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f eet (ft) 

Figu re 1.- Location of study area . 

FACTORS FOR CONVERTI NG INCH-POUND 
TO I NTERNATIONAL SYSTEM OF UNITS 

Multiply 

UNITS 
(SI) 

To obt a in 

0 . 3048 meters (m) 

i nches (in . ) 25 . 4 millimete rs (mm) 

miles (mi ) 1. 609 

s quare mi l es (mi 2) 2.590 

gallons per minut e (ga l/min) 0 . 06309 

million gallons pe r day (Mgal/d) 0 . 04381 

43 . 81 

cubic f eet per second 
per square mile [ f t 3j s/mi 2] 0.01093 

Tr ansmissivity 

fee t squared per day Cft 2jd) 0. 0929 

kilomete r s (km) 

square kilome t ers (km2) 

liters pe r second (L/ s ) 

cubic me t e rs per second (m3Js) 

liters per second (L/s) 

cubic mete rs per second per 
square kilometer [m3/s/km2] 

meters squared pe r day (m2/d) 

National Geodetic Vertical Datum of 1929 (NGVD of 1929). 
A geodetic datum derived from a general adjustm ent of 
the first-order l evel nets of both the United States and 
Canada . It was for merly called Sea Level Datum of 1929 
or mean sea level in this series of reports . Although 
the datum was derived from the average sea level over a 
period of many years at 26 tide stations along the 
Atlantic , Gulf of Mexico , and Pacific Coasts , i t does 
not neces s arily represe nt local mean sea level at any 
particular place. 

WELL- NUMBER IN G SYSTE M 

Wells in this report are numbered according to a 
system based on 7-1/2 minute topographic quadrangle 
maps of the U. S. Geologic al Survey. Each quadrangle in 
the State has bee n given a number and a lette r de s i g­
nated according to its location. The numbers begin in 
the southwest corner of the State and increas e east­
ward . The letters begin in the same corner, but pro­
gress alphabetically to the north. Additional infor­
mation regarding we lls used in this report may be 
obtained by referring to the well identificat.ion numbe r 
in any correspondence to the U. S . Geological Survey , 
Suite B, 6481 Peachtree Industrial Boulevard, Dor a ­
ville, GA 30360 . 

PREPARED IN COOPERATION WITH THE 
DEPARTMENT OF THE INTER IOR 

UN ITED STATES GEOLOGICAL SURVEY 

Table 1. --Ge.ne ralized correlation of stratigraphic , lithologie , nnd nqutfe r o.ntt" 
o f Mesozoic and Cenozoic age in eouthwcat Geoq~ t a 

En­
t hem System 

Qun t ernar y 
Holocene 

Pleistocene 

Mi ocene 

Ol i gocene 

Gulf Const 
~tngc 

Chtckasawh11 an 
Vicksburgian 

Jacksonian 

Croup 1md 
fo rmntion 

Chettnho o,.hee 
Ri ver ur ea 

Ocala 
Li.estone 

Us bon 

Lithology 

Aquifer ( A) 
or confl ning 

•one: (C ) 
( Polbrd a nd 
Vor ht o , 1980) 

Ocala aqu ifer 

Aq uifer or 
confining zane 

t h ta rc pcrt 

Lisbon confining zone 

Th i ckness 
(feet) 

0 - 200 

0 - 70 

~ 
Eocene Claibornian ~ 

r--'•_=_•_«_o"- -j Alter na t i ng layers of und , c:lay, and limestone 

Tertiar y 

~ 

Sabinian ~ 
! 
" • 

Paleocene 

Tallahatta 
Format i on 

lla t chetigbee 
For .... c i on 

Tuscnhoa a 
Snnd and 
Na nafalia 
Formation , 

und iffl'. r entiated 

Clayton 
Forrno tton 

( uppe r unit) 

Clayton 

Claiborne aqui f er 

Wilcox confining zone . Sandy Layers within 
th h ~one '""Y yield sufficient qunntlttea of 
wa te r fo r do11es t lc supply 

0 - 270 

0 - 260 

Midwayan "' !format i on ! (limeatone uni t) 
Li,.e a tone, light-gray , massive , r<!crystlllll~e<.l ; 

fossilife r ous a t the top 1 
Clsyton a q.,tfe r . Forms at ngle aq uifer un it with 
the uppe r OICOlber of t he Providence S.. nd updi p 0 - JOO 

~ Clsyton 
Formation 

( l ower unlt) 
Sand, fine to ll<!dilllll 1 ~rkoa l.c ; local l y glauco­
nitic and silty I 

Cl ayton-Providence confining zone , Where absent , 
the upper IDCilbe r of the Providence Sand and the 
Clayt on Foooatioa for• a single aquifer unit 

0 - l30 

Sand ; g r ades from a thickly bedded sand updip 
to s &ll.as ive 1111rlne Mnd conta i ning calcareous 

Providence Sand intervals downdip . 2 In Albany, Dougherty 
County, upper par t 1a a dense clayey sand , Providence 11qutfer . ForMs a aing l o aquifer unit 

(upper unnsmed ltidd l e part is a slightly dol010!Hc coquina with the Clayton rorutlon updip and CW<seta Snnd 0 - 390 
sand member) grading ul""ard to a sil t stone. Lower part iB 

sand containing va r ying 811ounta of aUt l 
and ll.ipley t"ormation downdip 

Navarroan 
Provide nce Sand Sil t o r very fine ~~and, dark-gray; highly fllica­

ceous , cacbonaceous , Esse of Schley County , Providence-Ripley confining zone, Whe r e absent, the 
Pro~ldence Sand and upper pa r t of Cuoseta Sand fo r11 (Pe rote IQillllbe r) ,.erge s wi t h upper ""''"ber through fsde• o::hange 

to coa r se sand 3 C2 a single aqutfer unit ter<ted t he Providenci!-Cusaets 0 - 300 
aquifer 

UppEr 
Cretaceous 
( Culflan) 

Sand , fi ne , clsyey , •lcaecou~, foodi l ife r ous; 
Ripley Formation undergoes an eastward fades chanao to n clayey 

coarae sand between the I'Unt 1111d Oc"'ulgce 
!livers 4 

Cretaceous 
Sand ; c oarae; increasing nmounto of thinl y bed- Cussetn a quifer . UJ)pcr part forma n d ng l e 

Cusse t a Sand ded ca r bonaceouo clay t oward t im upp<H contact . <1quiEer un it wi t h t he Provldoncc Snnd and 0 - 150 
She and amount of sand deercaaos downdip where 
micaceous a U t s nd clay doo"IOi nntc 2 

t he Riple y Foratn tion downd l p and ena t .. la "d 

Tayloran 

;~~!!~~: ~~;d:u_!~:~~ ~~c:~~~u:~ c~~~reous ; contains vary f---__::'.:_4 ---j Blufftown aquifer 0 - 700 
C4 

" 
Aust1nia.n Eutaw Fo r mation 

f-------+--------j Al t erna t lng layers of sand , sandy clay , and 

1 !licks and otheu , 1981 , p . ~ 

taglefordian 
and Woodbinian 

2 Reinha {d t and others , 1980 , p . 388 
) Ea r gle, 1955, p. 70 
4 Ea t gle, 1955 , p . 56 

INT RODUCT ION 

Tuscaloosa clay 
Fonaat1on 

Sin c e 1950 , population g rowth a nd changes in 
farming practices in southwe st Georgia have resulted 
in a s i gnificant increase in agricultural, industrial, 
and municipal ground-water use. From 1950-80, ground­
wa t e r use increased 230 per ce nt i n Americus and 240 
per ce nt in Albany . Hea vy pumping in the se areas caused 
water levels in the Providence aquifer to decline more 
than 100 ft during this 30-year period . 

The purpose of this study was to de fine the areal 
extent of the Providence aquifer a nd its hydrologic , 
geologic, and water-quality characteristics, and deter­
mine the water use and long-te rm trends of water levels 
in the aquifer . The location of the study area is out­
lined in figure 1. 

