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ABSTRACT

The Clayton and Clalborne aquifers of
southwestern Georgla are locally Important
sources of ground water In a flfteen-county
study area, With the exception of the Dougherty
Plaln district, these aquifers are more produc—
tlve than the Principal Arteslan Aqulfer and are
the major sources of municipal, Industrial,
agricultural, and domestic water for the area,

Comparison of historlc and recent water-
level measurements Indicates declines of hydrau-
llc head In the Clayton aqulfer. During the
period from 1885 to 1981, the hydraulic head In
the city of Albany declined approximately 170
feet, Potentiometric maps of the Clayton aqul=
fer show that a cone of depression centered at
Albany existed as early as the 1950's, As of
March, 1982, thls cone had deepened and Its
radlus of Influence had spread Into nelghboring
counties, Records from throughout the area show
that the declines In hydraullc head are wide-
spread, and hydrographs indicate that the rate
of decline has Increased In recent years, Rea-
sons for the decline are Increased munlclipal,
Industrial, and agricultural wlthdrawals; |Iml-
ted recharge; and the time-independent hydraullc
propertles of the aquifer., Growth in agricul-
tural usage has been especlally rapld with the
number of Irrigation wells In the study area
more than doubling since 1977, Total water use
from the Clayton aquifer Is estImated to be 26
Mgal/d while recharge from rainfall inflltration
averages about 14,7 Mgal/d. The area over which
the hydraullc properties of the Clayton aqulfer
are conduclve to the construction of high-yield=
Ing wells is relatively small, Because of these
factors, the declining potentiometric levels In
the Clayton aqulfer can be expected to contlnue,
Probtems assoclated with these decllnes can also
be expected to continue or worsen,

Measurements of water {levels In Clalborne
aqulfer wells Indicate that some locallzed de-
clines In hydraullc head have occurred, A cone
of depression Is present around the clty of
Albany, where the hydraullc head has decilined 70
feet from the 1950's to 1981, Lesser declines
have occurred In the vicinlty of the clty of
Cordele, Decilnes In thls aquifer are due
mostly fto local munlclpal, Industrial, and agri-
cultural wlthdrawls, coupled with the hydraullc
propertles of the aqulfer, Recharge to the
Clalborne aqulfer Is greater and more unlformly
distributed than recharge to the Clayton
aqulfer, Total water use from the Clalborne

aqulfer Is estimated to be 36 Mgal/d while
recharge from ralnfall Inflltration Is estimated
to average 100-133 Mgal/d, Hydraullc propertles
of the aquifer are such that large withdrawals
concentrated In relatively small areas can cause
large decllnes In the potentiometric surface,
Afthough potentiometric declines have as yet not
been wldespread, the rate of declline and area
affected are Increasing. Such decllines In areas
where the Clalborne aqulfer crops out along
streams could cause reduced base flow in
streams,

No slingle aqulfer in the study area Is
capable of producing the water necessary to meet
current and future demands., In order to reduce
continued potentiometric declines and the
problems assoclated with them, particularly In
the Clayton aqulifer, It Is recommended that
future high-ylelding wells in the area be of
multiaquifer design and that concentrations of
wells producilng from a slingle aquifer be
avolded,

INTRODUCT ION

SCOPE_OF STUDY

This Investigation of the Clayton and
Claiborne aqulifers In southwestern Georgla Is a
part of the Governor's Accelerated Ground-water
Program. Iin the late 1970's, water-level de-
clines as a result of Increased munlicipal, In-
dustrlal, and agricultural ground-water use
prompted thls study. A survey of avallable data
Indlcated the need for an organlzed and compre=
henslive study of water-level +trends, ground-
water quality, g?ound-wafer use, aqulifer geome-
try, l|lthologlc and hydrologic characteristics,
recharge and discharge mechanisms, and ground=
water budgets,

The goals of the study were to assimilate
existing knowledge, to produce new hydrogeclogic
data, to Interpret water-level +trends iIn the
Clayton and Clalborne aquifers, and to present
these data In a useful format. Prior to thls
study, Information on these aqulfers was limited
and scattered In varlous flles and publlcations,
Unpubl Ished data were obtalned from flles of the
Georgla Geologlc Survey (GGS); Georgla Environ=-
mental Protection Division (EPD); Georgla Game
and Fish Divislon; Georgla Parks, Recreation,
and Hlstoric Sites Dlvision; U.S. Geologlcal



Survey (U.,S.G.S.); U.S. Soll Conservation
Service; Georgla Cooperative Extension Service;
and municlpal governments, Additlonal Informa=~
tion was obtalned from the flles of well dril-
lers, consulting englneers, farmers, Industries,
and domestic~well owners.

Historical water-level data were obtained
from files of the U,5.6,S,, GGS, and other
files, Maps of the potentlometric surfaces of
the Clayton and Claiborne aquifers were con-
structed usling these data,

An observation well network consisting of
over 100 municlpal, Industrial, irrigation,
domestic, and test wells (some of which were
constructed especlally for +this study) was
establIshed fer both the Clayton and Clalborne
aqulfers, Water-level measurements were made
semlannually during perlods of approximate sea-
sonal potentiometric highs and lows, The test
wells were drillled at selected sites in order to
continuously monltor water-level fluctuations
both In areas remote from pumplng as well as
near areas of large ground-water wlithdrawals,
The test wells were constructed In order to com=
pute quantitative aqulfer characteristics

(l.e., transmissivity, storage coefflclent,
speciflic capaclty, and others),

Test-well cuttings and other GGS well cut-
tings and cores were examlned to define the
I1thology and geometry of the aquifers and con-
fining units, Where avallable, geophysical logs
were used In conjunctlon with Ilthologlc des-
criptions to estimate the vertical Iimits of the
aqulfers, Speclfic capaclty and aqulfer test
data were used to estimate transmissivity,

Exlsting ground-water chemistry data were
collected and analyzed for signiflcant areal
trends. Maps showing the distributlion of water
quallty In the Clayton and Clalborne aqulfers
were prepared,

An analysls was made of water use and
recharge to the aquifers, Water-use data were
supplled by the Georgia Geologlc Survey's Water-
Use Data Collectlon Project., Recharge was estl-~
mated from flow-net analysls and by rainfall and
surface discharge analysls In areas of aquifer
outcrop. Water losses and gains from Inter-
aqulfer leakage, whlle discussed in thls report,
were not quantlified, Water-use and recharge
patterns coupled with a knowledge of the varl-
ations In hydraullc properties were used to
analyze the ground-water avallabllity from the
Clayton and Clalborne aqulifers,

PREVIOUS INVESTIGATIONS

Several reports have dlscussed ground=-water
aval labllIty In the Coasta! Plaln of Georgla,
Limited hydrogeologlic Information and historic
water-level measurements of the Clayton and
Clalborne aqulifers are Included In reports by
McCallle (1908), Stephenson and Veatch (1915),
and Thomson and others (1956), Owen (1963) and
Walt (1963a) published detalled geologlc and
ground-water studles of Lee and Sumter, and
Dougherty Countlies, respectively. These reports
Include historic water-level and stratigraphic
data., Walt (1958, 1960a, 1960b, 1960c) also
briefly described the ground-water resources of
Clay, Calhoun, Crisp, and Terrell Countles. A
separate report by Walt (1960d) discussed the
source and quallty of munlcipal ground-water
supplles In southwestern Georgla, Vorhis (1972)
contributed Information on outcrop geology and
structure of the Tallahatta Formation (Clalborne
Group) and Clayton Iimestone, composlte water
levels, and general hydrologlc characteristics
of aquifers In Crisp, Lee, Dooly, and Sumter
Countles, Stewart (1973) dlscussed aqulfer
characteristics of the Clayton Formation In the
Ft. Gaines area, near the Chattahoochee Rlver.
More recently, Hicks and others (1981) dlscussed
the Clayton and Clalborne aqulfers In the Albany
area,

In addltion to +the above ground-water
studles, several other reports have advanced the
knowledge of the geologlc framework In southwest
Georgla, Geologlic and paleontologic logging by
Herrick (1961) established much of the basellne
control for the subsurface stratigraphy of the
Coastal Plaln, Toulmin and LaMoreaux (1963)
described classlc exposures of Tertlary rocks
along the Chattahoochee River prior to the
Impoundment of the Walter F, George Reservolr,
Recent contributions by Marsalls and Friddel!
(1975), Swann and Poort (1979), Gibson (1980),
Cramer and Arden (1980), and Rice (1980) have
added to the understanding of the geologic
history of the area.
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GEOGRAPHY OF THE STUDY AREA

LOCATION AND DEMOGRAPHY

Figure 1 shows the 15~county area In south-
western Georgla Included In the study. These
countles are: Calhoun, Clay, Crlisp, Dooly,
Dougherty, Early, Lee, Macon, Quitman, Randolph,
Schley, Stewart, Sumter, Terrell, and Webster,
In this area, the Clayton and Clalborne aquifers
are used for municipal, Industrial, and agrl-
cultural water supplies, The population of the
area was about 245,000 In 1980 (U,S, Bureau of
Census, 1981), Albany, Americus, and Cordele
are the only citles with populations greater
than 10,000, Albany (population 78,000) Is the
largest clty In the study area and the commer=
clal center of southwestern Georgla, The clty
of Dawson (population 5,700) Is the center of
much of the agrlicultural activity In the area,
Figure 2 Illustrates the population growth of
Albany and Dawson from 1920 to 1980, During
thls +tIme perlod, +the population of Albany
Increased over 6 times, while the population of
Dawson remalned relatively stable,

PHYS IOGRAPHY AND DRA INAGE

Most of the study area |I|les within the
Dougherty Plain and Fall Line Hills Districts of
the Coastal Plaln Physiographic Province (Fig,
3)s The Fall Line Hills District Is highly
dissected by stream erosion, Relief ranges from
50 to 250 ft, with lower values occurring in the
south and southeastern areas adJacent to the
Dougherty Plain, The Dougherty Plain District
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Is generally gently rolling to nearly flat,
This district Is an area of karst topography,
where sinkholes are often the sites of ponds and
marshes,



Fligure 3 also shows the dralnage pattern of
surface streams In southwestern Georgla, Two of
Georgla's largest rivers flow through the study
area, The Chattahoochee Rlver, which has been
dammed at Ft, Galnes to form the Walter F,
George Reservolr, forms the western boundary of
the study area, The FlInt River, which has been
dammed at the Juncture of Crisp, Lee, and Worth
Countlies to form Lake Blackshear and at Albany
to form a Georgla Power Company reservolr, flows
through the sastern countles of the study area.
In general, dralnage denslty Is greater In the
Fall Line Hllls than In the Dougherty Plaln,

+3l°
0 i0  20MILES 84°
T

FLH rall Line Hills District
FVP Fort Valley Plateau District
DP Dougherty Plain District

A Test well sites (completed)

Figure 3, Physlographlic Districts and Streams

of Southwest Georgla,

CLIMATE

The climate of southwestern Georgla Is
influenced by the Gulf of Mexico. Winters are
generally mlld while summers are warm and humid.
The mean monthly temperature for the perlod of
record 1941=1970 was 67,1°F (19,5°C) at the
Albany statlon of the National Oceanic and
Atmospherlic Administration (NOAA), The mean
annual preclpltation was 48,84 in, for the same

perlod, March and July are generally the
wettest months of the year; the fall months are
the drlest, Evapotransplration rates are

highest in spring and summer,

Southwest Georgla experienced a perlod of
below normal ralnfall In the tate 1970's through
1981, including short=term agricultural droughts
during the growlng seasons of some recent years,
Ralnfall departure curves (monthly departure
from the 30-year norm) for the NOAA ralinfall
statlons wlthin the study area are shown In
Flgure 4,

GEOLOGY.
STRAT IGRAPHY
Table 1 Is a generallzed upper Cretaceous
and Paleogene stratigraphic column of the study
area. Unlts In thils area generally strike along
a NE-SW Ilne and dip to the southeast. Although
the upper Cretaceous Tuscaloosa, Eutaw,
Blufftown, Cusseta, and Rlpley Formations and
lower Mlocene Hawthorne Group (Huddlestun, 1981)
are present In the study area, these strata are
not relevant to this paper and wlill not be
discussed,

Providence Sand and Provlidence Sand Equlvalent

The Providence Sand Is divided Into two
members, the lower Perote Member and an upper
unnamed member. The Perote Member Is a dark-
gray, hlghly mlcaceous, carbonaceous sllit to
very fine sand of marine origin (Eérgle, 1955,
pe 70), The Perote Member thins to the east and
Is not recognized east of the Fllint River
(Huddlestun, personal communlcatlion, 1982),
Updip, the upper member conslists of medium to
coarse-gralned, mlcaceous, feldspathic, cross=
bedded sands (Marsalis and Friddell, 1975, p.
9). Downdlp, the stratigraphlc equivalent of
the upper member consists of Interbedded sand,
clay, chalk, and IImestone, which represents a
more open=~marine depositional environment,
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Table 1, Stratigraphic Column of the Study Area,

sysTem |EPOCH | RADIOMETRIC | poyp and FORMATION
/SERIES| AGE(M.Y.)/STAGE
25.0
Chickasawhayan
Oli Unnamed Oligocene
'gocene 33.0 Limestone
Vicksburgian
38.0
Ocala
Jacksonian Limestone
TERTIARY 41.0 Clinchfield Sand
Eocene . ' Claiborne Lisbon Formation
Claibornian Grou
50.0 R Tallahatta Formation
x a Hatchetigbee Formation
55.0  Sabinian 33
=0 Tuscahoma Sand
58.0 Nanafalia Formation
Paleocene
Midwayan Clayton Formation
67.0
Providence Sand
Navarroan Ripley Formation
72.0
Cusseta Sand
Tayloran
Blufftown Formation
UPPER +79.0
CRETACEOQOUS Gulfian
Austinian Eutaw Formation
+90.0
Eagle Fordian
+94.0 Tuscaloosa Atkinson
Formation Formation
Woodbinian
+95.0

(Modified from Huddlestun,1981)



Clayton Formation

The Clayton Formation of Paleocene age
unconformably overlles the Providence Sand, The
lithology of the Clayton Formation varles
considerably, It ranges from a white to gray,
glauconitic, recrystalllzed |Imestone to a gray,
calcareous clay In the Porters Creek Clay facles
(Huddlestun, personal communication, 1981), The
Clayton Formation Is dlvided Into three |Itho=
loglc units (Toulmin and LaMoreaux, 1963, p.
394), The lower division of the Clayton
Formation conslsts of a basal conglomerate and
overlying beds of flrm calcareous sand and
sandstone, The middle divislon of the Clayton
Formation is a coquinold Ilimestone contalning
abundant mollusk shells and bryozoans, The
upper dlvislon Is a grayish-yellow to white,
slity, microfossl | | ferous, mar ine, soft
| Imestone, Although sand may be present
locally, the Clayton Formation Is generally
sand-starved and conslsts malnly of |Imestone
and clay, In updlp areas the |Imestone has
weathered to an lron-rich sandy clay,

