisgrveybzfrategic Min=
(table 3). Agricultural withdrawals exceeded 1 Mgal/d dix B). Hardness exceeding 100 mg/L may result in also may be derived from base exchange be?ween calc}um' Specific conductance Herrick, S. M., and Vorhis, R. C., 1963, Subsurface erals Investigations Preliminary Map.
each in Randolph, Terrell, and Calhoun Counties. In reduced lathering of soap and the formation of scale in the ground water and sodium in certain clay min- afcronho per centimeter &t 1.000 nlcrosiemens per centimeter geology of the Georgia Coastal Plain: Georgia

addition, there are a large number of high-yielding
irrigation wells of unknown construction in the study
area, many of which probably tap the Clayton aquifer.
Withdrawals from these wells were not estimated.
Thus, total agricultural withdrawal from the Clayton
duriung 1980 was probably greater than 6.9 Mgal/d.
McFadden and Perriello (1983) included wells of un-
known construction in their estimation of water use
and reported that 15.5 Mgal/d was withdrawn from the
Clayton aquifer by agricultural users in 1980,

on cooking utensils, and in boilers and hot water
lines (Hem, 1970, p. 225). Hard water can be softened
by ion exchange and through chemical treatment.

A diagram showing the chemical classification of
ground water according to type is shown in figure 30.
The plots represent the percentage concentrations of
the various groups of ions in the water. The per-
centages were calculated from concentrations in milli-
equivalents per liter and were based on the sum of

erals (Wait, 1960b, p. 99). Wells tapping both aqui-

fers yield a composite water representing a mixture :

controlled by the percentage of yield from each aqui-
fer (well 9L4, at Morgan, Calhoun County).

In the Albany area, water from the Clayton aqui-
fer has higher concentrations of sodium than else-
where, and is a sodium bicarbonate type water (wells
12120, 12M2), similar to water from the Providence
aquifer (well 12L21}. The similarity of water in the

at 25° Celsius
(uS/em at 25°C)

25° Celsius
(unoho/em at 25°C)

Temperature

degree Fahxenhelr (°F) °C = 5(°F~32) degrec Celsius (°C)
9

Sational Geoderic Vertical Datum of 1929 (NGVD of 1929). A geodetic datum
derived from @ general adjustment of the first—order level nets of both the
United States and Canada, formerly called mean sea levelk.

Geological Survey Information Circular 25, 79 p.
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gia Geologic Survey Information Circular 57,
31 p.

LeGrand, H. B., 1962, Geology and ground-water resour-
ces of the Macon area, Georgia: Georgia Geologi-
¢al Survey Bulletin 72, 68 p.

1965, Bauxite deposits of the Andersonville Dis-
U.8. Geological Survey Bulletin

trict, Georgia:
1199-G, p. G9.

Zimmerman, E. A., 1977, Ground-water resources of Col—-
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