Historical and modern water-level , water-quality, 
and water-use da t a were evaluated to gain an under­
standing of the effect of man on the ground-water flow 
system. During October 20-24, 1980, water-level meas­
ure ments were made in wells distributed t hroughout the 
study area . These measurements, together with data 
listed by Stephenson and Veatch (1915); Wait (1963); 
Owen (1963); and from data fil e s of the U.S . Geological 
Survey ; the Georgia Geologic Survey, Environmental Pro­
tection Division; and numerous consulting and drilling 
firms, were used to construct the estimated 1951 and 
October 1980 potentiometric surface of the Providence 
aquifer. During 1980 , a test well was drilled t h rough 
Te rtiary and Upper Cretaceous s e diments in Pulaski 
County . Structure and thickness maps of the Providence 
aquifer were constructed from geophysical and litho ­
logic data from the Pulaski test well, and other wells 
distributed throughout the study a rea. 

This atlas is part of a series intended to present 
results of the lower Tertiary- Uppe r Cretaceous aquifer 
study being conducted as pa rt o.f the Georgia Accelera­
ted Ground-Water Program. 
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GEOLOGY 

The study area lies within the sout h western part 
of the Coastal Plain physiographic province of Georgia. 
Sediments within the area consist primarily of alterna­
ting layers of sand, clay , shale , and limestone extend­
ing to a depth of at least 5 , 000 ft. Sediments are 
generally exposed in northeast trending outcrop belts 
and gently di p to the southeast, progressively thicken­
ing in that direction. 

The Cretaceous formations of Georgia were divided 
by Pollard and Vorhis (1980) into a series of aquifers 
(A) and confining zones (C) (table 1). The Providence 
aquife r corresponds to the A2 aquifer of Pollard and 
Vorhis (1980) and consists primarily of the upper un­
named sand member of the Providence Sand. The Provi­
dence Sand is the youngest of the predominantly sand 
and c lay Upper Cretaceous formations of southwest Geqr­
gia . In the Chattahoochee River valley, it consists of 
two units , the lower Perote Member and an upper unnamed 
sand member (Reinhardt and Gibson, 1980, p . 388) . In 
updip areas a l ong the Chattahoochee River, the Perote 
Member consis t s of silt or very fine sand and the upper 
unnamed member consists of fine to coarse sand (table 
1) . 

The Providence Sand conformably overlies the Upper 
Cretaceous Ripley Formation and is unconformab l y over­
lain by the Clayton Formation of early Paleocene age, 
and younger units of Paleocene to Holocene age. The 
general strat i graphy and lithology of the Providence 
Sand and contiguous units are described in table 1. 
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Figu re 2.- Hydrogeolo g ic sec t ion of southwest Georgia. 

Table 2 .--Record of wells used in sect i on A-A ' 

Aquifers (A) : Pc , Cl a yton; Pc-Kp , Cl ayton-Providence ; Kp , Pr ovidence ; Kp-Kc , Pr ovidence-Cusseta ; Kc, Cusseta 
Confining zones (C): Pc- Kp , Clayton-Providence; Kp- Kr, Pr ovidence-Ripley 

Altitude t\l titude 
Gco rgia of Aquifers (A) of top 
Geo"lo'.:_ir land and based 00 

Well Su:rvey Latitude- surface confini ng (C ) NCVU Thi.;kness 
Coun t y No . "No . lo ngi tude Owner or numt< (ft) :tones of 1929 ( ft) Remarks 

Stewart 6P 1 716 315933-
0845910 H. s. Bradley, 1 535 Pc-Kp (A) ( ?) ( ?) 

Kp-Kr (C) 180 70 
Ko (A) 110 115 

Quitman SP2 3 11 7 31 5221- Pc- Kp (A) (?) ( ? ) 
0850451 George town, 2 355 Kp- Kr (C) 35 88 

Ko (A) -53 118 

Randolph 7N6 3046 3 1490 5- Randolph , GGS l 
0845220 test well 1 340 Pc - Kp (C ) 174 34 

Clay 5L7 -- 313628-
085031!1 FL Gaines , 3 232 ,, (A) 114 152 See table 3 for wel l 

Pc-Kp (C) - 38 54 constr uction and 
Kp (A) - 92 ( ?) water-level da t a . 

Oo . 7L6 192 313353-
08448Q.) J . w. West , 1 352 Kp- Kr (C) - 608 140 

Ko (A) -748 160 

Early 7K8 - - 312342- McKnight, Luckey, 
0844846 and Tracey , 1 217 Po (A) - 255 270 

Pc-Kp (C) - 525 78 

Henry-
Alabama ALA-1 -- 31204 2-

08 51 041 H. ll. Granber r y , 1 192 Kp-Kr ( C) -883 25 Well located in Henr y 
Ko ( A) -90 8 60 Co. , Ala . Alabama 

Geological Surv e y 
No . 63 1. 

Ea r ly 5H4 12 1 311019-
08 504311 A. c. Chundler , 1 185 Pc ( A) ( ?) (?) 

Pc - Kp (C ) -985 30 
Kp-Kc (A) -1 ,0 15 240 

Oo . 587 -- 310942- Gr eat So uthcr1\ 
085022~ Paper Co . 

(Nursery well) 160 ?c (A) - 518 ( ?) 

Geo rg i a Geol ogic Survey. 

AQUIFE R FRA ME WOR K AND LITHOLOG Y 

The lithology of the Providence aquifer shows gra­
dational changes both east and west of the Chat t a hoo­
chee River valley and southward. Updip near the out­
crop area (fig . 3), the aquifer sediments are primarily 
coarse fluvial sands . Downdip to the south , aqu i f e r 
sediments are finer-grained and marine in origin . In 
the Albany-Dougherty County area, the P

1
rovidence a qui­

fer is a coquina, which grades upward to a silt s tone 
(Hicks and others , 1981, p. 4). 

The Provideice aquifer is sepa r ated from th e 
underlying Cusseta aquifer by the Providence-Ripl e y 
confining zone. This zone consists primarily of silts 
and fine sands of the Perote ~!ember of the Pr o videnc e 
Sand and the underlying Ripley Formation. Betwe e n the 
approximate midpoint of the Flint and Ocmulgee Rivers 
and eastward (fig. 3) , the confining zone changes gra­
dationally to a coarse sand and with the Providence and 
Cusseta aquifers , forms a single aquifer unit (Provi­
dence-Cusseta aquifer). Downdip and between the rivers 

the lower part of the Cusseta Sand changes gradation­
ally to predominantly silt and clay (table 1) and is 
significantly less permeable than the Providence-Ripley 
confining zone (fig . 2, table 2). In this area the 
Providence-Cusseta aquifer consists of sediments of the 
upper part of the Cusseta Sand, the Ripley Formation, 
and the Providence Sand (table 1). The area in which 
the Providence and Cusseta aquifers are differentiated 
is outlined in figure 3. 

The Providence aquifer is confined by overlying 
clays and fine sands of the Cla yton-Providence confin­
ing zone (fig . 2; table 1). In updip areas, this con­
fining zone may be abse nt a nd the Providence and Clay­
ton aquifers form a single aquifer unit (Clayton­
Providence aquifer) . A simil a r condition exists in 
northern Houston County, where the Providence is over­
lain by sands of middle Eocene age (LeGrand, 1962, 
p. 45) . 

Cartography by Wi l lis G. Hester 
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EXPLANAT I ON 

AREA OF OUTCROP OF T HE PR OVIDENC E SAND 

C2ZJ PROV IDENCE AQU IFER 

c=J PROV IDE NCE-CUS SETA AQU IFER 

t82£l AREA WHERE CLAY CONTENT EXC EEDS 50 PERCENT 

----5--- FAULT-U,upthrown s1de, D, downthrown sode Shor t dashed 

where Infe rred 

- 100-- STRUCTURE CONTO'J R-Shows olt rtud e of top of Prov1der>ce 
oqu1fer Das hed where approx imate ly located Contour mtervol 
100 f ee t Nol 1ono l GeodetiC VerliCOI Datum of 1929 

'" • DATA PO INT-Number IS ollttude of top of 

Provrdence aqu 1 fer, rn feet /T'-'"''"" 

• DATA POINT- Wel l• n which cloy 
corJ tent of the Prov• den ce oqu1fer 
exceeds 50 pe rce nt 

6-. sc lr rn J S G • olo~ · C 11 Su r i ~y 
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MILES 

83¢ 
Outcrop oreo from Geolog>c Mop of Geo•9 10, >9 76 

Figu re 3,--Structural features, outcrop area, and approximate altitude of the top' of the Providence 
aquifer. 