Deposition on an Irregular surface and
post-depositional eroston and solutloning have
caused the thickness of the Clayton Formation to
vary conslderably wlithin the study area,
Thickness ranges from less than 50 ft In eastern
Dooly and Crisp Countles to approximately 450 ft
In southern Early and MIller Countles,

Wilcox Group
The Wllcox Group of late Paleocene and

early Eocene age consists of the Nanafalla
Formation, the Tuscahoma Formation, and the
Hatchetlgbee Formation, The Nanafalla Formation
Is a masslvely bedded flne- gralned, glauconitic
sand and sandy clay., The Tuscahoma Formatlion
conslsts of a basal quartz sand overlaln by
olive-gray, thinly bedded, laminated,
carbonaceous sllt and clay interbedded with fine
quartzose sand (Touimin and LaMoreaux, 1963, p.
396, 401, 402), The lower Eocene Bashl Marl
Member of the Hatchetigbee Formation consists of
massively bedded, ol 1ve-gray, glauconltic,
fossi|iferous, calcareous sand (Marsalls and
Friddell, 1975, p. 20), The Bashi Marl |Is
discontlinuous In outcrop; the overlyling
Hatchetigbee sands also are sporadlc In
occurrence,

Clalborne Group
The Clalborne Group of middle Eocene age
unconformably overlles the Wllcox Group. The

Clalborne Group consists of the Tallahatta and
Lisbon Formatlons, Along the Chattahoochee
Rlver, the Tallahatta Formation is a light=-gray,
fosslliferous, slightly calcareous, glauconitic,
clayey sand (Marsalls and Friddell, 1975, p,.
20=-22). The Lisbon Formation unconformably
overlles the Tallahatta Formation, The Llsbon
Formatlon consists of calcareous, fossllliferous,
glauconitic sands; |lImestone; sandy |lImestone;
and clayey sands., Locally some of the sands are
Indurated. In updlp areas, the Tallahatta For-
matlon and the Lisbon Formation are difflcult to
distinguish from one another; and they are,
therefore, mapped as Clalborne undlfferentiated
(Georgla Geologlc Survey, 1976), The Tallahatta
and Lisbon Formations crop out along streams In
the western and northern parts of the study
area, The Clalborne Group generally thlckens
toward the south and southwest, Thickness
ranges from 50 ft+ In the northeast part of the
study area to about 200 ft In southwestern
Calhoun County and Early County,

Ocala Limestone

The Ocala Limestone of late Eocene age
overllies the Clalborne Group throughout most of
the study area. In the extreme northeast corner
of the study area the Clinchfleld Sand of late
Eocene age unconformably overlies the Clalborne
Group, The Ocala Limestone 1Is a white *to
yellow, soft, fosslilferous, porous |Iimestone,
It crops out on the banks of the Flint River In
Dougherty County and along the northern edge of
the Dougherty Plain, Ocala Limestone residuum
crops out as clays along hilltops and uplands In
the southern Fall Line Hills Dlistrict and
throughout the Dougherty Plaln District, An
unnamed Ollgocene |Iimestone residuum overllies
the Ocala Limestone In eastern Dooly and Crisp
Counties (Huddlestun, personal communlcation,
1981),

STRUCTURE

The Clayton Formation has been cut by an
east-west tfrending normal fault near Anderson-
ville In the northeast part of the study area
(Zapp, 1965), South of the fault the Clayton
Formation has been displaced upward by 100 ft
relative to the north side, Cramer and Arden
(1980) postulate a fault trending about N75°W
from southern Early County eastward to Colquitt
County based on the possible absence of +the
Clayton Formation In south Early County.



AQUIFERS IN THE STUDY AREA

An aquifer is a body of rock which stores a
signiflicant amount of water and Is able to
transmit that water |In usable quantities +to
municipal, Industrlal, agricultural, or domestic
wells, An artesian aquifer Is confined between
relatively Impermeable layers; consequently,
the water level In a well penetrating the upper
confining unilt will rise above the top of the
aqulfer due to hydraullc head. Several arteslan
aquifers are present In the study area including
the Providence, Clayton, Clalborne, and Princl-
pal Artesian Aqulfers.

CRETACEOUS AQUIFERS

Underlying the Clayton Formation In the
study area are saturated, permeable sands of the
upper Cretaceous Providence Sand, Other Creta-
ceous aqulfers exist in deeper formatlons, but
the greater expense of constructing wells in
these aqulifers and problems of water quallty
restrict thelr use., These deeper aquifers may
offer a vlable future source of ground water,
but their evaluation Is beyond the scope of thls
proJect, The Providence Sand aqulfer, however,
Is an Important source of ground water, It Is
utitized In multlaquifer wells In Albany and In
the updlp part of the study area where the
Clayton and Clalborne aqulfers are not pro-
ductive,

CLAYTON AQUIFER

The Clayton aquifer consists mostly of
saturated, permeable |Iimestone within the middle
| Imestone unit of the Clayton Formation, In
some areas, saturated, permeable sands In the
upper and lower Clayton Formation are In hydrau-
lic contlnulty with the limestone and are con-
sldered part of the aquifer. The Clayton aqui-
fer Is confined above by relatively Impermeable
clay=rich tayers In the upper Clayton Formatlon
and Nanafalla Formation and below by silt and
clay layers In the lower Clayton Formation and
upper Providence Sand, In the updip part of the
study area, the Clayton lImestone Is reduced Iin
thickness or milssing entlrely as a result of
solution and erosion, Here the Clayton Forma-
tlon crops out as a sandy clay residuum along
streams and on hillsides. In the extreme updip

portions of the study area, the conflning unlts
are more sandy and permeable; as a result, the
Clayton aqulifer may be unconfined and Include
parts of adjacent formations,

Figures 5 through 7 are maps Illustrating
the geometry of the Clayton aquifer In the study

area, Figure 5 Is a structure contour map
showling the elevation of the top of the Clayton
aquifer In feet above or below mean sea level,
This contact Is the top of the permeable Clayton
| imestone or contlguous permeable sand as deter-
mined by well cuttings, cores, and geophyslical
logs, The top of the aqulifer dips to the south-
east at a rate of approximately 20 ft/ml, with a
more southerly dlp along the Chattahoochee Rlver
In the extreme western part of the study area,
This map can be used to estimate the depth to
the top of the Clayton aquifer by subtracting
the elevation Indlcated by the map from the land
surface elevation at a glven locatlon,

Figure 6 Is an lIsopach map of the Clayton
aqulfer In the study area and shows the thick=
ness of the aquifer In feet, The thlckness of
the aquifer generally increases from the outcrop
area to the south, although due to the erosional
nature of the Clayton Formation, thicknesses may
vary conslderably over relatively short dis-
tances In the study area,

Figure 7 Is a structure contour map showing
the elevation of the base of the Clayton aquifer
In feet above or below mean sea level, This
contact Is the bottom of the permeable Clayton
| Imestone or contliguous permeable sand as
determined by well cuttings, ~cores, and
geophysical logs. The base of +the Clayton
aqulfer also dlps to the southeast, but at a
slightly greater rate than the top of the aqul-
fer, Flgure 7 can be used to determine the max-
Imum depth at which the Clayton aquifer will be
encountered by subtracting the elevation Indi-
cated by the map from the land surface elevation
at a glven locatlon,

The relatlonship of the Clayton aquifer to
the Clayton Formatlon and. other stratligraphic
unlts In the study area Is illustrated by the
three geologlc sectlions In Plate 1. The south-
easterly dlp and +the general southwesterly
thickening are apparent In these sectlons,
Facles changes through the study area are (llus-
trated by changing llthologles recorded In the
well logs.

CLAIBORNE AQUIFER

The Clalborne aqulfer generally consists of
saturated, permeable sands In the Tallahatta
Formation, but In some areas may include satur-
ated permeable sands of the lower Llisbon Forma=
tion and Hatchetlgbee Formation which are In
hydraulic continuity. These sands may be separ-
ated by less permeable sequences of flne sand,
sllt and clay, The aquifer Is conflned above by




EXPLANATION
— 100~ — STRUCTURE CONTOUR - Shows altitude of top of aquifer. Dashed where

approximately located. Datum is mean sea level. Contour interval 100 feet.

AREA OF OUTCROP - Includes Clayton undifferentiated, Nanafalia, and Porters
Creek Formations.

WELL - Number represents altitude of top of the Clayton aquifer.

WELL - Location of well which penetrates Cretaceous strata. No Clayton strata
encountered.

= e FAULT -Dashed where approximately located. D indicates downthrown side.
? indicates possible fault.

Figure 5, Structure Contour Map of the Top of the Clayton Aqulfer
(from Tuohy, M,A,, 1983b),
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E‘XPLANATION

——100 — - LINE OF EQUAL THICKNESS - Shows thickness of entire aquifer. Dashed

353

0248

where approximately located. Contour interval 50 feet.

AREA OF OUTCROP - Includes Clayton undifferentiated, Nanafalia, and
Porters Creek Formations.

WELL - Number represents thickness of aquifer. N

WELL - Number represents minimum thickness of aquifer for well which
did not penetrate base of Clayton aquifer.

WELL- Location of well which penetrated Cretaceous strata. No Clayton
strata encountered.

- FAULT - Dashed where approximately located. D indicates downthrown side.

? indicates possible fault.

Flgure 6. lIsopach Map of the Clayton Aquifer (from Tuohy, M.A,,
1983c),
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EXPLANATION
—100— — STRUCTURE CONTOUR - Shows altitude of base of aquifer. Dashed where A

approximately located. Datum is mean sea level Contour interval 100 feet.

AREA OF OUTCROP - Includes Clayton undifferentiated, Nanafalia, and Porters
Creek Formations.

0.y  WELL - Number represents altitude of base of the Clayton aquifer. %'

6*  WELL - Number represents altitude of bottom of well which did not penetrate
the base of the Clayton aquifer.

] WELL - Location of well which penetrated Cretaceous strata. No Clayton strata
encountered.

— = FAULT - Dashed where approximately located. D indicates downthrown side.
? indicates possible fault.

Figure 7, Structure Contour Map of the Base of the Clayton Aqulfer
(from Tuohy, M.A,, 1983d),
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relatively Impermeable clay layers In the upper
Lisbon Formation and below by the clay-rich
Tuscahoma Sand and Nanafalla Formation, The
aquifer crops out along streams In a band run-
ning from southwest to northeast through +he

central and north=central parts of the study
area, and Is locally Influenced by stream flow
there.

Figures 8 through 10 are maps Illustrating
the geometry of the Clalborne aqulfer In the
study area, Fligure 8 Is a structure contour map
showing the welevation of the top of the
Clalborne aquifer, In feet above or below mean
sea level, This contact Is the top of the
uppermost saturated, permeable sand In the upper
Tallahatta Formation or the lower Lisbon Forma-
tlon as determined by well cuttings, cores, and
geophyslcal logs. The top of the aquifer dips
to the southeast at a rate of about 14 ft/mi
with a more southerly dip along the
Chattahoochee River In the western part of the
study area, Thls map can be used to estimate
the depth to the top of the Clalborne aqulfer by
subtracting the elevation Indicated by the map
with the Iland surface elevation at a glven
location,

Figure 9, an lIsopach map of the Clalborne
aqulfer, shows the thlckness of the aqulfer In
feet. The thickness of the aqulifer generally
Increases from the outcrop area to the southeast
and east of the Flint River in Crisp and Dooly
Countles, Note that the thickness Indicated on
this map Is from the top of the uppermost satur-
ated, permeable sand to the bottom of the lower=
most saturated, permeable sand in the aquifer
and therefore may not represent actual permeable
thickness,

Figure 10 Is a structure contour map show=
Iing the elevation of the base of the Clalborne

aqulfer, In feet above or below mean sea level,
This contact Is the bottom of the lowermost
saturated, permeable sand in the lower

Tallahatta Formation or upper Hatchetigbee For=
matlon as determined by well cuttings, cores,
and geophysical logs. The base of the aquifer
also dips to the southeast. Thls map may be
used to estimate the maximum depth at which the
aquifer wlll be encountered by subtracting the
elevation indlcated by the map from the land
surface elevation at a gliven locatlon,

The relatlonship of the Clalborne aqulifer
to the Clalborne Group and other stratigraphlc
units in the study area Is Illustrated by three
geologic sections shown in Plate 2, The south-
easterly dip and general southerly thickenling

12

are shown, Lithologlc descriptions of wells
used for the sections Indlcate facles changes
occurring In the study area.

PRINCIPAL ARTESIAN AQUIFER
Overlylng the Clalborne
southern part of the study area

Group In fthe
Is the satur=

ated, permeable Ocala Limestone, The Ocala
Limestone almost exclusively constltutes the
Principal Artesian Aquifer In this area, South

of Albany, this aquifer Is the maln source of
ground water for all purposes, North of Albany,
however, It thins and becomes less productive,
necess|tating the use of the deeper Clalborne
and Clayton aquifers for high-ylelding wells,
Nevertheless, In the southern part of the study
area, particularly In Dougherty County, the
Princlpal Artesian Aqulfer supplles large quan=
tities of water for industry and Irrigation,

GROUND-WATER USE

GENERAL

Ground-water use patterns In southwestern
Georgla have undergone rapid change since the
turn of the century and particularly In the last
5 to 10 years, During the early 1900's, municl=
palities were the major ground-water users. By
the 1950's, Industrial ground-water use had be-
come slignificant, The use of ground water for
irrigation began during the 1960's, but did not
become common unti!| the late 1970's, The major-
Ity of lIrrigation systems were Installed after
1975,

Irrigation systems reduce the risk of crop
loss due to drought and slgnlficantly increase
crop vylelds, Several years of below normal
rainfall In the mld=1970's through 1981 combined
with development of, affordable Irrlgation
systems have led fo rapld growth In thelr use,
Figure 11 1llustrates thls growth, Fligure 1la
shows that the number of ground-water Irrigation
systems in the State Increased from less than
300 wells In 1955 to over 4,000 wells In 1981,
Flgure 11b shows the Increase in the number of
Irrigation wells In the 39 countlies of south-
western Georgla and In the 15-county study area
from 1977 through 1981, During thls period, the
number of Irrigation wells In the study area
grew from less than 200 fo about 800,

Water-use data In thls report were supplled
by the Georgla Geologlic Survey Water-Use Data
Collection Project. When the projJect Iis com=-
plete, water-use data will be catalogued accord-
ing to type of use (i.,e,, municlpal, Industrial,
irrigation, etc,) as well as belng subdivided by
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EXPLANATION

STRUCTURE CONTOUR - Shows altitude of top of
aquifer. Datum is mean sea level. Dashed where
approximately located.Contour interval 100 feet.

AREA OF OUTCROP - Includes Claiborne undiffferen-
tiated, Lisbon, and Tallahatta Formations.

WELL - Number represents altitude of top of the
Claiborne aquifer.

8, Structure Contour Map of the Top of the Clalborne Aqulfer
(from McKoy, M,L., and Mack, D.M,, 1983c),
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LINE OF EQUAL THICKNESS - Shows thickness of entire
aquifer. Dashed where approximately located. Contour

interval 100 feet. pr

AREA OF OUTCROP - Includes Claiborne undifferentiated,
Lisbon, and Tallahatta Formations.

0,7 WELL - Number represents thickness of aquifer.

Isopach Map of the Clalborne Aqulfer (from McKoy, M.L,, and
Mack, D.M,, 1983a),

Flgure 9,
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EXPLANATION

100—~~— STRUCTURE CONTOUR - Shows altitude of base of
aquifer. Datum is mean sea level. Dashed where
approximately located. Contour interval 100 feet.

AREA OF OUTCROP - Includes Claiborne undifferen-
tiated, Lisbon, and Tallahatta Formations.

0272 WELL - Number represents altitude of base of the
Claiborne aquifer.

Figure 10, Structure Contour Map of the Base of the Clalborne Aqulfer
(from McKoy, M.L,, and Mack, D.M,, 1983b),
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both county and water source (aquifer or surface
water), Only municipal, Industrial, and Irri-
gation uses are considered here, Data for do-
mestic and other categorles of use are lacking
since few records are kept by State and local
governments or drillers, Water use by domestic
and other categorlies, however, Is estimated to
be small when compared to municipal, Industrial,
and Irrigation use, Municipal and Industrial
ground-water use data are more accurate because
large users (over 100,000 gal/d) In these cate=-
gorles are required under the Georgla Ground
Water Use Act of 1972 to supply quarterly re=
ports of water use to the Georgla EPD, Irrl=
gatlion use, however, was exempted from this act
and accurate, current data are not avallable,
Irrigation use for 1980 was estimated by the
Georgla Geologic Survey Water-Use Data Col-
lection Project using known acreage under Irri=-
gation and type of crop planted (Plerce and
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Barber, 1981, 1982), A |isting of Irrigation
wells |Is also avallable from the Water Use
Data Collectlon ProJecf'

1t This 1lsting Is unavoidably Incomplete;
also, It Is sometimes not possible to determine
the aquifer used due to lack of well construc-=
tion Information, The Irrigation estimates used
In this report are, therefore, divided Into two
groups: (a) use from wells of known construction
and therefore known aqulfer uttlltzation and (b)
use from wells of uncertaln construction, Use
In this latter category was estimated by assum=
Ing that the group of wells of unknown construc=-
tlon utillzed the aqulifers In the study area in
the same ratlo as the group of wells of known
construction,
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Figure 11, Irrigation Trends In Georgla and the Study Area. a). Number
of ground-water Irrigation systems In Georgla, 1955, 1975«
1981, b), Number of ground-water Irrigation systems In
southwest Georgla and the study area, (Data from Skinner,
R.E., 1977, 1978, 1979, and Harrlson, K,A,, 1980, 1981),



The municlpal, Industrial, and Irrlgation
water-use data reported here are generally for
the year 1980, However, where avallable, muni-
clpal and Industrial water-use figures were up=
dated wlth 1981 and 1982 data from the Georgia
EPD flles. Flgure 12 shows ground-water use In
the study area by aqulfer, and the municlpal,
Industrial, and Irrigation wlthdrawals from
the Clayton and Clalborne aquifers, The Clayton
and Claliborne aqulfers supply about 50 percent
of the ground water used In the study area,
Table 2 |lsts water use from the Clayton and
Claiborne aquifers by category of use and by
county In the study area. Note that these
figures are average dally use and do not reflect
the highly seasonal nature of water use, partic-
ularly for Irrigatlon, Durlng the spring and
summer seasons, dally Irrlgation withdrawals are

Others (mostly Ocala Ls and
Providence Sand)

69.59 mgd

20%
2560 mgd

Industrial 0.5%,0.183mgd —,

Municipal Irrigation
39% 61%

9.96 mgd 1551 mgd

USE OF CLAYTON AQUIFER

Clayton Aquifer Claiborne Aquifer

36.06 mgd

much larger than those shown In Table 2, while
In the fall and winter months they approach
zero, Munlcipal wlthdrawals, although not as
variable as Irrigation wlthdrawals, are also
greatest In summer and lowest In winter,

CLAYTON AQUIFER

The largest municipal and Industrial with-
drawals of ground water from the Clayton aquifer
occur In the Albany area, The population of
Albany had grown to 78,000 in 1980 (Flg, 2).
Table 2 shows that 7.69 mililon gallons per day
(Mgal/d) were wlthdrawn from the Clayton aqulfer
in Dougherty County, coming almost entlirely from
Albany's municlpal wells, Industrial use of the
Clayton aqulfer In Dougherty County was about
0,10 Mgal/d, a figure which Is somewhat mis=
leading because some Industries In Albany use

GROUND WATER USE BY
AQUIFER IN STUDY AREA

27%

Industrial 5% ,1.82 mgd

Municipal Irrigation
32% 63%

1151 mgd 22.73 mgd

USE OF CLAIBORNE AQUIFER

Figure 12, Ground-water Use In the Study Area, Irrlgation use Is from
1980 data., Municlpal and industrial use are from 1981-82

data,



Table 2. Water Use from the Clayton and Clalborne Aquifers,

Consumptive Use of the Clayton and Claiborne Aquifers in the Study Area

(units are millions of gallons per day)

system consumption is directly proportional to acres irrigated.

2) These

irrigation figures are based on the assumption that the

group of wells with unidentified aquifers have an identical
ratio of Clayton:Claiborne:other aquifer wells as the group of
wells with aquifer identification.

18

COUNTY AQUIFER INDUSTRIAL IRRIGATION MUNICIPAL TOTAL
known ! extr:apolated2
Calhoun Claiborne - 0 0 0.03 0.03
Clayton = 1.42 0 0.35 1.77
Clay Claiborne - 0 0 - -
Clayton i 1.01 0 0.01 1.02
Crisp Claiborne = 0.45 0.12 0.7 1.28
Clayton = 0 0 = =
Dooly Claiborne 0.01 4.99 1.37 0.13 6.50
Clayton - 0.06 0 - 0.06
Dougherty Claiborne 1.7 0.24 0 9.40 11.35
Clayton 0.10 0.24 0 7.69 8.03
Early Claiborne 0.10 3.04 1.22 - 4.36
Clayton - 1.06 0.15 0.79 2,00
Lee Claiborne - 0.14 0 0.76 0.90
Clayton - 1.42 0 - 1.42
Macon Claiborne = 1.58 0.23 = 1.81
Clayton s 0.33 0.07 = 0.40
Quitman Claiborne - - - - -
Clayton 0.03 - - - 0.03
Randolph Claiborne - 0.47 0 0.10 0457
Clayton - 4,53 0 0.33 4,86
Schley Claiborne = 0 0 = =
Clayton = 0 0 - -
Stewart Claiborne - 0 0 = -
Clayton = 0 0 - —
Sumter Claiborne 0 2.43 4,31 0:23 6.97
Clayton 0.002 0.24 0.51 - 0.75
Terrell Claiborne o 1.43 0.7 - 2,14
Clayton - 1.22 1.73 0.79 3.74
Webster Claiborne - 0 0 0.15 0.15
Clayton - 0.41 1.1 - 1.52
Study
Area Claiborne 1.82  14.77 7.96 1151 36.06
Totals Clayton 0.13 11.94 3.57 9.96 27,60
Use of 0: Information on file indicates zero consumption in this
category and aquifer,
Use of —=: No record of aquifer use in this category exists, but
use may not be ruled out.
1) Known irrigation figures were calculated assuming that individual



the clty's water, In addition to Albany, other
munlclpal users of the Clayton aqulfer include:
Arlington, Edison, Leary, and Morgan In Calhoun
County; Bluffton and Ft+, Galnes In Clay County;
Cordele In Crisp County; Blakely In Early
County; Cuthbert In Randoiph County; Sasser,
Parrott, Bronwood, and Dawson In Terrell County;
and Weston In Webster County, Total municlipal
and iIndustrial use from the Clayton aquifer In
the study area was about 10,1 Mgal/d for the
time perlod reported In Table 2,

Irrigation systems using the Clayton aqui-
fer are scattered throughout the study area, but
they are most concentrated In northern Calhoun,
southern Clay, northeastern Early, eastern and
southern Randolph, southern Terrell, and south-
ern Lee Counties, Ylelds from the Clayton aqul-

fer are generally highest In these areas., Table
2 shows the total Irrigation use from the
Clayton aguifer was about 15,5 Mgal/d, Because

1980 data were used and ground-water use for
Irrigation Is constantly Increasing, this number
Is probably less than actual current use,

CLAIBORNE AQUIFER

The largest municlipal and industrial with-
drawals from the Clalborne aquifer also occur
In the Albany area. The clty of Albany withdrew
about 9,4 Mgal/d from the Clalborne aqulfer
during the perlod reported. In 1979, the Miller
Brewling Company constructed a plant In Albany
and recelved a permit to withdraw 3,0 Mgal/d
from thelr three supply wells, Two of these
wells tap only the Clalborne aquifer; the third
produces water from both the Clayton and
Clalborne aqulfers, The Miller Plant currently
(1982) wlithdraws about 1,5 Mgal/d. A Georgla
Paciflc Corporation plant located near Vienna In
Dooly County Is another Industrial user of the
Clalborne aqulfer, although its use has been
greatly reduced by conservation efforts., The
company's permlt for 2,5 Mgal/d was dropped by
the Georgla EPD because Its withdrawals fell
betow 100,000 gal/d, an Indlcation of what
effective conservatlion measures can accompllish,

Other municlpal users of the Clalborne
aqulfer Include: Leesburg and Smithville In Lee
County; Plalns, Leslle, and DeSoto In Sumter

County; Vlenna iIn Dooly County; Cordele In Crisp
County; and Shellman in Randolph County, Total
municipal and Industrial use of the Clalborne
aqulfer In the study area was about 13,3 Mgal/d,

In the past, the high cost of constructing
large-capacity, screened wells In the sandy
Clalborne aqulfer restricted Its use, However,
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the Clalborne aqulfer has been heavlly developed
for Irrigation In areas where ylelds from the
Clayton aquifer are not adequate for Irrigation
supp ly. These areas Include southern Earty,
eastern Terrell, Sumter, Lee, Crisp, Dooly, and
southeastern Macon Countles. Ylelds from the
Clalborne aqulfer are especlally high In Crisp
and Dooly Countles., Total irrigation use of the
Clalborne aqulfer In the study area was about
22,7 Mgal/d during the perlod reported In Table
2,

WELL CONSTRUCTION IN THE STUDY AREA

Typlcal well construction of Clayton and
Clalborne aquifer wells and a multiaqulifer well
In the study area are shown In Figure 13, Al-
though the Clayton aqulifer Is deeper than the
Claiborne aquifer, wells tapping the Clayton
aqulifer may be of simple construction and are
generally less costly than Clalborne aqulfer
wells, Typically, a well tapping the Clayton
aqulfer Is constructed by drilling to the fop of

the aqulifer, Installlng and groutling casing, and
then drlliling Into the aqulfer, leaving the
bottom of the well as an open hole, The dense,
fractured Clayton |imestone usually will remaln
open, After drilling Is completed, the well Is
developed to remove drilling flulds from the
well and aqulfer,

Construction of a Clalborne aqulfer well Is
more complex because the loose sands of the
aqulfer normally must be screened to prevent
col lapse of the well, A typlical Clalborne aqul-
fer well 1Is first drilled to the top of the
aqulfer and casing Is Installed and grouted, A
hole 1Is then drilled Into the aqulifer and
screens are Installed opposite water=producing
sands, which are best determined from geophysl=
cal logs, The screened interval may or may not
be gravel packed depending on the Intended use
of the well, Ylelds generally will be higher In
gravel packed wells, After drilling s com=
pleted the well Is developed to remove drillling
flulds from the well and aqulifer,

The construction of a Clayton and Claiborne
multlaquifer well also Is shown In Figure 13,
The well Is screened In the Clalborne aqulfer
and completed open-hole In the Clayton aqulfer,
Muttlaqulfer constructlion has the advantage of
the Increasing well ylelds while reduclng the
Impact on each aquifer ‘and can, In additlon,
serve to act as a point of recharge from one
aquifer to the other, Note that only the
Clayton and Clalborne aquifers have been con-
sldered here, In parts of the study area where
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Figure 13,

they are viable aqulifers, the Principal Artesian
and/or Cretaceous aqulfers also may be Included
In multiaquifer wells, In order to make the

best use of multlaquifer wells, It Is recom-
mended that these wells be geophysically logged
prlor to completion so that the well can be

designed to take advantage of the water-bearing
unlts encountered,

The many possible varilations and alterna-
tives to the constructions shown In Flgure 13
are beyond the scope of this study. Depending
on conditlons encountered in drillling and the
Intended use of the well, construction may vary
considerably,

GROUND-WATER QUALITY

CLAYTON AQUIFER

Ground water from the Clayton aquifer In
the study area Is a soft to moderately hard,
calclum blcarbonate to sodlium-calclum blcarbo-
nate type. The quality Is generally very good,
and meets all standards established by the
Georgla EPD In its 1977 "Rules for Safe Drinkling
Water", Figure 14 shows the dlistribution of

CLAYTON MULTIAQUIFER
AQUIFER WELL
WELL
4 1 |
’ =
/ v
1
L4 4 | ) EXPLANATION
Screened
Interval
Open-hale
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Interval

[g] Cement Grout

Annular Space
'gl may or may not

be Gravel Packed

Typical Well construction In the Study Area.

total dissolved sollds (TDS) and carbonate hard-
ness In the Clayton aquifer. TDS concentrations
are generally less than 200 mililgrams per |iter
(mg/1) and nowhere In the study area exceed 250
mg/t.