STRUCTURE 

The altitude of the top of the Providence aquifer 
is shown in figure 3. This map was constructed by 
using geophysical and lithologic logs from 37 wells 
throughout the study area . Depths to the top of the 
aquifer may be estimated from figure 3 by subtracting 
the altitude of the aquifer from the altitude of land 
surface . An average dip of 29 ft/mi to the southeast 
was computed for the top of the Providence aquifer . 

The northeast trending structural belt of Sunter 
County (Owen, 1963 , p. 38) and east-west trending 
Andersonville fault (Zapp , 1943) are major features 
that affect the geology of the Providence Sand (f i g . 
3) . Within the Sumter County structural belt, the dip 
of the top of the Providence aquifer steepens. Owen 
(1963, p. 38) found that within this belt, the regiDnal 
dip of Upper Cretaceous sediments, the lower Paleocene 
Midway Group , and the upper Paleocene Tuscahoma Sand is 
about twice as great as elsewhere and may be due to a 
monoclinal flexure, a fault, or a series of faults . In 
the vicinity of the Andersonville fault, structure con­
tours of the top of the Providence aquifer are offset , 
indicating a maximum vertical displacement of about 200 
ft along the fault . Owen (1963 , p . 38) found that the 
top of the overlying Midway Group was offset 100 ft by 
the fault. It is, therefore , likely that the top of 
the Providence aquifer also is displaced 100 ft or 
more . In Dooly County, the low alti tude of the top of 
the Providence aquifer at Byromville and high alt i tude 
at Pinehurst probably indicate that the Andersonville 
fault extends farther east than is shown on the Geolo­
gic Map of Georgia (1976), and that Byromville is on 
the downthrown side of the fault . 
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Figu re 4-, -Thickness of the Providence aquifer. 

AQUIFER THICKNESS 

The thickness of the Providence aquifer was deter­
mined from geophysical and lithologic logs of 32 wells 
distributed throughout the study area (fig. 4). The 
aquifer ranges in t hickness from 38 ft in Sumter County 
and 36 ft in Dougherty County, to 386 ft in Pulaski 
County . Figure 4 shows two large areas where the 
thickness of the aquifer exceeds 300 f t: one to the 
southwest in Early, Calhoun , Baker, and Dougherty Coun­
ties and the other to the east in Pulaski and Wilcox 
Counties . The thickness of the Providence aquifer is' 
less than 50 ft in parts of Sumter County and may be 
the result of faulting in the vicinity of the struc­
tural belt . 
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Figu re 5,-Aquife r t r ansmissivity, yield , and specific capacity of wel ls tapping the Providence 
aquifer. 

AQUIFER PROPERTIES 

Aquifer transmissivity, well yields, and specific 
capacities of wells tapping the Providence aquifer are 
shown in figure 5 . The specific capacity of a well is 
defined as the rate of yield per unit of drawdown, gen­
erally expressed in gallons per minute per foot 
[(gal/min) /ft] . Values for the Providence aquifer 
range from 2 . 0 (gal/min/ft) at well 1LR5 in Schley 
County to 10 . 6 (gal/min)/ft at well 5L4 in Clay County. 

The transmissivity of an aquifer is defined as the 
rate at which water will flow through a unit width of 
the aquifer under a unit hydraulic gradient (Lohman , 
1972 , P• 6) . It is , thus, a measure of the aquifer's 
ability to transmit water, generally expressed in feet 
squared per day (ft2 /d). Transmissivities may be esti­
mated from time-drawdown or specific-capacity data, and 
by the closed contour method. With the exception of 
values at Albany, Americus , and well 5L7 at Fort 
Gaines, transmissivities in this report were computed 
by applying Jacob ' s modified nonequilibrium formula to 
specific-capacity data (Ferris and others, 1962, p. 
99) . Unpublished data indicate that t ransmissi vi ties 
estimated by this method are generally 2-4 times lower 
than values calculated from time-drawdown data for the 
same well. In order to account for this difference, 
values computed by this method were increased by about 
50 percent to account for the effect of estimated en­
ergy losses near the well on measured drawdown . Trans­
miss i vities of 3,400 ft2/d at Albany and 2,500 ft2/d at 
Americus are probably most accurate and were estimated 
by using the closed contour method described by Lohman 
(1972 , p. 46-47) . The transmissivity for well 5L7 was 
computed from time-drawdown data. Computed transmis­
sivities ranged from 760 ft2/d at well 11R5 in Schley 
County to 4,600 ft2/d at well 5L4 in Clay County. 

Cartography by Willis G. Hester 
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Table 3. - Reeonl of ~~~ted llells 

[Aquifero: To , Oc ala; Tt., Claibor na; I'll, 1/ilcox; 1'<:, Clayton; Pe• Kp , Clayton-Provide nce ; Kp , f>:ovHe nee; 
Kr, l!.tpley ; Kp-Kc, Providenee-Cuosota; Kc, Cuaaata; Kb , BlufftOW!I . Use of ""ter: 1 , lndun r ial ; 

P, public supp.ly; A, agr icultural; 0 , dO!Ilcotic; 0, observation. F, flowing , Wa t er level : 
Reported l evd a ue given in feet ; •eaturll<l levels ara Ki ven in feet and t entho .J 

G<l.orgiB ~'" Depth De pth DiSII<ItU Altitude Wnter level 
Ge olog ie drilled ,, ,, ,, of land 

County Well Surve y latitude- Na01e or o"!!er " ~H cu ing ..... 11 our face Aqutfer(s) Above (+) or belo" (- ) Do.a of Yield 
Specific 
cn p.o.<:it y 

"· " · l o113 ltude modified (ft) (ft) (ln.) (ft) laod surhee (ft) ""'uurncnt (aGL/aln) [(gal/min)/ft] 

C...lll<>un '" - 312621-
0844335 Arling ton - I, 173 - - "' " 

_., 
1909 - -

Clay "' "' 31364o- .,. 4/3/58 '" 0850322 Ft . Cai ne s 1958 "' "' • '"' ,, +35 . 7 10/ 80 125¥ '·" 
~ - "' - 313628-

_, 2/ 1/79 
0850314 n, Go.ines , 3 1979 "' "' 24,8 "' ,, -77 , 1 8/26/81 "" 4 . 54 

"'· "-' - 313727- W,f, George Lock 
0850355 and Da• Pl ant ' 8/3 /60 1, 100 

( powerbouiWI) - "' "' - " "' """ 10 . 58 

"· "" - 313131- USAC , <>fE, 
0850341 Tut well 3 - '" "' '·' "' ,, ., 12/55 ""' -

" · "' - 313640-
0850320 rt , Go.inell H 09 '" '" - "' " H O "'" ,00, --

_,, HR(> 3J9J 321209- -66 6/13/79 
08354 22 Byrot~v ille, 2 1979 '" "' 26, 8 '" Te,,Kp -78,5 10/23/80 '" '·"' 

" · 1511.6 - 320338- -2 1 '7 2/l / 51 
0834800 J . Cudy Jon.,. - '" - - '" Pc ,Kp -32 . 5 4/2/81 - -

"· I ~IU - 321241- -•oo 1!30/H 
08~5806 J, D. Le ot<! r - '" '" - '" " -79 . 9 ~/2/81 - -

llo"8lte<ty 12L21 3406 313534- u.s .c.s. "· - 116,9 12/1 9/78 - --
0841030 Tut well 10 197S '" '" '·' "' " -136. 3 10/80 

~ - IlK I "' 31265~- u. s.c.s. -J3.4 11/6/78 
0642101 Suly 2 1978 1,200 1, 103 -- '" ''"k -12.2 4/18/19 - --

" · IILI 3 -- 313011- St . Joe -
0841859 Barnet t 194 1 "' '" ' '" Pe,Kp +25. 1 ll/28/41 270F -

~- 12L29 - 313559- Lakeddo '' · 0841204 Dav<tlosmen t ""' "' "' - "' Pc , Kp 
_, 

2/ 1/50 '" -
" · 12L20 - 313534- U. B.C . S. 