The sodium content from some Clayton aqul=-
fer wells 1s not typlcal of limestone aqulfers,
which generally contaln |ittle or no sodlum,
Upper Cretaceous sands, whlch' contaln sodium
feldspar, are known as having ‘sodlum blcarbonate
water (Walt, 1960d, p. 20), This discrepancy
has been clted as evidence that water Is leaking
from the upper Cretaceous Providence Sand aqul=-
fer to the Clayton aquifer (Hicks and others,
1981, p. 13), Leakage has been documented
through Idle multtaquifer wells in the Albany
area (Hlcks and others, 1981, p, 19-20) and may
also occur through the conflning unit separating
the Clayton aqulfer from the Providence Sand
aqulfer, Feldspathlc basal sands In the Clayton
Formation which may be In hydrologic continulty
with the Ilimestone aquifer also may be the
source of the sodlum In water from Clayton
aquifer wells (Walt, 1960d, p, 12),
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CLAIBORNE AQUIFER

Ground water from the Clalborne aquifer In
the study area Is generally a moderately hard to
hard calclum bicarbonate type., The quallty Is
good, meeting the drinking water standards of
the Georgla EPD, Figure 15 shows the distri-
bution of TDS and carbonate hardness In the
Clalborne aquifer, TDS concentratlons are
generally less than 200 mg/| and nowhere In the
study area exceed 250 mg/l, South of the study
area, however, the chloride content of the
Clalborne aqulfer Increases and the water Is no
longer of good quallity, Chlorides of 11,900
parts per milllon (ppm) and TDS of 22,200 ppm
have been reported In Thomasville, Thomas County
(Walt, 19604, p, 13),

Calclum blicarbonate water Is not typlcal of
a pure sand aqulifer and, In the case of the
Clalborne aqulfer, has been attributed to co-
quina and sandy |Imestone beds Interlayered with
the sands of the Clalborne Group and upper
Hatchetigbee Formation, This atyplcal chemlistry
has also been cited as evidence of possible
leakage to the Clalborne aquifer from the over-

lylng Princlpal Artesian Aquifer (Hicks and
others, 1981, p, 13),
POTENTIOMETRIC TRENDS
GENERAL
A potentlometric surface Is the level ‘o

which water In a properly constructed well (one
which 1Is tightly cased from the water=-bearing
zone to the surface) will rise due to hydraulic
head.1 Contour maps of this surface were con-
structed for the Clayton and Claliborne agulfers
by plotting and contouring water~level measure-
ments from a network of observation wells,
Potentlometric maps for different time perlods
were constructed to illustrate long-term trends
In the potentiometric surface, The dlrection of
ground-water flow generally Is perpendicular to
the potentiometric contours, from higher to

1 Hydraullc head
head and elevatlion head,
potential energy of a unit mass of water In an
aqulfer expressed In terms of length, For a
more complete discussion of thls term, see
Freeze and Cherry, 1979, p, 18-26,

In thls report, hydraullc head Is assumed
equal to the altitude of the statlc water sur-
face In wells completed In the Clayton or
Claiborne Aqulfers,

Is the sum of pressure
I+ Is a measure of the
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lower heads, and Is Indicated by flow arrows on
the potentiometric maps,

A ground-water divide Is a ridge on the
potentliometric surface from which ground water
flows In both directlons and Is represented on
the maps by a patterned Iline, Ground-water
divides often colnclde with or roughly paralliel
surface water dlvlides.

The conflguration of the potentiometric
surface of an aqulifer Is affected by ground=
water wlthdrawals, A cone of depression may
develop In the vicinlty of pumping wells and is
represented on potentiometric maps by closed
contour lines with hatch marks polnting inward.
Water levels are successlvely lower toward the
center of the cone, and ground-water flow Is
toward the center. When there Is a concentra=
tlon of pumplng wells In an area, a cone of
depression may become evident on a regional
scale.

Water-level changes In aquifers are deter=
mined by several Interrelated factors. These
Inctude the hydraullc properties of the aqulfer,
the recharge to the aquifer, and the dlscharge
from the aqulifer. The hydraulic propertles of
the aqulfer, such as transmissivity, storage co-
efficlent, and gradient affect the quantity and
rate of groundwater movement through an aqulfer,
The recharge to an aqulifer depends on the
hydraullc properties llsted above, cllimate (pre=-
cipltation, evapotranspliration, and streamflow
condltions), Inflltration rate (which depends on
outcrop area, slope, and permeability), and
relationship to other aquifers (head potentlal
and effectiveness of conflnlng unlits), Dis=
charge can be elther natural (Into surface
streams or through Intervening conflning zones
Into other aqulifers) or artificlal (through
wells constructed by man), Discharge also
depends on the hydraullic properties of the aqui-
fer, climatic conditions, stream base flow,
relationships to other aqulfers, and wlthdrawals
from wells,

LONG-TERM POTENTIOMETRIC TRENDS

Clayton aqulfer

Maps of the potentiometric surface of +the
Clayton aqulifer have been constructed for four
time perlods: 1950-1959; December 1979;
October-November, 1981; and March, 1982, These
maps 1llustrate the Impact of development on the
Clayton aqulifer,
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Figure 16 Is a map showing the potentlio-
metric surface of the Clayton aqulfer during the
period 1950-1959, The Impact of wlthdrawals can
be seen even during this time of comparatively
little development. Munlclpal use of the aqui-
fer was becoming slgnificant and Industrial
users were developing the aqulfer in Albany and
Dawson at thls time, A cone of depression had
developed around Albany, where the Ilowest
hydraul lc head, 92 ft, was measured In 1955 at
the Virglinla=Carolina Chemlcal Company well near
the center of the cone, Clayton aquifer wells
In the Albany area which were free-flowing In
the late 1800's and early 1900's, wlth hydraulic
heads up to 220 ft+, had stopped flowing by the
19501's, The hydraulic head In the city of
Dawson was 225 ft, compared with 324 ft In the
early 1900's, Contours Indlcate two ground-
water dlvides which generally colnclde with
surface water divides, Along the westernmost
ground~water divide, flow was to the southwest
toward the Chattahoochee Rlver and to the south
toward Milter County, The other ground-water
divide separated water moving to the southwest
from water moving to the southeast toward
Dougherty County,

Flgure 17 is a map of the potentliometric
surface of the Clayton aquifer In December,
1979, Thls map shows the heavy Impact of de-
velopment on the aquifer, In additlon to In-
creased munliclpal and Industrlal withdrawals,
agricultural withdrawals had become signlflcant

by 1979, The cone of depression at Albany had
deepened and Its radius of Influence had spread
to several nearby countles, The cone Is elon-

gated toward the northwest In part because of
heavy agricultural withdrawals In Calhoun,
Randolph, Terrell, and Lee Countles. The lowest
measured hydraulic head was 57 ft+ at +the
Virginia=Carolina Chemical Company well In
Albany, The hydraulic head In Dawson had
dropped to 155 ft, Reductions In the elevation
of the potentiometric surface were slignlficant
throughout most of the study area, except In
areas of outcrop and stream control,

Figure 18 Is a map showing the potentio=
metric surface of +the Clayton aqulfer In
October-November, 1981, Hydraullc heads mea-
sured at this time were the lowest encountered
to date, The fall of 1981 followed a winter of
below normal rainfall (see Fig, 4) and a dry
summer durling which Irrigation withdrawals prob-
ably were greater than any previously, The
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Albany cone of depression had extended northwest
and merged wlth a smaller cone around Dawson.
The lowest measured hydraullc head, 37 ft, was
measured at the center of the Albany cone, while
in Dawson the hydraulic head had decllined to 125
%

Flgure 19 is the most recent potentiometric
map of the Clayton aqulfer and was constructed
from measurements taken In March, 1982, Com=
pared to the October-November, 1981 map, signi-
flicant increases In hydraulic heads were encoun-=
tered, Most of this Increase can be traced to
the highly seasonal nature of withdrawals, In
an area of high Irrligation use, the potentio=
metric surface of the aquifer will rebound when
pumps are shut off at the end of the Irrigation
season, |n addition, rainfall during the winter
of 1981-82 was sllghtly above normal following
several years of comparatlve drought and the
water-level rise may, In some areas, reflect an
Increase In recharge from this rainfall, The
hydraullc head at the center of the Albany cone

of depression was 50 ft, while In Dawson It was
148 f+,
Long=term hydrographs also serve to 1llus=

trate the changes In water levels in the Clayton
aquifer, Long-term hydrographs show trends over
a perlod of years but do not reflect seasonal
fluctuations In hydraullc heads, Figure 20
shows three such hydrographs, Figure 20a s a
composite hydrograph of three wells In the city
of Dawson for the time perfod 1903 to 1981, |In
1981, the hydraulic head in Dawson well No, 4
was 125 {1+, compared to 324 ft In well No., 1 In
1903, This represents a decllne of 199 ft, an
average of 25 ft per decade. Figure 20b Is a
composlte hydrograph of two wells In the city of
Edison spanning the years from 1910 to 1981, I+
shows a decline of 100 ft+, an average of 14 f+t
per decade, Fligure 20c Is a hydrograph of the
Atlantic lce and Coal Company well In Albany
from 1885 to 1955, after which the well was
destroyed, During the perlod shown, the hydrau-
ltc head decllned 88 ft, an average of 14 ft
per decade,

Claliborne aqulfer

Maps of the potentiometric surface of the
Clalborne aquifer have been constructed for four
perlods: 1950-1959; December, 1979; October-
November, 1981; and March, 1982, This sequence
Il lustrates trends In the potentiometric sur-=
face, Although withdrawals have caused some




84°

£ T~
b umm;} 1

!
5 </ ¥

i E;k | ...,,lﬁ__\_sM ACPN [IJ

J’ s !Fﬁs}“’gnﬁ j i

SCHLEY W'S'SJ T "R

85°

== e —S-
)

-

S - P2 / ﬁi
|
|

Hyron, lc< et J

p\o O /l-(Y

ndia

L \J./

i | N ‘ '. v; ‘ T %,’ : o 4 k : ‘I'u ) m——— T —I
S R I ; (. ; . 9 cg%}?]‘!"‘:.—"_ o= i

c ST P |

P

s i

g Arabi |

L'\.,\___ e

Vel \ [ TN
é ) b 4 Hgm?e Chit -n%f\--m
- = ™N

Aregee

Blakity o
by

S E ARLY

30 MILES

]
k) | EXPLANATION
———u_r-

oalisg

! AREA OF DUTCROP AND STREAM CONTROL — Outcrop includes Clayton and Nanafalia Formations

gy T

i -- FAULT- Dashed where approximately located. D indicates downthrown side, U indicates upthrown side
i

3 _] -i-ZOO— POTENTIOMETRIC CONTOUR- Shows altitude at which water level would have stood in tightly cased
pson wells 1950- 1959, Dashed where approximately located. Contour interval 50 feet. Arrow indicates
direction of ground-water flow. Datum is mean sea level.

85
T GROUND-WATER DIVIDE

@ DATA POINT- Numbers correspond to field numbers in Appendix A.

Fligure 16, Potentlometrlc Surface of the Clayton Aqulfer, 1950-1959
(modl1fled from Ripy and others, 1981),

25



s

ntozumas

G pl T TTTATT— T
a5e i "07 Amml- !
g q
g - .L mumwun Fuunurn !
Louvate Htanhivn{
“; - 3 P D Ko o |
3 1 ) o \‘ I'mdln |
Chatles I %\ I
N
M, - "? 1
. ’ mvm- I
gﬁ !j % N p .
320 ' ' g 320

| Sumine

e

"

\urv

t FP N F
Bg AU = 5 .

Bl 045
P N .
EA R L Y ’ 6] 10 20 30 MILES
i | ] ]
‘n . 1
J e EXPLANATION
TR Y/ S 1] gl

ey

AREA OF OUTCROP AND STREAM CONTROL — Outcrop includes Clayton and Nanafalia Formations.

A Sorines ’

! --+ FAULT— Dashed where approximately located. D indicates downthrown side, U indicates upthrown side.
3 ! +/50— POTENTIOMETRIC CONTOUR-Shows altitude at which water level would have stood in tightly cased
0| '.i:i"‘__‘ wells, December 1979. Dashed where approximately located. Contour intervel 25 feet.

Arrow indicates direction of ground-water flow. Datum is mean sea level.

85 IR GROUND-WATER DIVIDE

084 DATA POINT—Numbers correspond to field numbers in Appendix C.

Flgure 17, Potentiometric Surface of the Ciayton Aqulfer, December
1979 (modifled from Ripy and others, 1981),

26



84°

]

intazuma "_

85° EHL@Q:] // ""';")4‘ '1.,,,, d 29 funacinn i‘
P — o b 1% 1ox
= o 1 ; [ _/ e =]  Daiing
" 5} 1 \. (¥ LZoimr — i
/ Louvale saakiy -
- M M
Michwood !
''''' |
'

= - ’M“ W S—— “f

&
Wasann Hathey™
Fwinmn )
1 |

T T

y n-cm { 8 7
A Al /] "b-l‘
20!

‘mnlnlya‘ =
EARLY i 0 10 20 30 MILES
“ILuke k . . 4
f “ EXPLANATION
\ l.umlnr- A
! AREA OF OUTCROP AND STREAM CONTROL — Outcrop includes Clayton and Nanafalia Formations.
. U indicates upthrown

. Eodbr Sarings r
| — -

FAULT - Dashed where approximately located. D indicates downthrown side

D
u
—t) 5O=— POTENTIOMETRIC CONTOUR - Shaws altitude at which water level would have stood in tightly cased
wells, October—November,1981. Dashed where approximately located . Contour interval 25 feet. Arrqw
indicates direction of ground-water flow. Datum is mean sea level.
LRI R GRDUND'WATER nleDE
84
® DATA POINT - Numbers correspond to field numbers in Appendix C.
Figure 18, Potentlometric Surface of the Clayton Aqulfer, October -

November, 1981,

27

32°



Sy

=

Blakely g 4

Al

=

G

. 250ve\01
oL eabarnar v “
g @105 143 144
pfnal, ~cfd @
2o Y A 75

watsn i

55 &

Linivale Beeakiyhy d:-' u‘32 oy ‘_\ k . 0 —J j-’
! 26 -

istes  odile. tag,
= )

Chares w
-'-~-a

.~
Lggipfin

Ral s‘

LN

84°

gl o

/ i
/
5
G
",

pN [

|
interums 1
; g e g — -
3. Fany)
N > 29 Lynastilla

/S ﬂ-\v?
Fiteat

H/: urle /
O

$¢ it

W SRR

£ 7
00X ™, ‘s
17

%
O hes 2

=75 ta"‘"s:;' 76
cCALHOUWN
i~ 150 PO

JEARLY i 0 10 20 30 MILES
g | S ||
’ J-—l EXPLANATION
n-u-ur___ St ST

I

I
i o

85

°

|

—+/50~-

SR

@84

AREA OF OUTCROP AND STREAM CONTROL — Outcrop includes Clayton and Nanafalia Formations.

FAULT- Dashed where approximately located. D indicates downthrown side. U indicates upthrown side.

POTENTIOMETRIC CONTOUR— Shows altitude at which water level would have stood in’ tightly cased
wells, March, 1982. Dashed where approximately located. Contour interval 25 feet. Arrow indicates

direction of ground-water flow. Datum is mean sea level.

GROUND-WATER DIVIDE
DATA POINT- Numbers correspond to field numbers in Appendix C.

Figure 19, Potentiometric Surface of the Clayton Aqulfer, March 1982,

28



ALTITUDE OF WATER SURFACE (FEET)

340 4
. 4
Average Decline
320 25 feet/decade 260
200 s | Average Decline
1 Ll-'d 14 feet/decade
280 & Dawson Well No. 1 > 240
® Dawson Well No. 3 w
260 @ Dawson Weli No. 4 O
oy S .
w
S
240
’ 0 20 A Edison Well No. 1
220 é ] ® Edison Well No. 2
S
200 =
6 200
180 - w J
(=]
160 2
e 180
|
140 =< 4
T T T T T T T T T T i |
1900 1920 1940 1960 1980 Wi ¢ i8d0 1950 1870 1990
TIME (YEARS) TIME (YEARS)
Sources: Stevenson and Veatch, 1915; Wait, 1960 (c); Sources: Stevenson and Veatch, 1915; Wait, 1969 (a);
U.S. Geological Survey, unpublished data. Georgla Geologic Survey open-flle data.
240+
220
n Average Decline

14 feet/decade
200+

180+

160

ALTITUDE OF WATER SURFACE (FEET)

140

120
1880

1800 1970 Wi 1dko
TIME (YEARS)

Sources: Stevenson and Veatch, 1215; Walt, 1963;
U.S. Geological Survey, unpublished data.