0841030 Tnt 11ell 6 197B "' "' ' 
,,. 

" - 125 . 4 1/18/78 -- --
Ea r l y "' "' Jl2312- Blakely , 3 ~-

0845551 (Howell Ave.) 1952 '" - 12 , 10 '" ''"~ -60 1952 "'' -
~ - '" - 312246-

08 45600 Blakely , I 1931 '" '" • "' Pe ,K p 
_,. 

5 /15/4~ "' -
llouston 16T4 - 322652- "· Kp-Kc, 

0833136 Pabst k ewery 1913 ,00 ""' 16 , 12 "' " -· 6/5/73 1, 560 2~ . 0 

''· J6T2 "" 322619- "· Kv-Ke , 
_, 

12/18/67 
08338 12 Pa b a t Hr"-""''Y • 4 1967 '" "' 16 , 12 ,00 '" -12 . 4 10/22/80 1, 557 67 . 70 

"· l6T9 2160 322640- "· Kp- ~e , 
_, 

7/23/69 
08l37l 9 Pabot lhoe...., r y , 2 1969 "' "' 16,12 "' " - 35 . 6 10/22/80 1 ,S.SS 66 . 04 

~- 16T3 2139 322629- "· Kp-lc , 
0833SO I Pabot Bre wery , 3 1969 '" '" 16 , 12 m " 

_, 
S/12/69 1,543 35. 88 

"· 16T10 - 322607- "· Kp-K" , 
08338 l3 Pabot Brewery , 5 1977 '" "" 16 , 12 "' '" 

_, 
6/4/77 1,655 26 . 27 

~- 17UI4 - 323522- Glenon ' • Mobtl t 
083 4245 llo•• Park, 1 1969 " " • '"' ,, _., 

6/26/69 " '·" 
Oo . 155 1 1025 322027- Ho uston Co. Board 

08347()8 of Oolllllission- '"' • r a , llendeuon 1964 "' m • '"" Kp- Ke -!52 10/64 "' 2. 7B 

~ - l61J6 - 323017-
0633955 t!u . C.L. K.:r H y - "' - ' "' ''"~ -00 - - -

" · 16U7 - 323020-
083361 5 G. E. Pe r due -- " - ' '" ''"~ 

_., -- -- --

" · "" - 323056-
083~008 Ethel ])avis - "' '" ' ""' ''"~ •• - '" -

" · 16U 9 - 32304G-
0834006 II, A, Merke r - '" "' ' "' Kp-Ke •• -- "' --

''· 16UIO - 323025 
0834003 J . H. Davia - ,00 ""' ' "" ''"~ H - "' -

"' 12!15 - 314236- -7 . 0 1952 
0641036 Jato"-" 111ngfleld 1952 m "' - '" Pc , Kp -25 . 0 7/ 10/79 "" -

" · 13N2 - 314502- '~ 
0820102 John Gates - "" - - "' "' +14.0 5/23/58 - -

!!aeon 1311.2 "" 321342- .... crican "· -9.2 4/20/16 
0840542 C y<~nnid Co . , ' 1971 "' '" • '" ~." -12.1 10/ 24/80 '" 16 . 0 

"· IJS2 2161 32 1732- South"-r n Pr o•en "· "· ->0 7/10/69 
0840032 foods, 2A 1969 '" "' 12 , 10 "' Kc ,Kb -53.1 12/ 1/76 I ,050 19 . 8 1 

~ - ilS6 - 321734- Southern Frozen 
0840034 Poods , ' 1960 "' '" • "' Kp,Ke _,. 

5/4/60 "' 6 . 82 

"· 13S9 1013 321735-- Southun Pro•en 
0840037 Foods, 2 1962 "' '" • "" lp , Kc _, 8/)/62 '" 14 . 29 

~ - 13S16 - - Joule Pelton - '" '" • '" ,, +11 . 9 4/20/42 - -

~- l3Sl 7 -- -- W, E. llilburns -- "' - ' '" ,, _, 
2/2~/42 - -

Oo . l1T2 - - J , A. 1/ardsworth - 109 . 5 - ' '" 
,, .. 4/22/4 2 IOOF -

" · 12S2 - 321813-
0841405 Leo t er Soutu -- " " ' "' ,, _, - - -

- 139 1/14/63 -Marion '" '" 32H26-
OS43022 '· ~ . ~'eH o 1963 '" - -- '" " -179 . 7 10/80 -- --

Pulaaki "'' - l2l6l5- Old race tu"k 

' 1959 0832800 well, 
!!&wkinsvill"- l 959 (f) m "' - "' Kp- Ke ' 10/30/80 250P --

"· l8S il -- 321550- Nell raeet rtl ~k. 

0832S20 well, To ,Te, 
l!awklnaville , 4 1976 "' "' -- '" Kp- K<:: 

_,. 
11/28176 1,256 19.66 

~- 18S11) - 321759- ~ -
0832800 Portals Oo. 1981 "" "' 24 , 12 "' ''"~ +1.2 4/22/81 ! , 080 22,43 

Qu ltl>o n "' '" )15310- - 64.0 l /29/75 
0850454 Keglar s.:.ttool 1955 "' '" - '" " -53,3 11/9/76 "' -

~- '"' - 31.906-

"' - '" " - 183 1966 - -0850415 .. Balke <><I 1966 "" 
llandolpb "' - 314609- U.S. G.s., 

-134.1 1/5/ 65 0644143 O.thben obur-
varion well -- "' "' • "' '" - 146 . 0 1/5/19 - -

IIR4 " 32!413- ''· - 140 3/1/37 Schley 
084 1823 i:lhville , ' - "' "' • "" Kr , Kc - n4 . 0 11/14/78 '" '·" 

"· lll!. 2 '" 3214ll- • "' Kp, Ke 
_., 

7/48 "" 1. 97 0841819 Ellaville, 2 - "' "' 
" · IIR5 "' 32Hl5- Croonoad 

_, 
8/IS/52 

084 1850 [ntcrprise • 1952 '" " • "' Te ,Kp -61.4 10/27/80 "' 2 . 05 

"· 12R4 "' 32 ll 29 ~ 

' "' " - 155 7/6 / 52 '·' ·" 08 41352 T, M. ChUdero 1952 '" '" 
" · LIS2 - 322032-

0841539 Mortis Ri ll -- .. " ' >OO "' 
_, - - -

" · llS3 - 32 1747-
084 1724 '· s. Teele - '" - ' "" 

,, ... -- - -

~ - US4 - 321 742-
0841650 Cheoter Davia - m - ' "' "' -105 -- - -

"'· 1155 - 32 1738-
08 41722 B. s. Teele -- " " ' "' " 

_,. - -- --

~ - l!S6 - 32 1613-
0841819 J , W, Colltna - '" "' ' "" "' 

_., - - -

Stewa~t "' -- 320306-
_,, 818/63 

08447 42 Lumpl<!n , I 1963(?) "' "' • '" " -96 . 1 10/80 "' '·' 
~ - "' -- 320320- - 100 4/3/67 

08io471 7 Lulllpkin , 2A 1967 '" "' • '" " ~102 , 3 10/80 '" 3 . 56 

" · '" 30 98 320309- Lulllpk.in , 3 -143 . 7 9/75 
0844740 (or lA) 1975 '" "' • '" ,, - 135 . 3 10/80 '"' -

- 320507-" · '" "' "" Pe- Kp "' 7/11/52 '" 3.83 0843955 IU~hhnd , I 1952(1) "' 18 , 8 

" · "' - 320508- -112 4/ 12/63 
0843955 Richland, 2 1963 m "' 26 , 8 "' Pe- Kp - 122 . 0 10/80 "" 3 .66 

"' - 320525- - 107 1/10/68 " · '" Pe-K p -104 . 9 10/ 80 <05 9 . 76 06439 14 Ric hland, 3 1968 m "' 26 , 8 

" · '"' - 320241-

'" -97 , S 1/19/75 "" 16 . 59 0843'108 Sillier ~ Jonu - "" "" -- Pc-Kp 

Sumter 12Q 1 2163 320702- S. Geo<g :\a Voea-
-1 52 7/25/69 084114 1 tl.onal Teehol- Kp, 

ell S<:hool , 2 1969 no "' - "' Kr, Ke - 169 . 6 10/ 24/80 '" 9 . 27 

~ - 12Q8 m 320702- A & S Develop-
-142 2/5/52 064 1141 cen t (Ol d Day-

ton Veneer Corp . ) 1948 '" "' -- "" "' -176 . 7 10/24/80 "' -

~ - l 2Q23 - 320U7-
0841351 Nl.e rlc us 1952 ,00 - ' "' "' 

_., 
1952 - -

"'· l2Q6 "' 320345- 1Aer 1cus , 3 
_,. 