Figure 20, Long=term Hydrographs of Clayton Aquifer Wells, a), Com-
posite hydrograph of Dawson City wells, b), Composite
hydrograph of Edison City wells, <c). Hydrograph of
Atlantic lce and Coal Co, well, (Modlfled from Ripy and
others, 1981),
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local declines, the Clalborne aqulfer has re-
malned relatively stable throughout most of the
study area,

Flgure 21 Is a map of the potentiometric
surface of the Clalborne aqulfer for the time
perlod 1950-1959, when the aqulfer was relative-
ly unaffected by development, Hydraullc heads
ranged from approximately 500 ft in the extreme
northern section of the study area to 163 ft In
Albany. The map shows the Influence of surface
streams on the potentiometric surface, The
Clalborne aqulfer crops out along many streams
In the western and northern parts of the study
area, Under most streamflow conditions, the
aqulfer discharges Into these streams,

Flgure 22 Is a map of the potentiometric
surface of the Clalborne aqulfer for December,
1979, Impact on the aqulifer by this date had
been mostly local., The most prominent change
was the cone of depression which had developed
around the clty of Albany due primarily to munl-
clipal withdrawals, Approximately 49 percent of
withdrawals from Albany clty wells In 1978 was
from the Clalborne aquifer (Hlcks and others,
1981), The hydraulic head In Albany City Well
No, 17 was 95 ft In 1979 compared to 163 ft+ In
1951, a declline of 68 ft In 28 years., The only
other area of slgnlficant decline from the
1950's to 1979 was near the city of Cordele,
where the Clalborne aquifer s used extensively
due to low ylelds from the Clayton aquifer, The
hydraullc head In Cordele City Well No.,4 was 239
ft in 1979 compared to 266 ft+ In 1954, a declline
rate of 11 f+ per decade. In most other parts

of the study area, declines In the Clalborne
aquifer were less than 10 ft+ for this time
perlod,

Figure 23 is a map of the potentiometric

surface of the Clalborne aqulfer for October=-
November, 1981, Some of the lowest hydraullc
heads measured to date were recorded In the fall
of 1981, The radius of Influence of the cone of
depresslon around Albany had spread into nelgh-
boring counties, In Albany, the hydraullc head
had declined to 95 ft; In Cordele It was 238 ft,

Flgure 24 Is the most recent potentiometric
map of the Claiborne aqulfer, constructed from
measurements taken In March, 1982, As wlth the
Clayton aqulifer, the seasonal nature of with-
drawals and Its effect on water levels Is 1llus=
trated. Significant Increases In hydraullc head
were observed throughout most of the study area
In the March, 1982 measurements, However, the
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hydraullc head In Albany declined slightly to 93
ft. In Cordele the hydraulic head was 247 ft,
up 9 ft from the previous fall, Comparison with
earliler potentiometric maps agaln shows that
throughout most of the study area the Clalborne
aqulfer has remained relatively stable,

SHORT=TERM POTENT IOMETRIC FLUCTUAT IONS
Potentiometric levels In aqulfers vary sea-
sonally because of fluctuations In recharge and
discharge., Municlpal and agricultural withdraw=
als are greatest during the dry months of July
through October, More than 25 continuously
operating water-level recorders have been In-
stalled on observation wells by the U,S. Geo=
loglcal Survey and the Georgla Geologlc Survey
to monltor water-level fluctuations In the
Clayton and Claiborne aqulfers, Although the
greatest rainfall amounts occur In spring and
early summer months, this Is also a period of
hlgh evapotranspiration. Thls limits the rain-
fall avallable for recharge to aqulifers. Winter
Is the season when most recharge to the aqulfers
occurs, Rainfall events are steady and evenly
distributed and evapotranspliration rates low,
Fall 1Is generally the drlest season and also
follows the season of greatest ground-water use,
Therefore, potentiometric levels are usually
highest In early spring and lowest iIn fall,

Clayton aquifer
Flgure 25a

Is a hydrograph of an unused
municlpal well located In Cuthbert, 45 ml north-
west of Albany, for the perlod 1972 to 1981,
This hydrograph reflects both the Increased sea-
sonal fluctuation and the long-term decline In
potentiometric levels due to varlatlons In rain=
fall and pumpage. Potentiometric lows occur
during the dry months of late summer and early
fall while hlghs occur during the peak recharge
months of winter and early spring. Slince 1975,
the seasonal lows have been below those of each
preceding year while seasonal highs have not

returned to former levels, This Is due to a
comblnation of reduced rainfall and Increased
withdrawals, particularly for Irrigation,

resulting In a net loss In aqulifer storage (see
Fi1g. 4, ralnfall departure curve for Cuthbert),
Flgure 25b 1s a hydrograph of a Clayton
aqulfer observatlon well located near the center
of the Albany cone of depression, A record low
hydraullc head of 63 ft was observed In August
1981, This hydrograph also shows the Increased
seasonal fluctuations and long=-term declines,



84°

e ;g
gl v o8
Pley e / Ej

i ‘{_ ot Y ._‘_‘_\“ M A C p N f]
| S
b4 N l?\.l-u-.-,.pl"}i- SMntezums [ S _
85° L_S‘_‘C HLEX : :' ’ Al._:.— -
— = - ! nm.‘l\;;‘.. . O ;

TN T e !
.= = 'hmh”.l) . “1 \ ']- o 53 = __:'_i. { % By A_ l
et s B3t '*II A drl p | Firlersg f - S L " = ] | Flnding Y )
e \ ] A S Nl i , |
» ek /Iyl AR L Zed - |
]
320 &

STE WIX_RH'_I_Z--" e N, ¢ Loniiey PR S
o i\ BSTE S PO VAN E
o ek gl R SR O\ el ||
Js et ) T e . R R @ 5 [ .
Ui

- 5/

O bigllpfat=ien

N
\\(\f;,_g'ﬂ(f’u GHE | ﬁ(, }

84°

10 20 30 MILES
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AREA OF OUTCROP AND STREAM CONTROL— Outcrop includes Tallahatta and Lishon Formations

FAULT- Dashed where approximately located. D indicates downthrown side, U indicates upthrown side,

e, ! +.200_ POTENTIOMETRIC CONTOUR- Shows altitude at which water level would have stood in tightly cased
) ‘__I:__, wells, 1950- 1959. Dashed where approximately located. Contour interval 50 feet. Arrow indicates
direction of ground-water flow. Datum is mean sea level.
85"

[ttt GROUND-WATER DIVIDE

[ ] DATA POINT- Numbers corrdspond to field numbers in Appendix B.

Figure 21, Potentiometric Surface of the Clalborne Aqulifer, 1950-1959,
(Modlfled from Ripy and others, 1981),
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Flgure 22, Potentlometric Surface of the Clalborne Aqulfer, December
1979, (Modifled from Rlpy and others, 1981),
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Potentlometric Surface of the Clalborne Aqulfer, October-
November, 1981,
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CUTHBERT, GEORGIA
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Clalborne aqulfer

Prior to 1977, water levels In the Clal=
borne aquifer were essentially unmonltored, The
U.S. Geologlcal Survey now malntalns several ob-
servation wells In and near Albany. Seasonal
fluctuations of 10 to 16 ft have been observed
within the Albany cone of depresslon. Figure
26a Is a hydrograph of Test Well 2, located east
of the Flint River and within the Albany cone of
depression, Seasonal lows occur In the dry
months of late summer and fall while seasonal
highs occur In the early spring. Seasonal fluc=
tuations vary from 7 to 16 ft; however, the

———k — = i 1 1 | g 4 ——
1972 1973 1974 1975 1976 1977 1978 1879 I9801I98I

Hydrographs of Clayton Aqulfer Wells, a),
Cuthbert, Randolph County, b),
(Source of data U,S. Geologlcal Survey),
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WATER SURFACE ALTITUDE, IN FEET ABOVE SEA LEVEL

City of
Turner City, Dougherty

period of record 1s too short to establish any
long=term trends, Figure 26b is a hydrograph of
a Ctalborne aqulfer well located In Kolomoki
State Park In Early County, Seasonal fluctua=-
tlons are 1 to 3 ft although, agaln, the period
of record Is too short to establish any long=~
term trends, Thls hydrograph Illustrates the
effect of below- normal rainfall at thls site,

which Is near the outcrop of the Clalborne
aqulfer, Recovery of water levels was very
slight during the relatively dry winter of
1980~-81, Water levels +then dropped sharply

durlng the spring and summer of 1981,
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Georgla Geologlic Survey test well

located In

Kolomok! Park, Early County,.

GROUND-WATER AVAILABILITY

GENERAL

The avallablllty of water from an aqulfer
Is dependent on the complex Interaction of many
factors Including volume of the aquifer, hydrau-
Ifc propertlies, relatlonship to overlyling and
underlying aqulfers and surface streams, the
amount and dlstributlon of recharge and the
amount and distributlion of wlthdrawals, Whlle
i+ Is not possible to evaluate all these rela-
tlonships In thls report, the followling sectlions
wlll discuss some of these relationships and
provide some Insight into the avallabllity of
ground water from the Clayton and Clalborne
aqulfers,

The hydraulic propertles of aquifers are
quantiflied In terms of transmisslvity and stor=-
age coefficlent, Transmissivity Is the rate at
which water will move through a unit width of
aquifer under a unlt hydraullc gradlent, It Is,
therefore, an Indlcation of how an aqulfer willl
transmlt water and Is commonly expressed In
units of feet squared per day (f+2/d). Aqui-
fers with transmisslivity values of less than 150
ffz/d are sulted only for domestlic or other
use not requliring high ylelds, Transmisslvity
values of 1500 ffz/d or greater are adequate
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for most munlclipal, Industrial, or agricultural
purposes (Johnson, Inc,, 1975, p, 102), Storage
coeffliclent Is the volume of water which an
aquifer releases from storage per unlt surface
area of aquifer per unlt change In head. It Is,
therefore, a measure of the quantity of usable
water stored In an aquifer and |Is a dimension-
less number, Values of this coefficlent vary
greatly In nature and range from 1073 +to
102 in  conflned aqulfers, There Is no
direct relatlonship between storage coefficlent
and avallabllity of water from an aqulfer,
Another useful term In dlscussing ground=-
water avallablllty Is specific capaclty, Specl-
flc capaclty Is deflned as the rate of wlthdraw-
al (volume per unlt time) per unlt drop In water
level in a pumping well. Specliflc capacity Is
therefore a measure of the yleld of a pumping

well In a gliven aqulfer, Units are commonly
gallons per minute per foot of drawdown
(gpm/ft), Note that speciflc capacity Is depen=-

dent not only on the hydraullic properties of the
aqulfer but also on the construction of the
well, Varlations In specific capaclty may or
may not Indicate changes in the hydraullic prop-
ertles of the aqulfer,



CLAYTON AQUIFER
Hydraulic propertles

The range and distribution of fransmissi-
vity and speclfic capacity within the Clayton
aqulfer are shown In Filgure 27.l The trans-
missivity of the Clayton aquifer varles greatly
In the study area. Low values (200-600 +2/d)
occur south of Albany and east of the Flint
River In Crisp and Dooly Counties. The yleld of
the Clayton aquifer In these areas Is too low
for municipal, Industrial, or Irrigation use,
High values (5,000-12,000 ft2/d) occur In the
relatively small area of central Clay County,
central and southern Randolph and Terrelil Coun-
tles, and southern Lee County, Intermediate
values of 1000-5000 ffz/d are present In the
Albany area west through Calhoun and northern
Early Counties, The areas of greatest use of
the aqulifer correspond to areas of Intermediate
fo high transmissivity, Note that the bound-
aries of the areas Indlcated In Figure 27 are
indefinite, It Is possible that for an Individ-
ual well In any glven locatlion, transmisslvitles
and speclfic capaclties may differ from the
range glven,

The large range of transmlssivity values In
the Clayton aquifer Is the result of several
factors, Because the Clayton Formation was
deposlted on an erosional surface and was Itself
eroded after deposition, Its thickness varles
greatly over relatively short distances., Facles
changes also occur In the Clayton Formation,.
East of the FlInt River and south of Albany the
| Imestone whlich makes up the aqulfer thins and
Increases In clay content, greatly reducing
transmissiylty, In the northern part of the
study area, the Ilmestone has been partly or
completely removed through solutlon and eroslon,
leaving a sandy clay resliduum which also has a
relatively low transmissivity, Only 1In the

1 The ftransmissivifies within the Clayton and
Clalborne aquifers glven In Flgures 27 and 28 were
calculated by several different methods, depending on
the amount of data avallable, The accuracy of these
methods varles; although due to the large number of
varlables Involved, It 1s not possible to place
numerical Ilimlts on the error, All methods Involve
some error, depending on the degree to which +the
assumptlions of the method are met In nature, The
reader may study the references clted on Flgures 27
and 28 for a more complete dlscusslon of the
assumptions and errors of the different methods used
for calculating transmissivity,
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relatively small area Indicated In Flgure 27 as
having Intermediate to high (for the Clayton
aqulifer) transmissivity is the aqulfer sultable
for high=ylelding wells,

Few values of storage coefflclent In the
Clayton aquifer have been calculated due to a
lack of complete aqulfer tests, An aquifer test
performed on the Clayton aqulfer during con-
struction of the Walter F, George Dam near Fft,
Galnes resulted In calculated storage coeffl=
clents of 2,5 x 107> to 2,8 x 1072
(Stewart, 1973), At the Georgla Department of
Natural Resources flsh hatchery west of Dawson,
an aqulfer test ylelded a storage coefficlent of
1.3 x 1074,  One of the tfest wells drilled
for this study, located on the C,T. Martin farm
In southeastern Randolph County, recorded the
drawdown produced by a nearby Irrigation well,
The calcutated storage coefflclent from this
record was 1,7 x 1074,

Recharge
Recharge to the Clayton aquifer occurs In

the outcrop area by Inflltration of ralnfall and
by leakage of ground water Into the Clayton
aqulfer from other aqulfers in the study area.

Recharge due to ralnfal! Inflltration Is
limlted for several reasons, The outcrop area
of the Clayton aquifer Is of IImlted extent,
Estimating from a geologic map of the area
(Georgla Geologlc Survey, 1976) and cross
sectlons (Plate 1), the outcrop area Is only
about 70/80 mlz. Also, the relatively low
permeabillty of the weathered resliduum of the
Clayton |Imestone coupled with relatively steep
slopes along stream valleys where the outcrops
occur results In most of the ralnfall which Is
not evapotransplred leaving the. outcrop area as
surface runoff, |t Is possible that the outcrop
areas of ad]acent formatlons, which are confin=
Ing unlts downdlp but are sandy and relatively
permeable In the updip areas, also contribute
recharge to the Clayton aquifer,

A flow-net analysls of the Clayton aqulfer
was conducted using the 1950's potentiometric
map (Fig, 16) and the transmissivity data avall-
able for the aquifer (Fig, 27), The analysls
Indicates that 16,6 Mgal/d flow south out of the
outcrop area of the Clayton aquifer Into the
area of greatest use, About 1,9 Mgal/d of thls
flows to the Chattahoochee River, leaving only
14,7 Mgal/d effectively recharging the aqulfer,
The accuracy of a flow-net analysls Is deter=-
mined by the accuracy of the transmissivity data
and the potentlometric map as well as by the
assumptlions Inherent In the method. (See
Bennett, 1962 for a more complete discussion),
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EXPLANATION
Generalized Outcrop Area

Transmissivity 5000 ft%day to 13,000 ft%day
Specific Capacity greater than 15 gom/ft

Transmissivity 1000 ftzlday to 5000 ftzlday
Specific Capacity 1 gpm/ft to 15 gpm/ft

Transmissivity less than 1000 ft2/day
Specific Capacity less than 2 gpm/ft

No data

Well location
Transmissivity in ft%day.
Transmissivity estimated from a specific capacity.
(Source: Brown et al. 1963, pg. 337)
B Transmissivity estimated from a specific capacity
using an estimated pumping time of 12 hours.
(Source: Brown et al, 1963 , pg. 337)
Transmissivity estimated from Jacobs approximation
of the Theis Nonegquilibrium Equation
(Source: U.S. Department of the Interior, 1977, pg. 113)
D Transmissivity estimated from a pumping test with an
observation well using the Theis Nonequilibrium
Equation
E Transmissivity from Hicks, Krause, and Clarke,
1981, pg. 15.
F Transmissivity from Stewart, 1973, pg. 1.
Anomalous transmissivity values which may be the
result of well construction.

Transmisslvity of the Clayton Aquifer.



Recharge to the Clayton aqulfer may also
occur from other aquifers In the study area.
Where potentlometrlic heads of other aquifers are
higher than those of the Clayton aquifer, water
can move from +the other aquifers Into the
Clayton aquifer If some pathway exlsts, This
can occur through leaky conflning units, Im-
properly constructed wells, or multiaqulfer
wells which are not pumpling. Potentiometric
head relatlonshlps are such that leakage to the

Clayton aquifer from the Princlpal Arteslan,
Clalborne, and Provlidence Sand aqulfers Is
possible, However, the Principal Arteslan and

Clalborne aqulifers are effectively confined from
the Clayton aquifer and it Is unllikely that any
signlflcant amount of leakage occurs, The con=
finlng unit separating the Clayton and
Providence Sand aqulfers, on the other hand, may
permit signiflcant amounts of ground water to
move from the Providence Sand Into the Clayton
aqulifer, As mentlioned previously, some water
quality data suggest that leakage occurs (page
12), The amount of this leakage Is not known,

Leakage through Idle multiaquifer wells has
been documented In the Albany area., Hicks and
others (1981, p, 20) estimated that 1,1 Mgal/d
flows from the Clalborne and Providence Sand
aqulfers Into the Clayton aqulfer through Idle
multiaqulfer wells In the Albany area, Added to
the 14,7 Mgal/d from ralnfall inflltration, the
known recharge to the Clayton aquifer Is at
least 15,8 Mgal/d,

Analysls of ground-water avallability

The area In which the Clayton aqulfer Is
productive Is relatively small and has been
extenslvely developed for municlpal and Iirriga-
tlon use, Wlthdrawals total about 26 Mgal/d,
probably a conservative number, while known
recharge to the aqulifer Is only about 15,8
Mgal/d. Although leakage to the Clayton aquifer
from the Providence Sand aqulfer may be signifi-
cant, It Is still probable that withdrawals from
the Clayton aquifer exceed recharge., Thls ex-
plalns the rapldly declining potentiometric sur-

face In the Clayton aqulifer Illustrated by
hydrographs and potentiometric maps. The high-
est concentration of wlthdrawals from the

Clayton Aqulfer, the Albany area, Is located at
the extreme southeastern edge of the productive
area of the aqulifer, Albany also Is removed
from recharge from the outcrop area because the
most dlrect line of recharge, through northern
Terrell and southern Webster Countles, Is
restricted by relatively low tfransmissivities,
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The elongate cone of depression centered at
Albany Is the result not only of Albany's large
withdrawals, but of higher transmissivities and
large irrligation withdrawals in the more produc=
tive area of the Clayton aquifer to the north=
west of Albany.

It Is not possible at this time to predict
the future of the Clayton aqulfer, Future raln=
fall and growth In ground-water use are not
known and, as the aqulfers In the study area are
further developed, potentiometric relatlonships
may change to elther Increase or decrease the
amount of leakage to the Clayton aqulfer. How=
ever, It Is unlikely that the long-term declines
In water levels will cease, Declines In poten=
Tlometric levels can be expected fo cause prob=
lems of reduction In well ylelds while pumping
costs lIncrease, Users In some areas may find It
necessary to reset pumps, Increase the depth of
exlsting wells, or drill new wells,

CLAIBORNE AQUIFER
Hydraul lc properties

The range and distributlon of transmissivi-
ty within the Clalborne aquifer are shown In
Flgure 28, Ranges of specific capacity also are
Indlcated, Transmisslvity In the Claliborne
aquifer Is more evenly distributed than in the
Clayton aqulfer, although significant variatlons
can be seen, Transmlssivity values throughout
most of the study area are In the 2000-6000

ffz/d range., In Albany, the range Is 2800-
6000 ffz/d. Highest values occur east of the
F1int River In Crisp and Dooly Countles, where
transmisslivity values In excess of 10,000
ffZ/d have been calculated. The Clalborne
aquifer Is widely used In these two countles to
supply municlpal and Irrigation wells, For a
large part of the study area |lttle or no data

are avallable, Note that the boundaries Indli-
cated in Figure 28 are Indefinite., It Is possi-
ble that for an Individual well In a gliven

location transmlssivities and speclflic capaci-
tlies may differ from the range glven,

The uniform distribution of transmissivity
In the Claiborne aqulfer when compared to the
Clayton aqulfer Is the result of a more uniform
thickness and lithology. The thickness of the
Clalborne aguifer does not vary as greatly over
short distances as that of the Clayton aqulfer,
East of the Flint Rlver In Crisp and Dooly Coun=
tles, the saturated, permeable thlckness of sand
units within the Claiborne aguifer Increases to
over 100 f+, Transmissivity and well yields In-
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EXPLANATION

Generalized Outcrop Area

Transmissivity 5000 ft2/day to 15,000 ﬂ2/day
Specific Capacity 15 gpm/ft to 50 gpm/ft

Transmissivity 2000 ftzlday to 5000 ft2/day
Specific Capacity 8 gpm/ft to 15 gpm/ft

Insufficient data to give a range in
transmissivity

Well location
Transmissivity in ft%day

Transmissivity estimated from a specific capacity.
(Source: Brown et al., 1963, pg. 337)
Transmissivity estimated from a specific capacity

using an estimated pumping time of 12 hours.
(Source: Brown et al., 1963, pg. 337)

Transmissivity estimated from Jacob's approx-
imation of the Theis Nonequilibrium Equation.
(Source: U.S. Department of the Interior,

1977, pg. 113)

Transmissivity from Sverdrup and Parcel and
Associates. Inc. 1979.

Anomalous transmissivity values which may be
the resuit of well construction,

Transmisstvity of the Clalborne Agulfer,



crease In the same area, Throughout most of the
study area, It Is possible that properly con=
structed wells can be relatlvely high-ylelding
(several hundred to 1000-2000 gpm), although
large drawdowns are to be expected.

The value of storage coefficlent In the
Clalborne aquifer Is known 1In only two loca-
tlons. An aqulifer test at the Mlller Brewing
Company plant In Albany resulted In storage
coefficlents calculated In the range of 2,84 x
1074 to 1,12 X 107 (data from
Severdrup, Parcel and Assoclates, 1979), During
construction of the Columbia lock and dam on the
Chattahoochee River in Early County, an aqulfer
test resulted In storage coefficlents wilthin the
range of 4.3 x 1074 to 9,9 x 1074,

Recharge
Recharge to the Claliborne aqulfer occurs

mostly as Inflitration of ralnfall In areas of
outcrop, The area of outcrop of the Clalborne
aquifer has been estimated from a geologlc map
of the area (Georgla Geologlic Survey, 1976) and
cross sectlons (Plate 2) to be about 350 miZ,
U.,S. Geologlcal Survey computer models of aqul=
fers near this area Indicate. that of the 48 to
52 In, of annual ralnfall, 30 to 35 In, are lost
through evapotranspliration while about 12 in, go
to the runoff of surface streams, This leaves
approximately 6 to 8 In, of rainfall annually tfo
recharge the aqulfer (L.R, Hayes, U,S, Geologli-
cal Survey, oral communication, 1982), In the
case of the Clalborne aquifer, thls would amount
to an average recharge of 100-133 Mgal/d, Note
that this Is a very rough estimate,

Recharge to the Clalborne aqulfer also may
occur from other aqulfers In the study area when
potentiometric head relationships are favorable
and pathways exlst, It Is possible that signif=
lcant quantitles of water are moving from the
Principal Arteslan Aquifer +to the Claiborne
aquifer 1In thls manner, particularly In the
Albany area where the potentiometric head dif-
ference between these two aqulfers has been
Increased by heavy use of the Claiborne aqulfer.
Hicks and others (1981) have clted water quallty
evidence Indicating possible leakage from the
Principal Arteslan Aquifer to the Clalborne
aqulfer In the Albany area, The amount of thls
leakage Is not known, although i+ Is probably
not large when compared to recharge through In-
flltration of ralnfall. The Principal Arteslan
Aqulifer does not extend over exactly the same
area as the Clalborne aquifer and only In the
Albany area are head dlfferences highly favor-
able to leakage,
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Analysls of ground=water avallabllity

Ground water Is dlstributed more unlformly
In the Clalborne aqulfer than iIn the Clayton
aquifer, Although a conservative estimate of
ground-water wlthdrawals from the Clalborne
aquifer In the study area Is 36 Mgal/d, this
estimate Is still only about one-third to one-
quarter of the estimated recharge of 100-133
Mgal/d. However, the hydraullic properties of
the aquifer are such that large wlthdrawals con=-
centrated In relatively small areas can be
expected to cause locally severe potentiometric
declInes, as can be seen on the recent potentlio-
metric maps In the Albany area,

Before extensive devetopment, it Is prob=-
able that a large part of the 100-133 Mgal/d re-
charge to the Clalborne aqulfer supported the
base flow of the many streams In the study area
along which the aquifer crops out., [|f the 7-
day, 10-year recurrence~Interval minlmum stream
flow Is taken as an estimate of base flow
(Thomson and Carter, 1963; Carter and Putman,
1978), then the estimated dlscharge of the Clai=
borne aqulfer Into surface streams In the study
area |Is an average 45 to 68 Mgal/d. In the
undeveloped aqulifer, the rest of the recharge
elther leaked to other aqulfers or flowed out of
the study area, It Is therefore possible that
development of the aqulifer could adversely
affect the base flow of streams In the study
area, Potentiometric heads of the aqulifer In
the outcrop area have thus far remalned stable,
as this Is not the most heavily developed area
of the aqulfer, Potentlometric heads are stabl-
I1zed by raplid recharge from rainfall infiltra-
tlon and the effect of the streams themselves,
However, |If potentliometric levels In the

Clalborne aqulfer are lowered through
withdrawals, base flow of streams could be
reduced,

This study (Iindicates that +the Clalborne
aqu fer <can sustain current wilthdrawals and

possibly sustain even greater wlithdrawals If
they were evenly distributed throughout the
aquifer, The Clalborne aquifer has the advan-
tage of uniform distribution of hydraulic prop-
erties and rapid recharge from a relatively
large outcrop area. Large withdrawals concen=
trated Into small areas can be expected to cause
rapldly declinlng potentliometric levels (and the
assoclated problems) and reduced aqulfer dis=
charge to surface streams,



SUMMARY AND RECOMMENDAT IONS

CLAYTON AQUIFER

The Clayton aquifer consists mostly of
saturated IImestone which makes up the mlddle
unlt of the Clayton Formation., The aquifer dlps
southeast In the study area, Because of the
eroslonal nature of the upper and lower contacts
of the formation, the thickness of the aqulfer
varles greatly over relatlively short distances,

The Clayton aqulfer Is used extensively In
the study area for municipal, Industrial, and
agricultural ground-water supplles. Water use
In these three categories has Increased in
recent years, but the most dramatic Increases
have been for Irrligation, Total water use from

the Clayton aqulfer Is estimated to be 26
Mgal/d,

Severe potentlometric declines have oc-
curred In the Clayton aqulfer, A cone of

depression has formed around Albany, where the
potentlometric head has decllined about 170 ft
since 1885, The rate of decllne has Increased
since the 1950's and the Albany cone of de-
pression has spread Into nearby counties,

The area In which the hydraullc properties
of the Clayton aquifer wlll support large with=~
drawals Is relatively small, In additlon, re-
charge to the Clayton aqulfer from rainfall In=

flltration Is restricted for several reasons,
and Is estimated to average only about 14,7
Mgal/d, Whlle recharge from other sources,

particularly leakage from the underlylng Provi-
dence aqulfer, may be signiflcant, It Is appar-
ent that wlthdrawals from the Clayton aqulfer
exceed recharge, In light of thls conditlion and
the distribution of hydraullc properties, the
rapid potentiometric declines whlch have oc-
curred In the past In the Clayton aqulfer can be
expected to continue In the future, The rate of
this decllne wlll depend on several factors, the
comblned effects of which are not known,

CLAIBORNE AQUIFER

The Clalborne aqulfer consists mostly of
saturated sands and sandy |Imestones within the
Claiborne Group and the Hatchetligbee Formation.
The aqulifer dlps to the southeast In the study
area and generally thickens to the south and
southeast,

Within the study area, the Clalborne aqui-
fer Is used for munlicipal, Industrial, agricul-
tural, and domestic ground-water supplies, Use
of the Clalborne aquifer for Irrigation Is
limited mostly to areas where ylelds from the
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Clayton aqulifer are Insufflcient for irrigation
wells, Total water use from the Clalborne aqul-
fer Is estimated to be 36 Mgal/d.