8/6/47 
084 1330 (Uto A~e . ) 1947 '" '" 20, 10 "" Kp , Kc -210.2 10/24/80 ""' 4 , 12 

" · 12Q4 m J203JZ- Noeric us , 4 Kp ,Kr, -00 2/17/53 
084 1355 (llarrold Ave .) 1947 000 "' 20 , 10 "' Ke,Kb - 150. 3 10/24/80 "' 8.82 

" · 12Q2 '" 320321- M e ricuo, 5 ~-
084 121 2 (Indus t rial Kp , J<;r , -60 9/57 

Park) 19$7 "' '" 20 ,10 "' l(c,l(b - 11 6 . 4 10/24 /80 "' 8 . 49 

"' 320336- /Qe~i<. u•, 6 Kp , JCr, 
_., 

~/24/64 Oo. 12Q7 
-116 . 9 11/ 16/78 1,627 18. 08 0841409 (oak Ave . ) 1964 "' "' 24 , 10 "' K<.,Kb 

" · '""' - 320240- U. of Ga, Ex-
- liS 3/79 0842237 pa<111e.nt Sta. Pw,Pe, 

1979 "' "' -- '" Kp , Kc -117. 5 12/18/79 1, 000 '·' 
lON1 "' 31465o-Ierrell 

'" "' P<. ,Kp - 125 4/11/79 - --0842647 0..1/aon , 3 1978 "' " ... 7/47 Webner "' -- 320358-

'" "' -90 . 9 10/80 "" S.7S 0843215 Prenon , I 19H '" '" 12 , 6 

_,. 
11/28/62 " · "'' '" 320358-

"' - 133.8 10/80 "' 6 . 25 1)843209 P"< u ton , 2 1962 "' '" 12 , 6 ,, 

'" - 320336- ... 8/73 "· 084~232 Preston, l 1973 "' - -- "' " -39.7 10/80 - --

" · "' - 321025- South River 
_,, 12/79 

"' - !30.3 3/81 - -0843 lll Fa nos - "" - - " 

"" llemarh 

' -
8-in . ~<: ree n set at 310- 320 , 35()-360 ft , grav ~l 

' po.d.ed . Water-quality analyah ..._de ~/5/58 & 4/l7/68 

8-in . Kreen set at 33()-340, 35~365 , 37()-385, 42.'>-

' U5 f t, 

Scre an O<lt at 324-350 ft . Well flowed g fJ/60 . We ll 
l ocated en .Uaba" a aide of Ch&ttaho ochee River, at 

' powrhou1e . 

Open hole , 316-343 f t . Obae rv n i on well for dewate r 
0 1"8 opuaUons . Wat e ..-quality &"'ll)'ll h , 8/27/57 . 

' --

' 8-in, K reen set ot 26o-280, 3)0-3~0, 580-600 ft. 

' -
0 -

8- ln . acreen set at Slo-830 ft. Continuouo WQter-
0 level reeorder i netallod 12/7 8 . Wate r- quality andy-

slo, 11 /21/78 . 

Unue<~d oU-rut well drilled 1942. Origitta.l tottl 
0 depth, 5 ,500 f t . 

6-in. Open hole fr0111 54G-795 ft . Well raved to 540 ft 

' i n 1978 . 

llater-la~e.I .... uure.ant made dur1na tes ting of lo""r 
0 Btrata . Fin i shed wel l e&ps To, Po: , and Kp • <1uifers . 

Opo.n hole , 619- 690 ft . water-quality onal)'llis, 
0 3/7 / 7S. 

' \/ell eaved , 1964 . 

Open hola , 65G-809 ft . \later-quality ll<tll.i }'llll , 

' 5/16/46 . 

' Seuen set at 30G-325 , 490-510, 56G-620 f t . 

12-tn . ocreen aat 11t 295-300, JID-330 , 34G-360, 438-

' 443, 510- 520, 560-565 , 58G-585 , 60G-630 ft . 

12- i n. oe r e~ n set at 320-340, 390-4 10, 525- 545 , 580-

' 620 !t . 

12-ln . ecreen ""t at JOG-350, szo-550, 6J il-640, 68o-

' 700, ft, 

' 12-tn . ac r"-en set .o.t 30D-350 , 50G-520 , 5S0-610 ft. 

0 4-in. screen B<!t .e 9G-95 ft . 

8-in . ocrcen •et at 175-180, 3 15-320 , 39S-403 , 425-

' 430ft . 

' -

0 -

0 -
0 --

0 -

' Open hole fr""' 555-717 fc . 

0 -
8-tn. ocreen ""t a t 32G-340, 445-465, 475-485, 5~6-

' 568 u . 

1G-1n . scre~n se~ lOt 210-220, 440- 450 , 490-505 , 572-

' 582, 60~10 ft. 

' S<:recn K t at 19G-2 10 , 23o-235 , 45G-465 ft, 

Screen B•H a t 190-200, 23 1-236 , 44G-450 , 497-502 , "~ 52o r t. \later-quality a n&l yo1 o , 8/6/62 , 1/10/69, s old 

' 4/24/74. 

' ~~~ ho1a , 22D-348 Ct . 

" -

' --

0 -

, -

' Sc t een Kt "t 458-470 ft. 

Saeen aet at 171-19!, 220- 240, 306-326 , 376-386, 481-

' 501 , 535- 545 ft . 

12-in , oc reen set at 325- 335, 345-355 , 36o-370 , 4DO-

' 445 , 475-480, 502-510 ft. 

Original to t a l depth, 396 ft . w~u eaved to de pth of ,. 170 ft . 

' S<:rccn •et at 473-560 ft . 

Ope n hole , 2S0-372 ft . Unu• ed 10 un i~lpal ... u . W<otu-
0 qua lity anal yah , 6/22/78 . 

8- tn . ac r ecn set at 177- 183 , 218-223, 258- 263, JOJ-

' 309 , 487-493 , 531-537, 568- 578, 618-624 It . 

' 8-ln, oe r e~n s e t at 175-190 , 520-525 , 550-560 ft . 

' Screen !OCt a t 73-83 , Uo-175, 185-195 ft . 

' &.ree n set a t 242-246 . 5 f t. Well deotroyed in 1969 . 

0 -

0 --

0 -

" -

' -

' 8-in . oc nen set at 125-155 ft . 

• 8- in • ..,_uen get a~ 118-123, 133- 136, 1/oJ- 153 f t. 

Screen IMH a t 151-19 1 f t . l.'lll tcr-quality and}'llh, 

' 6/25/74 . 

8-in . 9Crec n s e t at 107- 112, 145-1 55 , 170-180, 195-

' 210 ft . 

' 8-in • ..,re~n set at l6D-180 , 185-205 ft. 

S-in , ac r~ en se t at 135- 155 , 175-205 ft . ~·ater-

' quality analysis , 6/ 20/68 and 6/27/74 . 

' -

Sc: r eon oe t at 2S5-31 5 , 322-332 , 380~390 , 435-445 , 482-

' 492 , 650- 660 , 672-677 ft. 

' Screen II<U a t 313-333 ft. 