Potentlometric declines In +the Clalborne
aquifer are less widespread than in the Clayton
aqulfer, and are due mostly to local munlicipal,
Industrial, and agricultural wlthdrawals, The
hydraullc head dropped 70 ft In Albany and 28
ft+ In Cordele from the 1950's to 1981, Decllnes
throughout the rest of the study area have been
small, but have Increased in recent years,

Hydraullc properties of the Clalborne aqui-
fer are more evenly distributed than In +the
Clayton aqulfer, However, large wlithdrawals
concentrated In small areas can be expected to
cause large potentiometric decllines. Recharge
to the Clalborne aquifer from rainfall Infil=
tration Is well distributed throughout the study
area and Is estimated to average 100-133 Mgal/d,
far In excess of current withdrawals, The Clal-
borne aquifer Is able to sustain current with-
drawals; however, signiflcant potentiometric de-
clines could adversely affect stream base flow,

RECOMMENDAT IONS

Declining potentiometric levels In the
Clayton and Ctlalborne aquifers have already
caused some of the problems iisted below, These
problems can be expected to contlinue or worsen,
while others |lsted may arlse, If potentiometric
levels continue to decline,

(1)  Well ylelds may be reduced and pumping

costs Increased,

(2) Shallow wells may go dry, requliring
that the well be drilled deeper or a
new well be drlilled,

(3) Ground-water levels may drop below the
level of pumps, necessitating the ex-
pense of resetting pumps or possibly
causling damage to the pumps,

(4) Wells may col lapse if water levels
drop below the well casling,

(5)  Ground-water levels may be reduced to
a depth at which it wlll no longer be
economlcal to pump the water,

(6) Flow In some streams and springs may
be reduced or cease altogether,

I+ is apparent that, although the ground-
water resources In the study area are adequate
to sustaln current wlthdrawals and provide for
some future growth, no single aquifer In the
study area can supply all +he ground water
needed, In order to make the best use of the
ground-water resources avallable In the study
area, the following recommendations are made,




(1)  The use of multlaquifer construction
should be encouraged for municlipal,
Industrilal, and Irrigatlion wells re=-
qulring high ylelds, This wlll in-
crease well ylelds and reduce the
Impact on each aquifer, Multiaqulifer
wells may include any advantageous
comblnation of the aquifers in the
study area (Princlpal Arteslan,
Clayton, Clalborne, and Provlidence)
where they are productive and where
water quallty problems are not a
possibllity, These wells would
relleve some of the stress on the most
heavlly Impacted aquifer, the Clayton,
and may also serve as polnts of
recharge to the Clayton aqulfer,

(2) Construction of new high-yielding
wells should avold concentrating heavy
ground=-water demand In relatively
small areas, particularly If these
wells would be producing from the same
aqulfer,

(3) Long-range ground-water monitoring Is
recommended so that effects of future
development of the Clayton and
Clalborne aqulfers can be evaluated
continuously, The test wells equipped
with continuous water-level recorders
which were constructed for this pro=-
Jject will serve part of this function,

(4) Malntain records of water use, Evalu-
ation of the ground-water resources of
this or any area Is not possible with-
out accurate, up-to-date knowledge of
the distributlon and amount of ground-
water withdrawals,

(5) Assess the possiblllty of using deeper
Cretaceous aqulfers as possible future
sources of ground water In the area.
Developing deeper aquifers may have a
detrimental effect on the quallty of
water from shallower aquifers,
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APPENDICES

The latltude, longltude, land surface eleva-
tion, total depth, casing depth, statlc water
level, and date measured In Appendices A through
D are from the following Iist of references:

a, Herrlck (1961)

b. Water Supply Section, Environmental

Protection Division Georgla Deparment of
Natural Resources

c. Georgla Geologic Survey open-flle data

d. U.S. Geological Survey unpubllshed data

o, Owen (1963)

f. Walt (1957), (1958), (1960a)

g. Stephenson and Veatch (1915)

h, U.S. Army Corps of Engineers (1956)

l. Land surface elevations from U,S,
Geologlcal Survey 7 1/2 = minute
topographic map serles

Je McCallle (1908)

46

The same alphabet symbol wlll be used In
Appendices A through D,

GC No, Is a fleld number assigned to a well
by Mr. George W, Chase, GGS Is an abbreviation
for Georgla Geologlc Survey,

Many of the data polnts used In A and B were
fleld located by Mr., George W, Chase and Mr,
Robert L, Walt whlile working for the U.S,
Geologlcal Survey, The data polnts were located
on Georgla Department of Transportation county
road maps or located on a grid system on a field
Inventory form, Locatlons of those wells check-
ed are accurate,

Locatlons of wells In Appendices C and D
have been fleld checked by personnel from the
Georgla Geologlc Survey and/or the U,S,.
Geological Survey,
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APPENDIX A - WELL DATA FOR THE POTENTIOMETRIC SURFACE OF THE CLAYTON AQUIFER (1950-1959)

LAND STATIC WATER
FIELD GGS GC SURFACE TOTAL CAS ING LEVEL (feet
NO, OWNER NO . NO, COUNTY QUAD LAT, - LONG, ELEVATION DEPTH DEPTH below land DATE
(feet) (feet) (feet) surface) MEASURED
John Fort Dougherty Hol+t 31°31153n - B84°24142n 220 547¢ - 27d 1957
6 Atlantlic lce &
Coal Dougherty Albany W, 31°35108" = 84°09'03" 197 710d - 64d 1957
16 Morgan #1 351 Calhoun Morgan 31°32121" - 84°36'00" 2453 667a 485d - 6d 1952
17 Edison #2 353 Calhoun Edison 31°33134n - 84°44115n 289d 515d 395¢ - 53¢ 1953
18 Arlington #2 330 Calhoun Arlington 31°26122" - 84°43137n 306d 757d 600b -103d 1953
20 J.D, Cowarts Calhoun Edison 31°37'01n = B4°38!52n 319 430d - 20d 1959
21 Harvey Jordan Calhoun Leary 31°29132n = 84°32140v 220 500d -.28d 1959
23 Spelght School 402 Clay Ft Galnes 31°36'37n = 85°02'06" 390 500a 340c -250d 1954
24 W.,F, George
Dam TW 2 Clay Ft. Galnes N,.E, 31°37133n = 85°03148n 145 75h - 25h 1954
25 H.,B. Hlghtower 464 Clay Bluffton 31°35108" = 84°50*'30" 410 555d 436d ~169d 1955
26 Fort Galnes 435 Clay Ft. Galnes 31°36'29n = 85°02125n 400 4553 313¢ ~266d 1955
27 E.R. Gray Clay Ft. Gaines N,E, 31°37133n = 85°02'43"n 160 130d - 18d 1956
28 J,R. Carroll 124 Dooly Drayton 32°06'07" = 83°56143n 300 320d - 13d 1951
29 W.S. Stuckey 305 164 Dooly Unadlltla 32°17103" = 83°44138n 412 408d 373d - 80d 1951
33 Lilly 158 Dooly Byromviile 32°08133n = 83°52143n 352 350d 3004d - 424 1951
34 Va. - Carollna
Chemical Co. Dougherty Albany W, 31°34148n = 84°10'06" 197 5944 -105d 1955
35 Turner City #2 Dougherty Albany E, 31°35153n = B84°06'26" 213 760¢ T13¢ - 43¢ 1953
38 E.R, Graham Dougherty Pretoria 31°34128" = 84°19126" 222 650d - 254 1957
39 Kolomoki CCC Early Blakely N, 31°27144n = 84°55137n 270 5484 505 - 85d 1951
40 Cuthbert #3 552 Randolph Cuthbert 31°46108" = 84°47143n 445 350d =1354d 1958
4t Co. Prison Farm Randolph Cuthbert 31°47137n = 84°4512 1 477 329c¢ 270c -1464d 1951
42 Rock of Ages 281 187 Sumter Amerlicus 32°02'48n - 84°13128n 391 190c¢ 180c¢ - 77d 1952
43 D.A. Carrlson 247 Sumter Americus 32°02'17n = 84°09!127n 395 3124 - 70d 1951
45 C,E. Reeves 16 Sumter Andersonville 32°07'38n" - B4°09'17n 429 210d =~ 69d 1953
46 Henry Williams 72 Sumter Smithville W. 31°56'07" =~ B84°15135n 331 357¢ 320c - 34,84 1951
47 R.D, McNelll 100 Sumter Amerlcus 32°05'18" - 84°10'33n 474 297d =-119d 1951
48 Olilve Woodruff 101 Sumter Amerlcus 32°05'08" = B84°10°'37"n 461 300d -120d 1951
49 V,R, Murphy 106 Sumter Americus 32°04'43n -~ 84°08132n 422 332d - 91d 1951
50 Geo., L. Mathews 109 Sumter Methvins 32°05'53" - B84°04"112n 424 3184d ~ 59d 1951
51 G,B. Howard 116 Sumter Americus 32°041'13m - 84°11'18n 425 180d - 99d 1951
52 Peter Bahnsen 137 Sumter Americus 32°02155mn = 84°13113n 394 175d - 89d 1951
53 Ford Reddlck 141 Sumter Smithville E, 31°59102" - 84°12'50" 350 300d - '39_54d 1951
55 T,J. Suggs 98 Sumter Smithville W, 31°55%46m - 84°18'23n 385 337d - 59,.7d 1951
57 Brown's Dairy Terrell Chickasawhatchee 31°44%111 =~ B84°24123n 315 496d - 95d 1956
58 Terrell Co. Terrell Dawson 31°45155n - 84°25112n 330 445¢ 391c -103¢ 1959
Grain & Elev,
60 Mathew WIlllams 407 Terrell Dawson 31°46'15n = 84°26'07" 345 4343 -140¢ 1954
51 Clrcle J. Ranch 710 Terrell Dawson *31°46132n - 84°24133n 330 470c -125¢ 1959
62 Stevens Ind. 352 Terrell Dawson 31°46'58" = 84°26'54n 342 433¢ 334c¢ -116¢ 1953
64 Graves School 350 Terrell Shellman 31°46108" - 84°31107n 351 4334 - 83¢ 1953
66 Jullan Lay 614 Terrell Chickasawhatches 31°43104n - B84°25'36" 341 4944 440c -127d 1958
67 Steve Cocke 503 Terrell Dawson 31°46'18n - 83°28150" 388 597d 369 -127d 1950
F.H., #1
139 Dawson #3 213 Terrell Dawson 31°46152n - 84°26'47n 349 475d 345+ -124,9¢ 1950

* Well tocation may not be accurate
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FIELD
NO.

NN A NN -

11

17
18
19
21
23
25
26
29
30
31
32

33
34
35
36
37
38
59
40
41

GGS
OWNER NO.,

A.Js Eubanks
Raymond Bonner
B.R. Balley
J.R. Durr
Ed Chaney
J.,A, Calhoun
Tom Slinquefleld
R.M, McKlinney
Cordele #2
C.C. Raper
J.D, Lester
J.D. Lester
J.D. Lester
M.T, Brown
Byromville
Tex Summerford
Albany #17
H.N. Smlth
Haley Bros, Farm
Smithville
City of Shellman
#2
W, Perry
M, Shakleford 335
A.A, Ellls #2 284
J. Derliso 326
F. Waltsman #1 282
E.N. Grant
Tharpe Grant
Alex Harden
W.W. Revell

GC
NO,

51
168
108
Tt
112
113
127
146
156

50
229
189
222
188
14
19
21
22

Appendix B,

(Land surface elevatlions are from U.S,

COUNTY

Calhoun
Cathoun
Calhoun
Calhoun
Calhoun
Calhoun
Calhoun
Crisp
Crisp
Dooly
Dooly
Dooly
Dooly
Dooly
Dooly
Dooly
Dougherty
Lee

Lee

Lee
Randolph

Sumter
Sumter
Sumter
Sumter
Sumter
Sumter
Sumter
Sumter
Sumter

- Well Data for the Potentlometric Surface of the Clalborne Agqulfer (1950-1959)

topographlc map serles,

QUAD

Bluffton
Edison
Edlison
EdlIson
Morgan
Morgan
Morgan
Cordele
Cordele
Byromvliile
Byromville
Byromville
Byromville
Drayton
Byromvlille
Byromville
Albany E.
Sasser
Leesburg
Smithville W,
Shel lman

Americus
Smithville W,
Smithville E.

Amerlcus

Amerlcus
Americus
Andersonvliille
Andersonville

Lake Colllins

except as

LAT. &

31°32%13n
31°33127n
319341230
31°35108n
31 *35r4gn
31°33118"n
31°34152n
31°55144n
31°58113n
32°11'07n
32°13¥12w
32°13136n
32°13'59
32°04'27n
32°12%14n
32°081585n
31°35155n
31°43119n
31°4117n
31°54114n
31°45'31n

32°03'33"
31°55104"
31°56124n
32°02117n
32°01t48n
32°07112n
32°07159n
32°08110n
32°03%19n

Indlicated).

- LONG,

- 84°46'52n
- 84°42101v
- 84°40112n
- 84°39122n
- 84°36'21v
- B4°36113n
- 84°35118n
- 83°50129n
- 83°47'10n»
-~ 839591270
- 83°58119n
- 83°571149n
~ B35 EIF
- 83°57'1gn
- §3°54130n
- 83°52145n
_= 84°06'26"
- 84°15"13n
- 84°13'07n
- 84°15107n
- 84°36'58"

- 84°12116"
- 84°15114n
- B4°10'46"
- 84°10'31n
- 84°13105n
- 84°09147n
- 84°08159n
- 84°08149n
- 84°19116n

Geologlcal

Survey 7 1/2 -minute
LAND
SURFACE TOTAL
ELEVATION DEPTH
(feet) (feet)
330 1754
283 260d
302 200d
295 1144
285 100d
254 140d
270 159d
294 315d
303 396d
320 38d
360 100d
382 1054
362 98d
298 65d
380 150d
346 260d
208d 700d
250d 300d
245d 300d
326 180e
393 135¢
403 65d
313 110d
334 100d
395 80d
373 129d
423 75d
446 114c
449 97d
472 78d

CAS ING
DEPTH
(feet)

180d

1004
140d

170e

50d
106d

STATIC WATER
LEVEL (feet

below land DATE
surface) MEASURED
- 35,07d 1959
- 15,53d 1959
- 51,08d 1959
- 20d 1959
- 8.3 1959
~ 10d 1959
- 25d 1959
- 32,5d(avg.)1950
- 184 1952
- 184 1951
- 84,3d 1951
- 84d 1951
- 85.44d 1951
- 20d 1951
- 50d 1951
- 30d 1951
- 45d 1951
- 20d 1951
- 12d 1945
- 33e 1950
- 33p 1949
- 494 1950
- 17c 1953
- 27,94 1952
- 30.2d 1952
- 494 1952
= 3l Td 1950
- 79.6¢ 1950
- 66,68d 1950
- 39,2d 1950
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FIELD GGS
NO. OWNER NO .,
42 Claude Harvey
43 Brown Small #1
44 M, Turner
45 Thad Jones
46 Dave Murray
47 M,H, Grant
48 Pleasant Grove
Church

49 W.,L, Duprlis

50 H,T. Wllllams

51 John Ferguson

52 J,B, Dorsey

53 F.S. Sheppard

54 F,S. Sheppard

55 J,F, Hartsfield

57 R,D. McNeil

58 Albert Adams

59 G.B, Howard

60 E,A. Drew

61 W.R. Veatch

62 C, Roy Wade

63 Standard Elev,

64 A.L. Cheek

65 T.M, Furlow

66 W.B., Perry 298

67 Powell Farms 310
KeG, Kindred

69 Deseret Farm #1

70 S.W, Ga. Exp, 701
Statlon

71 John O'Hearn

72 Hightland Cafe

73 A.P, Lane 285

74 Steve Cocke Flsh 683
Hatchery #2

75 Clty of Sasser #1 368

#*

Approximate Locatlon:

GC
NO .