Continuous wa t er-level r~co rder inoulled 1952 to 
196 1 . Original total d"pth, 400 h . \/e ll drilled , 

' 1S96 . l!.e110r ked, 19 52 , Cl,.ed thro<>3h Hmeotone . 

to-tn. ecreen oet u 26G-290 , 475-485 , ~95-515, 570-

' 590 ft. 

10-i n . 9C renn ""t at 205-210, 220-225 , 327-332, J42-
347, 385-390, 40G-405 , 465-4 70, 6()0-605, 625-630, 

' 665-690, 735- 745 , 765-785 ft. 

10-io, ocreen set ot 21o-220, 255-260, 275-280, 31o-
315, 370-375 , 385-390 , 428-433, 455-460 , 52Q-525 , 630 

' -635 , 668-67 3, JI+Q-74 5 , 775-780 , 607- 812 , 885-890 ft . 

IG-in, sereen ..,t a t 194-204 , 216-221 , 239-244 , 452-
457, 610-630 , 692-697, 728- 743, 766-786 , 89 1-896, 

' 904-914 ft . 

Scuan ac t a t 190-210, 230-270 , 370-390, 430-470, 510-

' 535 rt . 

llacUU I 1111terlal reaOYed ln 1978, exposing Providenee 
a quifu . 11<>tt011 of woll i>l"&8ed in 1979, Ka l1113 off 

' Pro~ld~ o ee aqulfar. 

6- ln . oettcn set at 158- 163 , 173- 188 f t . Wa ter-

' quality tnal y;is , H/ 14/48 and 3131/H . 

6- :t n . I<:U n:t ..et a t U8-l58, 185-195 ft. W.. ••r-

' qualit y a.ulysh, 12/3/62 . 

' Water-quali t~ analysis , 8/ 27 /73 . 

' -
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Figure 6.- We ll construction and I ithologic and geophys ical properties of sediments at we II I 2L21 at Albany . 

Figure 7 - Estimated discharge to streams from the Providence and other aq uifers, September-October 
1954. 

WELL CONSTRUCTIO N 

Wells tapp i ng the Providence aquifer typically use 
multi-screen construct i on. The we ll construc t i on a nd 
lithologic and geophysical properties of sediments at 
well 12121 at Albany are shown in f igure 6 . Screens 
gene rally are placed opposite wate r-bearing zones that 
contain the highest pe rcentage of .coarse sand . During 
drilling, cuttings are collected a t 10-foot intervals 
to determine the grain size and lithologic character of 
the material being penetrated. Aft e r the bore hole is 
completed to the desired depth , a serie s of geophysical 
logs may be run to evaluate further the lithologic 
properties of the sediments . The s e logs, toge ther with 
the drill cuttings, are used to de termine the depth in­
tervals of wat er-bearing zones . A screen line then is 
assembled above ground by welding alterna ting sections 
of blank casing and well sc reen at intervals that cor­
respond to the depths of designat e d water-bearing 
zones . The as sembled screen line is then positioned in 
the hole and the space between the well screen and the 
borehole wall is packed with co a rse sand or gravel 
(Hicks and othe rs, 1981, p. 19) . 

In some areas , the Providence aquifer supplies in­
sufficient quantities of water and is used in combina­
tion with other aquife rs . In Americus, multiaquifer 
wells tap combina tions of the Clayton, Providence , Cus ­
seta, and Blufftown aquifers. Albany municipal wells 
tap the Provid e nce aquifer in combination with the 
Clayton and Claiborne aquife rs. Construction informa­
tion, water levels, a nd yields of wells tapping the 
Providence and other aquifers are listed in table 3 . 

RECHARGE 

The Providence aquifer is recharged by precipita­
tion along a 600-square mile outcrop belt that extends 
from the Chattahoochee River valley in Clay and Quitman 
Counties northe astward to the Flint River va lley in 
Macon and Peach Counties (fig. 7). Additional recha r ge 
by precipitat i on is received between the Flint and 
Ocmulgee Rivers where the aquifer is near land surface 
and is overlain by permeable sand units . The a quif e r 
also may receive recharge south of the outcrop area 
through leakage from underlying units . Declining water 
levels in the Providence aquifer have inc reased.natu­
rally occur,ing hydraulic head differentials, and 
therefore the potential for upward leakage of poor­
quality wa t er from underlying units has been increased. 

DISCHARGE 

The Provid e nce aquifer discharges s ignificant 
quantities of water to surface streams both in the out­
crop area and downdip through overlying units. Much of 
this discharge probably represents rejected aqui f er re­
charge due to low transmissivity (fig. 5). Estimated 
discharges of ground water to streams in the o'utcrop 
area during Se ptember-October 1954 (fig. 7) indicat e 
that even during a period of extreme drought, water 
was available to recharge the aquifer . Durin.g this 
period , discharges exceeding 0 . 8 (ft3/s)/mi2 we.re ob­
served in pa rts of Macon , Taylor, Schley, and Marion 
Counties (Thomson and Carter, 1954). 

South of the outcrop area, discharge ma y occur 
where water from the Providence aquifer, under g:reater 
hydraulic pressure than water in the overlying C:layton 
aquifer, leaks upward through the Clayton-Prov·idenc e 
conf i ning zone into the Clayton aquifer. De ~lining 

water levels in the Clayton aquifer since the: early 
1900's have increased this natura lly occurrintg head 
differential, thereby increasing the potential f'or up­
ward leakage from the Providence aquifer. \Water ­
quality analyses from the Clayton aquifer indicalte that 
water may be leaking from the Provid e nce aquife!f into 
the Clayton aquifer in the Albany area (Hiclks and 
others, 1981, p . 16). 

Dl SCHARGE THROUGH IDLE MUL T l AQUIFER WELLS 

Idle multiaquifer wells in Albany and Dawsotn also 
provide conduits for the discharge of water fr om the 
Providence aquif e r into the Clayton aquifer. Tests 
made in an idle Albany city well in 1979 showed that 
the Providence aquifer was discharg ing water throu gh 
the well into the Clayton aquifer at a rate of 12 
gal/min (Hicks and others, 1981, p . 20). , A similar 
test conducted in an idle Dawson city well in 1981 
showed that the Providence a quifer was discharging 
water through tfle well into the Clayton aquif e r at a 
rate of 17B gal/min (D . w. Hicks, U.S. Geologica l Sur­
vey, oral commun., 1982) . The higher discharge rate at 
Dawson probably is due to a greater head difference be­
tween the Providence and Clayton aquifers in that area. 
This head difference may be due to greater water-level 
declines in the Clayton aquife r than in the Providence 
aquifer. 

SEASONAL WATER-LEVEL FLUCTUATIONS 

Water-level fluctuations in the Prov idence aquife'r 
a re r e lated to seasonal changes in prec i pit a tion, 
evapotranspira tion, and rates of pumping. Owing to low 
transmissivity (fig . 5), most of the water-level fluc­
tuations in the aquifer south of the outcrop area are 
caused by changes in pumping rates. The water l e vel in 
observation well 12Q23 about 10 mi l e s south of the out­
crop area in Americus, fluctuated 13.8 ft between the 
lowest observed level in November 1958 and the hi ghest 
l evel in January 1959. This fluctuation was due pri­
marily to heavy sea sonal pumping from nearby city wells 
(Owen, 1963 , p . 42) . 

The wate r level in test well 12121 about 40 mile s 
s outh of the outcrop area at Albany, fluctua ted 23 . 8 ft 
during 1980 . A comparison of the water-level r e cords 
for this well with the estimated pumping from th e 
Providence aquifer by the city of Albany, show s the 
s easona l varia tion in rates of pumping and their effect 
on wat e r l e vels (fig . 8) . 
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POTENTIOMETRIC SURFACE 

The potentiometric surface of an aquifer is an 
imaginary surface representing the altitude to which 
water would rise in tightly cased wells that penetrate 
the aquifer ( Lohman, 1972 , p. 8) . The potentiometric 
surface is highest in areas of recharge and lowest in 
areas of discharge, indicating that ground water flows 
from areas of recharge toward areas of discharge . 
Where discharge exceeds rec harge, the potentiometric 
surface is lowered , forming a cone of depression . 

ESTIMATED 1951 POTENTIOMETRIC SURFACE 

The predevel opment potentiometric surface of an 
aquifer represen t s natural conditions before man­
induced stresses, such as pumping, were applied. Be­
cause ground-water withdrawals from the Providence 
aquifer prior to 195 1 were limited mainly to pumping 
centers at Albany and Americus, the 1951 potentiometric 
surface over most of the study area closely resembles 
the predeveloprnent potentiometric surface. Declines 
between the predevelopment potentiometric surface a n d 
the 1951 s urface were about 43ft at Americus, and 12 
ft at Albany . 

The estimated potentiometric surface of the Provi­
dence aquifer for 1951 is shown in figure 9 and was 
constructed from potentiometric data collected during 
1941-69 . 

Flow directions within the Providence aquifer in 
1951 generally were from the outcrop area southward and 
toward major rivers and streams . Two major discharge 
areas-- the Chattahooch ee River in the west and the 
Ocmulgee River in t h e east--acted as boundaries to the 
ground-water flow system . This naturally occurring 
discharge is indicated by potentiometric contours that 
bend upstream in an inverted "V" pattern, showing that 
the hydraulic gradient is toward the stream . Potentio­
metric contours also indicate that two major ground­
water divides--one to the southwest between the Chatta­
hoochee and Flint Rivers , and the other to the south­
east between the Flint and Ocmulgee Rivers--generally 
corresponded to interstream drainage divides . In the 
outcrop area , these ground-water divides were areas of 
significant aquifer recharge. 

In the vicinity of Americus , the pr i mary flow di ­
rection in 195 1 was toward the center of a cone of 
depression that had formed as a result of many years of 
heavy ground-water withdrawals . The bending of the 
contour lines northw-est of Albany may be an indication 
of a developing cone of depression at Albany. 

OCTOBER 1980 POTENTIOMETRIC SURFACE 

The October 1980 potentiometric surface of the 
Providence aquifer is shown in figure 10. This surface 
is similar to the 1951 potentiometric surface, with the 
exception of the development of a major cone of depres­
sion at Albany , in Dougherty County, and expansion of 
the existing cone at Americus, in S umter County . In 
these areas , disch a r ge from the aqui f er exceeds re­
charge, which causes a reduction in compressive aquifer 
storage and a corresponding depression in the potentio­
metric surface . 

w 
u 
~ 
"' 80 ::> 

"' 0 
z 100 

"' -' 

~ 120 
-' w 
<D 
1-- 140 
w 
::' 
z 160 

_,­
w 
> 180 
w 
-' 

~ 200 
!;; 

" 
4 

3 

2 

I 

0 ... 

- - - -
I I I I I I I I I I I 

Blank where no record availab le 

!"/ 
II ~ lll l lll~lt%111 1 

0 

"' "' 
"' "' "' 

0 

"' "' 
"' "' "' 

-

~f/_ vv 
I v;;; I 

-

7; 

~;;;; 
~;;;; 
~;;v;; 

"' 

~ /: ;;_ 
;; 

-

0 

"' "' 
F ig ure 12.- Water leve l in we ll 1206 at Amer icus and 

average da il y ground- water withdrawa ls by the c i ty 
of Amer i cus. 

E XPLAN ATIO N 

--25-- LINE OF EQUAL WATER-LEVEL DECLINE- I nterva l 2 5 fee t 

953(411 
• 

901( 51 • 
~5R6(11) 

+I I R4 (8) 

DATA POl NT-Number outs1de par ent heses IS we ll rden t 1fr co t ion , 
number 1ns1de parentheses IS water- level decl 1ne, 1n feet 

WELL IDEN TIFICAT ION BY AQ UI FE R 

Providence aqu i fer 

Clayton and Prov id ence aquifers 

Providence and Cusseta aquifers 

83' 

-- 32" 

HYDRO L OGIC ATL AS II 
SHEET 4 OF 5 

Soe,e 'rom \J S G~ologo c;ol Survey 
S tat~ hos e ma p. '970 

C 10 20 30 40 MILE S 
BJ_::fH~~-r:_-=-:=_ ~=~=--:=~ F..::=-=-:- _ :;;:;:=.:3 

Figure I I.- Water-l eve l dec li nes 1n the Prov i dence aqui fer, 195 1-8 0 . 

LONG - TERM WATER-LEVEL DECLINES 

Long-term water- level declines in the Providence 
aquifer occurred during the period 1 951 - 80 and are 
shown in figu r e 11 . Declines in excess of 50 ft occur­
red in parts of Sumter, Lee , Dougherty , and Terrell 
Counties . Because the aquifer has low transmissivity 
and is recharged by precipitation 15 to 45 miles north 
of these areas, most of the decline may be attributed 
to increases in regional pumpage and the inab i lity of 
the aquife r to transmit sufficient quantitie:s of water 
to t h e areas of use . It is l i kely that i ncreases in 
pumpage and the resulting water- level declines in the 
Clayton aquifer have i ncreased the potential for upward 
leakage from the Providence and , t herefore, contributed 
to the water- level decline. 

Americus . --Heavy pumpage from munic i pal and indus ­
trial wells caused water levels in t he Providence aqui­
fer at Americus to decline 136 ft from 1 947-80 (fig. 
12). Water- level measurements of an Americus city well 
(12Q6), whi ch taps the Providence and Cusseta aq uifers, 
show t hat water levels declined 90 ft from 1 947-75, 
rose 3 ft from 1975-76, and dropped 49 f t from 1976- 80 
(fig . 14 ) . These declines correspond to a gen eral in­
crease in ground- water withdrawals in Americus since 
1950 (fig . 12) . 

Albany.--Heavy pumpage from municipal wel l s in 
Al bany caused water l eve l s in the Providence aquifer to 
decline more than 100 ft from 1950- 78 (fig . 11). Mean 
monthly water level s in test well 12L21, near the cen­
ter of pumpage, sh owed a dec l ine of 12 . 1 ft from Decem­
ber 1979 to December 1 980 ( f i g . 13) . This dec l ine 
corresponded t o an inc r ease in municipal pumpage. 
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WATER QUALITY 

Analyses of water samples obtained from the Clay­
ton and Providence aquifers are listed in table 4. 
Water obtained from the Providence aquifer is soft and 
has a relatively high sodium content. In most areas 
the water contains no constituent concentrations that 
exceed the Georgia Environmental Protection Division 
(1977) or U. S. Environmental Protection Agency (1977) 
standards for safe drinking water (table 4). 

Although the few water- quality analyses available 
are unevenly distributed within the study area, the 
data indicate that dissolved solids and most other con­
stituent concentrations increase from the outcrop area 
southward (fig. 14 , table 4) . Values of pH also in­
crease southward and range from a low of 4.6 at well 
7Q2, near the outcrop area, to a high of 9 . 2 at well 
l2L2l, in Albany. 

A diagram showing the chemical classification of 
ground water according to type is given in figure 15 . 
The plots represent the percentage concentrations in 
milliequivalents per liter of the two groups of major 
cations and anions in the water. 

A comparison of samples obtained from the Clayton 
and Providence aquifers indicates that water from each 
aquifer has distinct chemical characteristics. Water 
from the Providence aquifer generally is a soft sodium 
bicarbonate type (well l2L2l), whereas water from the 
Clayton aquifer generally is a hard calcium bicarbonate 
type (well 7Nl) . Wells tapping both aquifers yield 
water that is a mixture of the two types (well 6K5). 

In the Albany area, the chemical characteristics 
of water from the Clayton aquifer are similar to those 
of water from the Providence aquifer. Well l2L20 taps 
the Clayton aquifer and yields a sodium bicarbonate 
type water. Such similarity of water quality probably 
indicates that significant quantities of water leak up­
ward from the Providence aquifer into the Clayton aqui­
fer (Hicks and others, 1981, p . 13). 

WATER USE 

The Providence aquifer supplied more than 8.8 
Mgal/d to municipalities, industries, and agriculture 
during 1980 (table 5). Major users of the Providence 
include the cities of Americus and Albany; industries 
in Houston, Clay, and Pulaski Counties; and agricul­
tural users in Macon, Lee, Houston, and Randolph 
Counties. 