25
218
27
30
32
47
76

51
56
62
66
69
70
99
104
112
17
123
125
127
130
132
135
192
200

207
87

Appendix B,

COUNTY

Sumter
Sumter
Sumter
Sumter
Sumter
Sumter
Sumter

Sumter
Sumter
Sumter
Sumter
Sumter
Sumter
Sumter
Sumter
Sumter
Sumter
Sumter
Sumter
Sumter
Sumter
Sumter
Sumter
Sumter
Sumter

Sumter
Sumter

Sumter
Sumter
Terrell
Terrell

Terrell

Latitude + 1!

- Well Data for the Potentlometric Surface of the Clalborne Aqulfer

QUAD

Lake Colllins
Methvins
Lake Colllns
Plains
Plialns
Dranevlille
Americus

Amer lcus
Lake Colllns
Cobb
Drayton
Methvins
Methvins
Amerlcus
Amerlcus
Methvins
Amerlcus
Amerlcus
Methvins
Methvins
Leslle
Leslie
Amerlicus
Drayton
Smithville E.

Leslle
Lake Colltins

Amerlcus
Smithville W.
Bronwood

Dawson

Sasser

Longlitude + 5"

(Continued)

LAT, =~ LONG,

32°02'30" - 84°17158"
32°041'03n - 84°001'39n
32°02128" = 84°18122n

32°02'05" = 84°24110n
32°03100" = 84°23125n
32°08130" - B4°23113n
32°01'00" - 84°08121n
32°03'33m = 84°121'23n
32°02'55" = 84°16126"
*¥31°55153n = B4°55154n
32°00'01" = B83°57115n
32°03'00" = B84°01'18n
32°02'45" - B84°00'56"

32°04150n - B84°12126"
32°05120" - 84°10123w
32°06144" - 84°04109n

32°04'17v - 84°11110"n
32°03119" = 84°11133n
32°01'50" - B84°06'44n
32°00'58" = 84°04'17n
31°59118n" = 84°01147n
31°59143n - 84°03121n
32°02749n" = 84°13123n
32°00'06" = 83°57124n
31°59'57% & 84°11159¢
31°56t12n - 84°00'33n
32°02'10" - 84°22102n
32°05137" - 84°13'46n
31°59153" - 84°15101n
31°49%04n - 84°18144n
31°46121" - B84°28154n
31°43108" - B4°20152"

LAND
SURFACE
ELEVATION

(feet)

451
304
434
505
506
548
369

398
469
250410
245
314
321
43545
474
442
434
374
357
325+4
322
318
390
245
357

300
498

458
405
311
388

315

TOTAL
DEPTH
(feet)

103d
220d
86d
654
63d
75d
1324

644
135d
2604d
184c¢
160d
1004

93d
107¢
1274

80d
62d
80d
85d
125d
1404d
80d
1004
85d

1794
88d

105d
1114
127¢
202¢

201d

(1950-1959)

CAS ING
DEPTH
(feet)

200d

64c¢

68e

78¢

STATIC WATER

(feet

befow land
surface)

59,23d
40d
43,44
40d
45d
49,3d
14,74

51d
129,3d
11,854
5.6d
29,2d
28,3d
63, 9d
74,5d
79.2d
49,24
15, 7d
244
18,8d
34,24
16, 5d
19.3d
7d
44,64

43d
50d

69, 5d
35d

19,6¢
45,6¢

40d

DATE
MEASURED

1950
1952
1950
1950
1950
1950
1951

1950
1950
1951
1950
1951
17951
1:951
1951
1951
1951
1951
1951
1951
1951
1951
15951
1951
1952

1958
1958

1952
1951
1952
1954

1955
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APPENDIX C - WELL DATA FOR THE POTENTIOMETRIC SURFACE OF THE CLAYTON AQUIFER (1979-1982)

LAND STATIC WATER
FIELD GGS GC SURFACE TOTAL CASING LEVEL (SwL)
NO. OWNER NO. NO, COUNTY QUAD LAT, = LONG, ELEVATION DEPTH DEPTH DATE SWL SWL SwL
(feet) (feet) (feet) MEASURED DATE DATE DATE
17 City of Edison 353 Calhoun Edison 31°33134n - B4°44115n 289 515 395 - 103,3 -104.0 -121,2 -104,5
#2 12/79 3/81 11/81 3/82
23 (Spelght School) 402 Clay Ft. Gaines 31°36137n - 85°02'06" 390 500 340 - 2703 =-259.6
Clay Co, Elem, 11/81 3/82
School
29 W.S. Stuckey 305 164 Dooly Unadilla 32°17103n - 83°44138n 412 408 373 - 68.8 - 93,0
4/81 3/82
34 Swift & Co. Dougherty Albany W, 31°34148" - 84°10106" 197 594 - 151 -159.8 -146,9
(Virginia-Carol ina 3/81 10/81 3/82
Chemical Co,)
35 Turner City #2 Dougherty Albany E, 31°35153n ~ B4°06'26M 213 760 73 ~ 134,0 -123,0 -146.0 -127.6
11/79 3/81 10/81 3/82
38 (E.R. Graham) Dougherty Pretorla 31°34128" - B4°19°26" 222 650 - 9.0 -118.6 -104,5
Graham Angus #1 3/81 10/81 3/82
57 Brown's Dalry Terrell Chlckasawhatchee 31°441 11 - 84°24123n 315 496 - 161,2 -171,5 -197.2 -164,4
12/79 3/81 10/81 3/82
64 Graves School 350 Terrell Shel Iman 31°46108" - 84°31107n 351 433 332 - 152,5
3/82
65 City of Bronwood 406 Terrel | Bronwood 31°49148" = 84°21149n 368 453 390 - 204.0 -226,2 -207.3
#1 12/79 10/81 3/82
68 Calvin Eubanks Calhoun Bluffton 31°31156" - 84°46124n 292 647 424 - 112.8 =117.1 -130.5 -120,5
#1 12/79 3/81 10/81 3/82
69 H,T, MclLendon Calhoun Bluffton 31°34158" - 84°47134n 365 480 440 - 160,9 -160,1 -174.21 -161,7
# 12/79 3/81 10,81 3/82
70 H,T. McLendon Calhoun Bluffton 31°35%13n - 84°47140" 352 565 450 - 144,4
#2 12/79
72 (E.R. Graham) Calhoun Holt 31°35128" - 84°28125" 230 580 - 71,0 - 75.1 - 97,3 - 75,8
Graham Angus #2 12/79 3/81 10/81 3/82
73 City of Morgan Calhoun Morgan 31°31156" - 84°36102" 240 636 485 - 61,3 - 64,4 ~ 85,4 - 67,2
#2 12/79 3/81 11/81 3/82
74 Adams Brothers Calhoun Morgan 31°35117" - 84°31132n 260 540 440 - 92,1 -95.8 -119,0 - 97,6

#1 12/19 3/81 10/81 3/82
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FIELD
NO. OWNER
75 Alvin Sudderth

76

77

78

79

80

81

82

83

84

87

88

91

92

95

#3

W1 1dmeade
Plantation

Clty of
Bluffton

E.E. Watson
Glles Brothers
#1

Bill Lindsey
Randal
Richardson

Kolomok1
Plantation

Singletary
Farms Falrfield

Clty of Blakely
#2

City of Sasser
#3

Bob Locke

John Danlels #3

Bill Whitaker

#2

DNR Fish and
Game Well

Pledmont Plant
Co.

997

3152

3100

APPENDIX C - WELL DATA FOR THE POTENTIOMETRIC SURFACE OF THE CLAYTON AQUIFER (1979-1982)

COUNTY

Calhoun

Calhoun

Clay

Clay

Clay

Clay

Clay

Eariy

Early

Early

Terrell

Terrell

Terrsli

Terrell

Dougherty

Terroli

QUAD

Morgan

Morgan

Bluffton

Ft, Galnes N.E.

Ft, Galnes N,E.

Zetto

Bluffton

Bancroft

Bancroft

Blakely N,

Sasser

Chlckasawhatchee

Chlckasawhatchee

Chickasawhatches

Pretoria

Sasser

LAT, - LONG,
31°36146" - 84°31108n
31°31126" - 84°30*'11»
31°31%16" - 85°52101"
31°43128" - 85°01'26"

31°37159n

31°35139n

31°34144n

31°29%46"

31°26'57"

31°22'43"

31°43116"

31°43121n

31°41126"

31°40153"

31°35129n

31°40'01"

85°02117m

84°561351

84°50146n

84°52120n

84°48116n

84°55157n

84°21100v

84°23115n

84°23145n

84°23138n

84°20132n

84°18104n

LAND

SURFACE

ELEVATION

(feet)

281

211

325

275

252

390

395

310

230

250

312

290

280

268

220

270

TOTAL

DEPTH

(feet)

520

676

555

100

215

560

555

635

675

792

620

530

430

520

656

625

DEPTH

(feet)

420

534

480

85

126

450

435

472

509

475

420

400

542

515

MEASURED

DATE

13,5

12/79

40,3
12/79

133,0
12/79

28.2
12/79

74,5
12/79

180.8
12/79

185.1
12/79

14,7
12/79

74,0
12/79

102,0
12/79

172.6
3/81

1481
12/79

139.2
12/79

128,5
12/79

87.0
12/79

141,0
12/79

STATIC WATER
CASING  LEVEL (SWL)

SHL
DATE

-117.4
3/81

- 45,7
3/81

-136,7
3/81

- 31,6
3/81

= 1347
3/81

-180,5
3/81

-185,0
3/81

- 78.1
3/81

-100,7
3/81

-199.5
10/81

-174,1
10/81

-155.4
10/81

-136,0
3/81

- 92,0
3/81

-146,0
3/81

DATE

-142,3
1o/81

= 75,8
10/81

~-144,5
11/81

- 32,9
11781

- 78,2
11/81

-188,1
10/81

-196.2
10/81

= 90,9
11/81

-107.3
11/8%

-172.5
3/82

-153,0
3/82

-134,7
3/82

=-110.7
10/81

-164,6
10/81

SWL
DATE

-119,1
3/82

- 47,2
3/82

-139.7
3/82

- 31.0
z/82

- 74,9
3/82

-181,2
3/82

-186,2
3/82

- 83,0
3/82

~-105,1
3/82

- 91,76
3/82

-146,5
3/82
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FIELD
NO,

97

98

99

100

102

104

106

107

108

109

110

112

113

GGS

OWNER NO.,

TN, #12 3390
T.H. #9

Fowltown 969

Plantation #3

(Lee High Acres) 3142

Creekwood Apts,#2

T.W, #6

T.W, #7

James Grubbs #2

James Grubbs
and sons #1

C.T. Martin #2

C.T. Martin #1

T.E. Allen, 111

Bob Lovett

Clty of Cuthbert

USGS Recorder

Bruce Bynum 3069

Melvin Peavay

#1

Earl Nisley

38

APPENDIX C ~ WELL DATA FOR THE POTENTIOMETRIC SURFACE OF THE CLAYTON AQUIFER (1979-1982)

COUNTY

Dougherty

Lee

Lee

Les

Dougherty

Dougherty

Randol ph

Rando!ph

Randolph

Randolph

Randolph

Randolph

Randolph

Rando!ph

Randolph

Randolph

QUAD

Red Store

Crossroads

Leesburg

Leesburg

Leesburg

Albany

Albany E,

Carnegle

Martins
Crossroad

Doverel

Doverel

Doverel

Martins

Crossroads

Cuthbert

Doverel

Brooksville

Brooksvl|le

LAT. - LONG,
31°26154" - 84°211'01"
31°38112n - 84°12'50"
31°40102" - 84°12125n
31°38101" — 84°10149n
31°35135" - 84°10730"
31°31'05" - 84°-06'42v
31°41111" - 84°45124n
31°39133n" - 84°42140"
31°407112" - 84°37121n
31°39152" - 84°361 10"
31°42137" - 84°37114n
31°43153" ~ 84°42751n
31°46109" - B4°47142n
31°44106" = 84°35144n
31°46%47n - 84°39137n
31°47143" - B4°41142n

LAND

SURFACE

ELEVATION

(feet)

184

238

245

204

198

195

385

370

330

322

370

410

445

515

435

463

TOTAL
DEPTH
(feet)

690

650

680

668

690

882

440

470

415

430

475

309

435

410

350

STATIC WATER

CASING  LEVEL (SwL)
DEPTH DATE
(feet) MEASURED
630 = 27,0
12/79
567 - 131.0
3/81
560 - 122.7
12/79
560 - 120,3
12/79
619 - 141.0
12/79
716 - 88,0
12/79
330 - 142,0
12/79
350 - 158,5
12/79
330 - 140.4
12/79
360 - 124,3
12/79
338 = 16541
12/79
297 - 143.8
12/79
- 145.,0
12/79
320 - 158.8
12/79
315 - 162,8
12/79
290 - 163.4
12/79

SWL
DATE

= 3350
3/81

-148,3
10/81

-140.0
3/81

-124,5
10/81%

-135,0
3/81

-104,5
3/81

-143,2
3/81

-158.3
3/81

=159.7
3/81

=1352,7
3/81

~144,0
3/81

=156.9
3/81

-162,0
3/81

-162,1
3/81

SWL
DATE

= 344D
10/81

=-131,7
3/82

-150,1
10/81

-113,5
3/82

-148,5
10/81

-114,1
10/81

-155,6
11/81

-180,1
11/81

-178.2
10/81

-150.2
11/81

-149,1
10/81

-176.5
10/81

-180,0
10/81

=174.3
10/81

SWL
DATE

- 36,88
3/82

-131,0
3/82

-135,9
3/82

-115,98
3/82

-147.2
3/82

-1635,7
3/82

-158,2
3/82

-143,7
3/82

-147,27
3/82

=159.2
3/82

-172,8
3/82

-164,5
3/82
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APPENDIX C - WELL DATA FOR THE POTENTIOMETRIC SURFACE OF THE CLAYTON AQUIFER (1979-1982)

LAND STATIC WATER
FIELD GGS GC SURFACE TOTAL CASING  LEVEL (SWL)
NO. OWNER NO, NO. COUNTY QUAD LAT. = LONG, ELEVATION DEPTH DEPTH DATE SWL SWL
(feet) (feet) (feet) MEASURED DATE DATE
115 Don Foster Terrell Bottsford 31°53125" -~ 84°23139n 360 305 225 - 103,8 -129.2 -109,7
3/81 10/81 3/82
116 Dick & Jack Terrell Bottsford 31°55144n ~ 84°25142n 400 340 280 - 112,0
Hammer 12/79
117 Clty of Dawson 944 Terrel! Dawson 31°46106" - 84°26'13n 330 553 355 - 175,5 -207.2 -205,.4
#4 12/79 3/81 10/81
118 Vernon Copeland Terrel | Dawson 31°48119" - 84°24142n 375 500 385 - 212.5 -213.0 -241,2
12779 3/81 10/81
119 Steve Cocke 2251 Terrell Dawson 31°461241n — 84°28153n 375 500 378 - 197,0 -197.0 -201,9
Fish Hatchery #3 12/79 3781 12/81
120 City of 3119 Terrell Parrott 31°53148n" = 84°30146n 480 401 290 - 152,0 =-151.0 -158,1
Parrott 12/79 3/81 10/8