Americus.--The city of Americus is supplied by a 
system of five multiaquifer wells which produced an 
average of 3.2 Mgal/d in 1980 . The Providence aquifer 
supplied an estimated 0 . 7 Mgal/d, or about 22 percent 
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Figure 16-. - Average da il y ground- water wit hdrawals 
by the city of A l bany. 

of the total yield. Records indicate that water use in 
Americus increased about 230 percent since 1950. Most 
of the increase occurred during 1970-80 (fig . 12) . 

Albany.--A system of 23 multiaquifer we l ls sup ­
plied an average of 16.1 Mgal/d to the city of Albany 
during 1980. The Providence aquifer .supplied an esti ­
mated 1.0 Mgal/d, or 6 percent of the total yield. 
Records indicate that Albany municipal use increased 
about 11.2 Mgal/d or 240 percent ftom 1950-80 (fig. 
16) • 
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Table 5. - -Estimated ground-water use from the Providence aquifer, 1980 

Ground-water use 
(Mgal/ d) 

County Agricultural 1 
Industrial Municipal 

Clay - - l. 11 o. 19 

Dooly 0 . 0 1 -- .03 

Dougherty -- -- .97 

Houston .44 1.42 .02 

Lee .69 - - --

Macon .82 . 13 --

Pulaski}) -- .68 .31 

Randolph .38 - - --

Schley .07 .07 - -

Stewart -- -- .15 

Sumter .14 .07 .68 

Terrell -- -- .10 

Webster -- -- .30 

Total 2 . 55 3.48 2.75 

l Values are estimated growing-season withdrawals averaged over 
a 365-day period . 

2 Providence- Cusseta aquifer. 

Total 
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Figure 14.- Significant chem ical character istics of ground - water from the Providence aquifer. 
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Table 4 . -- Chen~ical analyses of we ll watH from til~ Providence and Clayton aquifer. 

[Analy~cs by U. S. Geological Surv~y , oox'"" l'~ aa "at~cl. Aq,lfe <(s) : !'c, Cl<iyton; 
l'c-Kp , Clayton-Prov1clenc~; Kp, Frov i dence; K~. , Cusse t~ , < , l e a a than! 

Aquifer{s) 
fu'" 

sampled 

Georgia Environmental Prntc~tion Division 
standards for ~afe drinking water, 1977 

5L3 Ft. Gaines 

5M2 us,\ Corps 
of Jo;ngr". 
test well 3 Kp 

4-8-58 16 
4-17-67 14 

8-27-57 16 

5.6 1.5 90 
4,4 1.0 87 

6.6 1.2 70 

Milllgrams per liter 

~, 

I. 7 226 185 12 15 1.0 0.00 
1.4 218 185 9 . 9 13 . 8 . 00 

1.4 198 3.0 9.2 . 6 . 0 

Dissolved 
s o.ltd~ llardlless 

0 

0 

i 
: 

251 254 20 0 403 8.3 
245 243 15 0 395 8 .4 21.0 

' 

22 0 Jlll 8. 1 20.0 --

Micrograms per liter 

• 8 

30 -

130 

12L21 USGS t est 
~o~ell 10 ,, 11 -2 1-73 lZ 1. 7 , 1, 85 1.6 LOQ 190 7 , 6 2,4 , 6 .090 0.0 214 223 0 358 9.2 24 . 0 1.) . 2 40 so lO 0 0.6 

121.20 USGS test 
well 6 ,., 

6K5 Blakely, 1 Pc,Kp 

1359 Southern 

3-7-7~ lO 

5-16-46 16 

/j/e-6-62 
- 10-1-69 

12 6 , 0 33 

s . 6 2.7 74 

2,8 140 110 13 1. 5 . 2 

191 157 16 8.8 ,4 

3S 35 3 . 0 3,0 1.0 
32 

·' 
frozen 
Foods , 2 Kp,K~ 4- 24- 74 49 12 1.6 1. 6 .5 41, 36 6 ,9 1.6 . 4 . 00 

7N1 USGS, 
Cuthben 
observation 
well Pc 

7Q2 Lumpkin , 3 
(lA) '" 

8Ql Richland, 3 Pc-Kp 

9Ql Preston, I ,, 
9Q2 Preston, 2 

9Q5 Preaton , 3 ,, 

6- 22-78 20 56 3.7 1.8 1.5 170 140 8.0 2. 1 . 0 .00 

6-25-74 7.8 1.3 . 6 3.5 . 8 1,5 4. 7 .0 6.6 

6-20-68 8.3 7 . 9 .5 3.3 .1+ 18 15 . 0 4.0 .1 ll 
0-27-74 9.7 6 . 0 .4 2.3 . 6 11 9 1.8 4.7 .0 9 . 7 

7.5 .7 ~~'l2-14-4S 11 
-3-31-72 

.YJ2-3-6Z 11 .4 0.0 19 0.0 . 7 .0 

Ya-27-73 10 8,0 . 0 27 22 1.0 3 . 0 .0 

. 00 160 158 55 0 Z3l 7.2 22.8 ~~ )1, 20 

218 -- 2(> 

" " . oo n 96 37 

-- 25.0 

6.3 - II .0 -
6.7 13 

96 6.8 21.0 ll 20 2 ~ 10 

. 00 wo 178 160 16 270 6.6 22 . 0 43 20 

.00 31 28 

5S 44 22 
.00 46 41 17 

-- 20 

- " 

28 4 . 6 19.0 

67 6.3 
42 5.2 w.u 

6.< 
6. 7 

60 6. 4 

30 

" iii 30 

;.3 

.c -

0 160 11 lO <.S 0 360 

60 -

3 

' 3 560 1, 25 . I 

o 530 3 1,o <.5 o 110 10 

20 0 36 17 <.5 

0 --
10 19 0 <.5 

(100 <SO 

699 -

>0 -

Average values for 
Providen~e aquifer 11 . 6 5,5 0 .7 '+2. 6 1.1 11 3 71 1+.1 6 .3 0 . 3 4.3 0 . 00 !50 139 17 2 210 20.8 J9 . 5 33 o.; -- 22 

1/ Carbon dioxid~ ~uncentration ~al'!ulated f rom m.easured values of pll and btcarbonate ion. 
State stand a rds for flouride are set according to temperature . 
Water having a Caco3 hardnass of 0 t<> 60 rng/L is classified "soft"; 61 to 120 mg/L, 

2/ 
}_! 

"moderately hard"; 121 to 180 rng/L, "hard "; and more t han 181 mg/L, "very hard," 
4/ Parker Laboratory , Inc,, Charleston, S.C. 
5! Georgia Dept. o f Public Hc11lth. 
'6! Black Laboratories, C..ine~ville, Fin . 

"!..! Law and Co., Atlanta , ('~~. 

SUMMARY 

The predominantly sand Providence aquifer lies 
within the Coastal Plain physiographic province of 
southwest Georgia and ranges in thickness from 38 to 
386 feet. Estimated transmissivities range from 760 
feet squared per day in Schley County to 4,600 feet 
squared per day in Clay County . 

Recharge water enters the aquifer in the north­
eastward-trending outcrop belt and flows southward, 
bounded by the Ocmulgee River on the east and the 
Chattahoochee River on the west . Additional recharge 
is received through leakage from underlying units . 
Discharge from the aquifer to streams occurs both in 
the outcrop area and downdip through overlying units . 

Idle multiaquifer wells in Albany and Dawson provide 
conduits for upward discharge of water from the Provi­
dence aquifer. 

During 1980 , an estimated 8.8 million gallons per 
day was pumped from the Providence aquifer. From 1950-
80 , ground-water use increased 230 percent in Americus 
and 240 percent in Albany, causing water levels in the 
aquifer to decline more than 100 feet. 

Water from the Providence is a soft, sodium bicar­
bonate type which generally contains no constituent 
concentrations that exceed the Georgia Environmental 
Protection Division and U.S. Environmental Protection 
Agency standards for safe drinking water. 
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